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Abstract

This paper examines the utility of virtual simulation as an inclusive learning activ-
ity. Using a framework derived from literature, the Virtual Simulated International
Placements (VSIP) were developed, and we explored the experiences of learners
and facilitators to identify the pedagogical practices that they adopted during the
learning activities with an approach inspired by phenomenography. Data from focus
groups with 6 learners and 6 facilitators who participated in the VSIP were analysed
along with 64 survey responses from learner participants. The findings of the study
indicate there were three key concepts of the virtual simulation which supported
inclusive learning environments. Overall, the participants’ reflections indicated that
the VSIP offered an accessible and usable way to engage in international placements
that supported a personalised learning journey. Finally, the findings suggested VSIP
should incorporate a diverse range of perspectives, backgrounds, and experiences to
create and promote an inclusive learning environment. Further research can explore
if these activities create a greater acceptance of different peoples’ perspectives and
cultures as well as impact stereotypes and biases. In addition, key concepts that
made this teaching and learning activity inclusive could aid future investigation into
how and why virtual simulations can be inclusive.

Keywords Higher education - Inclusive education - International placements -
Virtual simulation

< Amanda K. Edgar
amanda.edgar@deakin.edu.au

School of Medicine (Optometry), Faculty of Health, Deakin University, 75 Pigdons Road,
Waurn Ponds, Victoria 3216, Australia

Deakin Learning Futures, Deakin University, 1 Gheringhap Street, Geelong, VIC 3220,
Australia

Medical Research Foundation, Elite School of Optometry, Chennai, India

Partnerships and Engagement, Office of the Executive Dean, Faculty of Health, Deakin
University, 221 Burwood Highway, Burwood, VIC 3125, Australia

@ Springer


http://orcid.org/0000-0002-2931-5052
http://orcid.org/0000-0002-3762-0911
http://orcid.org/0000-0001-5694-4500
http://orcid.org/0000-0002-8178-8180
http://orcid.org/0000-0003-3050-9572
http://crossmark.crossref.org/dialog/?doi=10.1007/s10639-023-12369-1&domain=pdf

12414 Education and Information Technologies (2024) 29:12413-12433

1 Introduction

Educators actively seek ways to accommodate the varying needs of learners who face
difficulties in traditional learning environments so that they may engage, access, and
perform in higher education. This is driven and supported by policy, legislation and
regulation in higher education (May & Bridger, 2010). However, there are learners who
do not come forward or report difficult circumstances or disabilities (Griful-Freixenet
et al., 2017). There are various reasons for learners to withhold such information, but
the ultimate outcome is that a lack of inclusion builds an invisible barrier to accessi-
ble higher education (Griful-Freixenet et al., 2017). In addition to this, there are learn-
ers who may face barriers that are generated by the learning activities themselves or
only emerge as a response to the course of study (Morgan & Houghton, 2011). Despite
learning activities being theoretically inclusive, by failing to acknowledge the subjec-
tive and individual approaches of learners, their perception of accessibility and usabil-
ity can be impeded and consequently the learning process is also hindered (Schmidt,
2022). Increasing inclusivity in learning and assessment, through removing boundaries,
can enhance the potential of individuals and their potential to contribute to communi-
ties and our global world regardless of the composition of the student cohort (Ajjawi
et al., 2022; Griful-Freixenet et al., 2017). This reinforces the need for using an inclu-
sive lens when designing learning activities.

The emergence of this paper and the framework for Virtual Simulated International
Placements (VSIP) came from the first round of analysis that consisted of interview-
ing learners and facilitators from Australia and India who participated in VSIP (Edgar
et al., 2023). This initial study identified that VSIP supported the learning process for
developing core competencies for optometry students such as clinical reasoning, com-
munication, and evidence-based practice (Edgar et al., 2023). Reflections from facili-
tators and learners validated that the VSIP supported to deliver the intended learning
outcomes (Edgar et al., 2023). It also investigated the use of VSIP in terms of facilitator
and students’ acceptance, but a key benefit was the perceived accessibility of the VSIP
and the platform itself (Edgar et al., 2023). The aim of this study is to evaluate the
framework that was developed for VSIP to understand how this supported an inclusive
approach to virtual simulation. We investigated the non-linear phenomenon of how the
VSIP are perceived by learners and facilitators to support inclusion in the learning envi-
ronment by using a qualitative approach inspired by phenomenography. The primary
purpose of this study was to answer the following question: What key concepts contrib-
ute to an inclusive learning environment using virtual simulation for VSIP? The results
will potentially have a positive impact on curriculum development when designing vir-
tual simulation learning activities that are inclusive.
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2 Inclusive education
2.1 Pedagogy of inclusive education

Inclusive education is used to describe a pedagogical approach where learn-
ing activities and assessment are designed in a way that can engage all learners
in meaningful, accessible and relevant curricula (Kym, 2014; Tai et al., 2023).
Inclusive education practice acknowledges that all learners are different and learn
and develop differently (Omiko et al., 2017). Currently there is no universally
accepted definition of inclusion (Armstrong et al., 2009). For the purpose of this
study, inclusive education is defined as outlined by Tai et al., 2023 not focusing
on who belongs to specific equity groups but on what is done to encourage inclu-
sion for all learners.

One approach for designing inclusive learning activities is using the Universal
Design for Learning (UDL) principles which guide the design of environments
and educational materials (Rogers-Shaw et al., 2018). These aim to remove bar-
riers in education to maximize accessibility for all learners regardless of their
abilities, backgrounds or preferred learning styles (Rogers-Shaw et al., 2018).
When UDL is applied, learners are presented with opportunities to learn in differ-
ent ways and are provided with approaches that meet their different needs. This
can be achieved through 1) multiple means of engagements, 2) multiple means
of response/action, and 3) multiple means of representation (Rogers-Shaw et al.,
2018). This approach guides learning design to allow for flexible ways to engage
learners, flexible ways learners are presented with information and reduces barri-
ers with opportunities for accommodation of the diverse needs of learners such as
limited English language capabilities (Rogers-Shaw et al., 2018). To adopt learn-
ing for inclusion, UDL, many publications discuss the advantage of harnessing
digital technology (Bagon et al., 2018).

Technology can be used to support inclusive education. The benefits of using
digital technology for inclusive education has long been reported in terms of
assistive technologies for learners who have identified that they have a disability
(Arslantas & Gul, 2022). However, digital technology can also be used to create
an opportunity for educators to engage all learners in active, personalised, mean-
ingful, and collaborative learning (Coker & Mercieca, 2023; Starcic, 2010). This
requires educators understanding how technology can be incorporated to create
an inclusive learning environment.

3 Research motivation

Virtual simulation as a learning activity can use the advantages of digital technol-
ogy to support inclusion in the learning environment. Within the digital learning
environment there is a breadth of literature on assistive technologies to support
engagement in learning activities. For example, studies have shown that virtual
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simulation can be used as teaching aids for learners with diverse needs (Arter
et al., 2018; Di Paolo et al., 2023; Espinosa-Castaneda & Medellin-Castillo,
2021; Fitzgerald et al., 2018). These range from assistive technologies for low
vision learners to alternative interventions for learning activities for neurodiverse
cohorts (Arter et al., 2018).This makes virtual simulation a promising strategy in
inclusive education. Yet, the majority of the literature focuses on children and not
the use of virtual simulation in higher education for inclusive education. One sys-
tematic review demonstrated that simulation literature has not prioritised inclu-
sion (Smallheer et al., 2022). In a recent study, the authors of this paper uncov-
ered that VSIP supported learners’ accessibility to teaching and learning by using
virtual simulation (Edgar et al., 2023). The present study attempts to explore the
key concepts that are perceived to support inclusion in this established virtual
simulation program from the experiences of learners and facilitators to begin to
address this gap in literature.

4 The theoretical framework of the VSIP
4.1 Content generation through co-design

The generation of content for the VSIP was based on learner and academic feed-
back. Learning activities within the VSIP were problem based virtual simulations
generated from authentic clinical cases (Edgar et al., 2023). Academics involved
in the project from each institution agreed upon topics that were relevant to the
optometric scope of practice in their respective countries (Australian and India)
and represented clinical areas of specialty which were aligned to the course cur-
riculum of each institution (Fig. 1). All learners from each institution were then
sent an electronic survey that collected their preferences to anticipate the needs,
and interest of a diverse group of learners. The learners were instructed to select
these based on a self-identified area of weakness and one on a self-identified area
of strength. Sessions were arranged to cater for the learner’s preferences and

Academic leads created .
a list of common Sessions scheduled
diseases: based on demand:
1. Glaucoma @ 1. Glaucoma x3
2. Uvea =3 2. Uveax 1
3. Contact lens 3. Contact lens x 2
4. Neurology —a =& H —a 4. Neurology x 3
5. Retina - (] 5. Retina x 3
6. Binocular Vision 6. Binocular Vision x 3 N
7. Oculoplasty o v 7. Oculoplasty x 1 | 1
8. Low Vision 8. Low Vision x 1 | |
18. (EJanea 9. Cornea x 2
- pmergency 10. Emergency x 2 Clinicians Academic leads
11. Peadiatrics Survey to collect U, el collected from each
learner authentic institution reviewed
preferences clinical case and created content

Fig.1 Co-design process for the Virtual Simulated International Placements Created with BioRender.
com. Descriptive caption: Rectangle image containing a list of common diseases, directional arrow
pointing towards image of a survey, directional arrow pointing to rectangle containing list of scheduled
sessions based on demand, directional arrow pointing towards image of a clinician, directional arrow
pointing toward two people with speech bubbles
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authentic clinical cases were collected to generate content for the learning activi-
ties with pedagogical objectives and academic structure (Fig. 1). Academics from
both institutions evaluated the learning activities created for relevance to their
learner cohorts.

Learners are allocated to two formal
synchronous sessions based on
their preferences

Informal Formal
asynchronous synchronous
session session

Learners can access
any informal

Formal synchronous
sessions are recorded

asynchronous
learning activity at
any time

and added to the
informal asynchronous
resources

All learners have equal
access to learning

Fig.2 Availability of the formal, informal, synchronous, and asynchronous learning activities Created
with BioRender.com. Descriptive caption: Rectangle image containing description of formal session
allocation, two directional arrows pointing towards a computer screen with text above them to repre-
sent synchronous and asynchronous sessions, a directional arrow from the synchronous session to the
asynchronous session. A student with a pen and laptop at the bottom of the image with a though bubble
containing text
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4.2 Availability of formal, informal, synchronous and asynchronous learning
activities

The VSIP were developed based on the principles of UDL with synchronous
and asynchronous learning activities. Each learning activity covered a clinical
case from one of these topics and no session was repeated. The learners were
rostered to two of the twenty-one formal synchronous learning activities based
on their self-identified needs (Fig. 2). At these formal synchronous sessions at
least 10 learners from India and Australia were present with at least one facili-
tator from each institution. The sessions were led by a learner from each insti-
tution. Prior to participating in the formal synchronous sessions, learners were
allowed the flexibility to complete an associated informal asynchronous learn-
ing activity based on the clinical case in preparation for the scheduled session
following UDL principles (Rogers-Shaw et al., 2018). This allowed learners to
read, engage with content and prepare notes before using it in the formal syn-
chronous learning activities where students drove the case discussion, engaging
with colleagues from across the globe, sharing knowledge and ideas. Facilitators
provided their perspectives and clinical reasoning underpinning their approach
to case management. It also enabled the learners to set personal learning goals
prior to the synchronous learning activity.

Through multiple means of engagement and representation these sessions were
designed with inclusivity in mind. Following UDL principles the synchronous for-
mal learning activities were recorded, and these recordings were available immedi-
ately following the learning activity to all learners in the virtual simulation platform
to watch alongside the asynchronous learning activity (Rogers-Shaw et al., 2018).
All the asynchronous learning activities were available for all learners to complete
at any time when they choose to enter the virtual simulation platform (Rogers-Shaw
et al., 2018). In this way each learner was provided an equal and unique opportunity
to engage in a personal learning journey.

4.3 VSIP designed with embedded accessibility techniques.

To allow more time for learners to process and respond to the learning activities
they were delivered in both asynchronous and synchronous formats (Lieberman,
2018). A video recording with closed captions and a written guide were used to
brief learners and facilitators prior to the VSIP commencing. When imagery was
used descriptions were provided or discussed in the learning activities (Lieber-
man, 2018). All content developed with audio was supplemented with printed
text (Lieberman, 2018). For example, all formal synchronous sessions were
completed in English and captions were provided to assist the language compre-
hension. Transcripts were made available for subsequent viewing of the record-
ings of each session. All VSIP learning activities were available to interact with
by using a mouse and keyboard. These features contributed to the accessibility
of the VSIP framework (Edgar et al., 2023).
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5 Methods
5.1 Sample and data collection

To explore the framework a cross-sectional mixed methods evaluation was per-
formed with learners and facilitators from optometry programs in Australia and
India using focus groups and pre-existing deidentified data collected from the course
curriculum teaching and learning activities. All participants involved in the VSIP
program for 2021 were invited to participate in the study. The learners from Aus-
tralia were enrolled in their second year of the Bachelor of Vision Science/Masters
of Optometry at Deakin University. Learners from India were enrolled at the Elite
School of Optometry in their 3™-4" year of the Bachelor of Optometry or 1% -2
year of their Master of Optometry. Facilitators that were included in this study were
teaching academics from each institution (n=20) that also worked as clinicians in
the field of optometry (n=9) or ophthalmology (n=11).

5.2 The format of the VSIP

The VSIP were held over five weeks in January — March 2021. All learners attended
two of the twenty-one available sessions that were scheduled during this time. A
facilitator from each institution was present at each session and a maximum of
twenty learners, approximately ten per institution to allow the possibility of indi-
vidual contribution from each learner. All sessions were video recorded and made
available to every learner in the VSIP platform after completion of the synchronous
learning activity. All sessions were communicated with English with a live tran-
scription provided on the screen as each institution instructed and assessed in Eng-
lish as part of their curriculum.

5.3 Discovery of the key concepts that support inclusive education in virtual
simulated international placements

A thematic analysis was performed on the open-ended survey questions as well
as focus group data using an approach inspired by phenomenography (Dahl-
gren & Marton, 1978). The coding was preformed until saturation was achieved
using inductive coding and deductive coding (DeCuir-Gunby et al., 2011). The
researchers had a strong research background in qualitative research and profes-
sional background in optometry education which contributed to the robustness
of the triangulation process. Any excerpt from the data was allocated to only one
sub-concept. All data was read by two independent coders (AE and AN) who
then performed the first round of analysis by reviewing 10% of the responses.
The results of this process were used to develop draft concepts and a codebook.
Following this a meeting was held between AE & AN to negotiate concepts and
through this the generation of sub-concepts and identifying anchor examples that
supported descriptions. The coders (AE and AN) then reviewed all the remaining
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data before coming together again to further discuss the coding and refine defini-
tions of themes and subthemes expressing similar ways of understanding the phe-
nomenon to the same conceptions. One independent coder (JA) provided external
validity by using the codebook independently to review the data and then dis-
cussed areas of overlap, disagreement, merger of codes and exclusion of content
until consensus was reached with AN and AE to articulate the essential meanings
of certain concepts. The core meaning of these concepts were labelled and then
compared for similarities and differences. All co-authors agreed upon the repre-
sentative comments by participants used for illustration of dimensions.

5.4 Usability testing

The System Usability Scale (SUS) was used to measure perceived usability in
learner participants (Brooke, 1996). This is a five-point 10-item inventory that
alternates positive responses left and right to avoid complacency of the user
(Brooke, 1996). The scoring system requires rating on all 10 items which inquire
on a digital products efficiency, satisfaction, and effectiveness (Bangor et al.,
2008). The range of scoring is from 5 (strongly agree), 4(agree), 3 (neutral),
2(disagree) and 1 (strongly disagree). Items that are left blank receive a score
of 3 (the median interval). There are adjustments that need to be made due to
the alternating items where the score will range from O to 4 (Brooke, 1996). For
even-numbered items the raw score should be subtracted from 5. For odd-num-
bered items, 1 should be subtracted from the raw score. The adjusted scores are
calculated they should be added together and multiplied by 2.5 for a standard
score between 0 (poor perceived usability) to 100 (excellent perceived usability).
The SUS has an acceptable coefficient alpha of 0.91(Brooke, 1996).

The SUS score provides a numerical measure of usability. There have been some
studies published to classify SUS scoring. For example when the SUS is used as
an adjective rating scale scores have been classified as follows: between 100 and
90.90 as the best; 90.90-80.50 as excellent; 80.50-71.40 as good; 71.40-50.90 as
OK; and below 50.90 as poor (Bangor et al., 2008). However, these have not been
tested on all interface modalities nor on education technology (Vlachogianni & Tse-
lios, 2022). To assess the usability of the VSIP a score of 63.83 was determined to
be satisfactory based on previous investigation on similar interfaces tested within a
university population (Vlachogianni & Tselios, 2022).

6 Findings

Learners were invited from Australian (n=92) and India (n=75). A total of 64
survey responses were received from 167 learners (39%) with 19 from Australia
and 45 from India. There were 12 focus group participants (learners n=6 and
facilitators n=6).
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Table 1 Concepts and sub-
concepts; how VSIP supports
inclusive education

Concept Dimension

Inclusive digital technol- Engagement through digital technology
ogy experience Availability of the virtual experience
Enfranchisement Comfort and accessibility
Customised learning journey
Overcoming limitations
Equality
Enrichment Different perspectives
Exposure to diverse clinical cases

Cross cultural interconnection

6.1 The codebook with concepts and anchor examples

The findings indicate the three key concepts of the VSIP that supported an inclu-
sive learning environment and delivered inclusive education to learners from
Australia and India. These are described in Table 1 as Inclusive digital technol-
ogy experience, enfranchisement and enrichment. The following section outlines
the dimensions of these concepts that have been defined through iterative analysis
along with illustrative quotes that highlight the dimensions in Table 2. This cat-
egorises the combined experiences derived from individual statements.

6.1.1 Engagement through digital technology

The engagement dimension recognises that learners felt peers engaged in the
learning activities and worked collaboratively to an extent which positivity
impacted on their learning. The authenticity of the virtual simulation enhanced
engagement of learner participants in the learning activities. Learner and facili-
tator participants expressed that they were not only connected virtually but also
interacting to co-create knowledge and recognised that this was made possible by
the VSIP.

6.1.2 Availability of the virtual experience

This dimension refers to the availability of a VSIP and how this impacted the partic-
ipant’s experience. Many participants referred to the VSIP as being a resource that
was available to them at any time, meeting their individual needs. Learner partici-
pants commented on the capability of the VSIP to directly connect them across the
globe to peers and clinicians in a different country for international education. Facil-
itators and learner participants referred to this being available to all learners despite
geographic location and socioeconomic status as there was no additional financial
burden for the students to avail this experience.
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Table 2 Dimensions and anchor examples

Dimension

Quotations from participants

Engagement through digital technology (6.1.1)

Availability of the virtual experience (6.1.2)

Comfort and accessibility (6.1.3)

Customised learning journey (6.1.4)

Overcoming limitations (6.1.5)

Equality (6.1.6)

“Interacting with people all over the world at the same
time.” (P38)

“Other learners asking different questions and clearing
doubts too.” (P37)

“I felt like it was more engaging because I could ask
questions pertaining to what we might see in practice.
It felt like a more authentic experience of using and
applying rather than lots of information that could
easily overwhelm.” (P10)

“Learned the same from others and realised my own
shortcomings in the cases I partook in.” (P17)

“We can attend from home and communicate with
specialists from India.” (P40)

“... I'was able to access and work through the indi-
vidual content in my own time before the live session
which could be viewed from the comfort of home.”
(P14)

"I liked that I could be at home and also learn from the
placement and participate. I also liked that I could
raise my hand and not feel too embarrassed." (P33)

“I had microphone issues, but I managed to contribute
through the chat room.” (P15)

“I feel more comfortable and engaged with the learning,
as the travel can sometimes make me feel too tired in
the lecture environment.” (P14)

“Visual stimulation helps me to visualise and under-
stand concepts more clearly.” (P25)

“It is very important for me to have more explanation
and teaching than self-research.” (P6)

“The virtual simulation ...gave me the ability to
research in my own time, whilst guiding me through
clinical decision making, which would be less organic
in a lecture format, as I would be less likely to explore
on my own if I had already seen what a clinician
would decide to do. I liked that I could work through
things on my own, and then compare my thought
processes to professionals in the field.” (P23)

“There were benefits, such as being able to hear the
opinions of the other participants without any back-
ground noise, as well as the ability to look up any key
concepts I didn’t know about.” (P23)

“So, when we actually interacted with the experts, our
thought process or my thought process regarding this
subject also changed a bit. So, I thought, OK, it is not
so difficult anymore." (P4)

“... the videos of the certain procedures some learners
must not have seen so they would have they got an
opportunity to learn about the details the instruments
from this and also the expert opinion...” (P60)

“...availability of teachers.” (P13)

“...it was really useful for everyone.” (P57)

“...helped everyone equally.” (P4)
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Table 2 (continued)

Dimension Quotations from participants

Different perspectives (6.1.7) "...where I got a bit stuck with my thinking and I wasn’t
quite sure...I would kind of handballed over to the
Indian facilitators to get their perspective...I feel like [
gained a lot from it as well." (P7)

“It allows for us to work through the case before hand
and then get many different perspectives.” (P3)

“Communicating with other optometry learners show-
cases the different thinking styles in managing the
conditions.” (P9)

“...I learned more through the answers of the other
participants.” (P39)

“It was very interesting... knowing other learners from
other University and their perception.” (P23)

Exposure to diverse experience (6.1.8) “It gives better exposure and an interactive platform to
discuss and understand a case.” (P53)

“Benefits included being able to experience cases
that we would rarely see such as ocular trauma and
emergency.” (P4)

Cross cultural interconnection (6.1.9) “...got to learn about procedures that’s been followed
in both Australia and in India. And also, it was really
informative to learn as separate cases.” (P5)

“It was very interesting to incorporate our colleagues
from India and hear their ideas and knowledge.”
(P12)

6.1.3 Comfort and accessibility

Learners and facilitator participants described the ease of taking up a VSIP
learning activity. There was a resonance of regard for the VSIP to provide par-
ticipants with the ability to participate in the convenience of their home. They
implied that the learning activities could be completed independent of physi-
cal location. Despite the convenience of the VSIP there were instances where
learner participants highlighted challenges with technology however access to
multiple forms of communication mitigated this challenge to an extent. Other
challenges were brought on by different time zones of participants for synchro-
nous sessions.

6.1.4 Customised learning journey
The VSIP, as expressed by learner participants, allowed for them to develop their
own learning journey. They were allowed to engage with the materials based on

their preferences, based on their individual demands on time and based on their
preferred way of learning.
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6.1.5 Overcoming limitations

Learner participants continually referred to the VSIP as an opportunity to over-
come personal limitations through engagement. They demonstrated the ability to
accept challenges present within self and used the learning activities in the VSIP
to cross the challenges.

6.1.6 Equality

Facilitator and learner participants commented on the virtual simulation provid-
ing opportunities that were uniform and fair to all. There was a general agreement
that the VSIP gave learners equal access to learning opportunities that they would
have otherwise not obtained.

6.1.7 Different perspectives

The VSIP gave learners and facilitator participants exposure to different perspec-
tives. There was appreciation for being able to understand differences in prac-
tice from a source of truth. The discussion acknowledged the value of being
exposed to clinical stance based on differing social, cultural, and geographic
environments.

6.1.8 Exposure to diverse experience

Learner participants appreciated that the VSIP was able to provide them with
unique experiences that they might not have had the chance to in the physical set-
ting. They also commented that it gave learners the opportunity to practice skills
and techniques that they may have not had exposure to in their home country.
Facilitators and learners expressed that they had been exposed to a presentation
of cases and management, covering different specialties, and including rare cases
that they may not have seen in other settings.

6.1.9 Cross cultural interaction

Interacting with people in different culture and environment was expressed by all
participants as helping to generate cultural awareness and understanding which
resulted in respect for people of different backgrounds.

6.2 SUS

The scores for the SUS based on the VSIP overall show participants satisfaction
with usability of the VSIP, 64.92 for all participants, which is above 63.83 that
was previously defined as satisfactory in a study with university students. Using
the adjective scale, the mean score for all participants, participants from Australia
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and participants from India are within the OK category. The results of the SUS
are summarised in Table 3.

7 Discussion

7.1 The key concepts that contributed to an inclusive learning environment
for VSIP.

This qualitative study that interviewed learners and facilitators who participated in
VSIP in optometry programs from Australia and India identified three concepts that
supported an inclusive learning environment within the virtual simulation. Recent
literature has proposed methods that could support embedding aspects of diver-
sity, equality, and inclusion into the content of virtual simulation exist (Blodgett
et al., 2022; Ciasullo, 2018; Nakajima et al., 2022). One study focuses on how to
create content for cultural humility training and embed this into virtual simulation
(Nakajima et al., 2022). However, evaluations of these methods are not reported.
This is particularly important in the context of inclusive education which is ulti-
mately measured by the learner’s experience and as such is a limitation of these
works. In the present study, that incorporates both learner and facilitator perspec-
tives, the inquiry focuses instead on how the design of VSIP can create inclusive
education. The three concepts from this study: Inclusive digital technology experi-
ences; Enfranchisement; and Enrichment were found to support inclusion in virtual
simulation.

7.1.1 Inclusive digital technology experience by engagement through digital
technology and availability of the virtual experience

Authenticity in learning activities has many educational benefits particularly in
virtual simulation. An experience is authentic when it captures the truth of what
is being learnt and represents real-world situations or solutions (Jacobson, 2017).
For virtual simulation, authenticity increases the credibility of the learning activity
and increases participants engagement with the learning experience (Edgar et al.,
2022). This differs from the traditional learning environment where often learners
can be physically present but may be separated from full engagement (Woodcock
et al., 2022). Making changes to the learning environment, instruction and content
are strategies that support learners to engage with learning (Lindner & Schwab,
2020). In this study the authors found that the engagement through VSIP helped
learners feel included within the learning environment. They freely expressed that
the opportunity to collaborate with experts and peers by authentically engaging with
the virtual simulation activities impacted their learning. Engagement leads learners
to subjectively perceive involvement and that they feel included (Granlund, 2013;
Sorkos & Hajisoteriou, 2021). In this study the virtual simulation enabled engage-
ment by using digital technology for collaboration and this supported the inclusive
learning environment that was created.
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Availability of the virtual simulation was another dimension of the inclusive digi-
tal technology experience. In the context of inclusive education, the availability of
the virtual simulation as a resource meant that it meets individual learners learning
needs by being able to access the educational material flexibly, at any time, much
like the principles of UDL (Rogers-Shaw et al., 2018). In this study the availability
of the virtual simulation was not impacted by geographical location or socioeco-
nomic status. The low bandwidth requirement of the system meant that other than
the occasional delay in the video feed, access to broadband did not limit participa-
tion. Where physical international placements can be limited due to funding, lack of
transport, or insufficient resources the virtual simulations supported all learners to
participate and support potential educational outcomes (Simon & Ainsworth, 2012).
Overall, as there was adequate availability of the virtual simulation as the learners
and facilitators reported it promoted equitable access to the learning activities.

7.1.2 Enfranchisement with: comfort and accessibility; a customised learning
journey; overcoming personal limitations; and equality.

Accessibility is paramount to incorporate into virtual simulation through the per-
spective of inclusion. Inclusive education often refers to accessibility as a crucial
aspect. In UDL this is not just access to information, but access to learning (Rogers-
Shaw et al., 2018). Further work on defining access to education describes going
beyond being present and physical access to intellectual and sensory access (Ain-
scow, 2005). The environments where learners learn should be accessible to all
regardless of backgrounds, abilities, and educational institutions. This cross insti-
tutional study demonstrated that virtual simulation can be designed to be accessible
for different educational institutions, cultural backgrounds, and abilities such as Eng-
lish as second language. Moreover, the virtual simulation had included concepts that
provided participants the ability to participate with the comfort of at home physical
location as the learning activities could be completed independent of physical loca-
tion. The analysis concluded that multiple forms of communication met the different
needs of a diverse group of learners enfranchising the learning environment to be
comfortable and accessible to all learners.

Virtual simulation can offer equality of learning experiences that overcome per-
sonal limitations with personalised learning. In the traditional classroom learners
from low socio-economic backgrounds face challenges related to engagement and
belonging during the course of a degree (Burke et al., 2016). Research has shown
that these learners are at risk of poor performance (Harvey et al., 2017). In this
study, the VSIP framework incorporated the unique strengths and weaknesses of
learners by asking them to choose which sessions they would like to participate in,
thus helping them to overcome personal limitations. Additionally, this opportunity
for learners to make their own learning decisions enabled them to take ownership
of their learning and each session was led by a learner from both institutions. They
were able to create individualised plans for their learning and set goals. The learners
in this study reflected on the equality of the experience. By recognising that learners
have different identities and personal circumstances that influence how they study
and participate in the virtual simulation created an inclusive learning environment
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(Morgan & Houghton, 2011). In this study an inclusive learning environment sup-
ported learners through enfranchising personalised learning experiences that ena-
bled learners to overcome personal limitations. This approach recognised that each
learner is unique and provided equal access to an opportunity to overcome personal
limitations.

7.1.3 Enrichment with different perspectives, exposure to diverse clinical cases
and cross-cultural interconnection

Virtual simulation can provide enrichment through unique experiences and exposure
to diverse opinions, diversity in experience and cross-cultural interaction that sup-
ports inclusive education. Interaction between cultures can promote cultural aware-
ness and respect among learners with diverse backgrounds (Sorkos & Hajisoteriou,
2021). It is well known that international placements can help learners develop
cultural competency (Peiying et al., 2012). In the VSIP collaborating with offshore
institutions promotes diversity and cultural awareness among learners and faculty
(Edgar et al., 2023). The results from this present study show that learners and
facilitators appreciated and learnt from each other’s cultural diversity. The learners
engaging in this form of learning activity will be exposed to diverse cultures and
traditions as well as the different ways in which we think clinically and otherwise
(Edgar et al., 2023). Through the institutions working together there were opportuni-
ties for learners and academic staff to collaborate to create meaningful experiences
and build relationships with people of diverse backgrounds in the VSIP. Enrichment
of virtual simulation with this type of educational setting could help reduce preju-
dice and increase tolerance. This could be further investigated to explore if the VSIP
impacts stereotypes, biases and create a greater acceptance of different people’s per-
spectives and cultures while reducing exclusion from learning activities.

7.2 SUS

The usability of learning experience and adoption of digital technology such as the
VSIP is important to consider for inclusive education. The SUS tool is the most
widely adopted tool for evaluating usability and whilst there is no absolute scoring
range requirement, a score of greater than 51 is considered to be “OK” on an adjec-
tive rating scale (REF). Yet, educational technology studies have found usability
levels are different depending on the type of technology (Vlachogianni & Tselios,
2022). When interpreting these scores the contextualisation needs to be considered
when making comparisons to different systems (Brooke, 1996). One study on educa-
tional technology published scores for university websites (M =63.83, SD=16.52)
and internet platforms (M=66.25, SD=12.42) considered to be at a good level
(Vlachogianni & Tselios, 2022). This compares well to this study’s mean SUS score
of 64.92 and the similar conclusion can be made that this is at an acceptable level.
Further studies using the SUS with VSIP will develop a more meaningful under-
standing of the scoring, however a range of metrics should be used to understand
user experience in addition to usability.

@ Springer



Education and Information Technologies (2024) 29:12413-12433 12429

The different ways that language was used indicated that for the VSIP this was
a holistic barrier for some learners. English was the medium of instruction, which
aligned to the context of both cohorts of learners in India and Australia. However,
linguistic nuance presented as a potential barrier for some students’ learning experi-
ences, given the globalised audience. Linguistic nuance included challenges under-
standing accents, colloquialisms and the pace or cadence of speech. In addition,
another barrier was digital exclusion. This should be considered when designing
solutions for inclusive education using educational technology. The digital world
offers far-reaching access to many people however this can also be a barrier and
disabling tool to many people as well (Khalid & Pedersen, 2016). If usability is not
considered in design of digital activities such as virtual simulations, then people
can also be excluded. This was essential in the design of the VSIP program and
resources were arranged for learners and facilitators to connect to the learning activ-
ities if personal devices were not accessible.

8 Conclusion

The framework for VSIP developed in this study ensured that learners could see,
hear, interact, collaborate, question and manipulate their own learning journey. The
VSIP framework attempted to support many learners’ diverse needs by using UDL
principles and allowing flexible access to all the learning resources and record-
ings. By collecting student topic preferences, the needs of learners and interest of a
diverse group of learners were able to be anticipated. This study evaluated how the
framework that was developed for VSIP supported an inclusive approach to virtual
simulation and identified the key concepts that contribute to an inclusive learning
environment using virtual simulation. The key concepts, based on all participants’
reflections include: 1) Inclusive digital technology experience, 2) Enfranchisement
and 3) Enrichment. One way to create an immersive experience is for the digital
technology to deliver the chosen narrative/problem but in addition needs to consider
how it will support engagement, availability, and usability. All participants need
to be able to equally contribute and participate in the virtual simulation by enfran-
chising them with accessibility and comfort in a personalised journey. Finally, the
virtual simulation should incorporate diversity of perspectives, backgrounds, and
experiences. These results have shown that virtual simulation can be used to sup-
port inclusive education by promoting diversity and awareness of culture that in turn
could better serve learners to be prepared for a globalised world. In this study these
concepts where what made the VSIP to be perceived to be inclusive.

8.1 Limitations and future works

A limitation in this study is the novel educational technology makes it difficult to draw
definitive conclusions from predefined scores on the SUS. Although there is a good
body of research that has investigated using SUS with education technology, literature
acknowledged the score is dependent on the context and the type of technology used.
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Further studies using the SUS with VSIP will develop further understanding of the
scoring. This study was conducted within the discipline of optometry and two universi-
ties, one in each country, covering particular geographic locations. The results should
be interpreted carefully until further data demonstrates similar results from other estab-
lishments of education and professional contexts.

In further research on VSIP, it can be explored if the learning activity can result in
a greater acceptance of different peoples’ perspectives and cultures as well as impact
stereotypes and biases. In addition, key concepts that made this teaching and learning
activity inclusive could aid future investigation into how and why virtual simulations
can be inclusive. Moreover, further work could attempt to evaluate which concepts of
the inclusive design are strongly predictive of improved learning.
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