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Abstract

The premise of this paper is that using the metaverse for higher education
presents a new inclusivity challenge. The paper presents a counter-example to
the argument that the metaverse will increase accessibility. This paper argues
that visually induced motion sickness has the potential to become a new form
of disability discrimination. This barrier is one that needs addressing if access
to the metaverse becomes more prevalent in higher education.
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Introduction

This paper imagines a future in which higher education takes place in
the metaverse and asks whether this will result in people with disabilities
being treated more equally than in higher education in the current physi-
cal world. The potential advantages of higher education in the metaverse
are highlighted, before identifying a challenge, visually induced motion
sickness, that could potentially increase inequality in this imagined future.
First, a brief explanation of what metaverse is taken to mean within this
paper. In what follows, Ball's! definition of “a massively-scaled and in-
teroperable network of real-time rendered 3D virtual worlds that can be
experienced synchronously and persistently by an effectively unlimited
number of users with an individual sense of presence, and with continuity
of data” will be applied®. The term virtual environment is used to denote a
wider range of immersive virtual environments that have some of the qual-
ities of the metaverse, but that are lacking elements such as the interoper-
ability, synchronicity, persistence or real-time-ness, of the metaverse.
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The advance of the metaverse presents opportunities for growth in the
use of virtual environments in higher education’. Research at the Uni-
versity of Nottingham into the use of the metaverse in higher education
found that students valued the ability to choose and customise avatars to
represent their identity*. This research found that the use of avatars also
reduced discomfort in communicating with the wider group, meaning
that they collaborated and engaged more than via video-conferencing.
This research replicated findings from other studies that the use of ava-
tars gives a feeling of being there with the rest of the group’. Further,
Burnett et al. observed very high motivation to learn in the students in-
volved in the project, that the lecturers were able to design challenging,
customised teaching and that curiosity in the students increased due to
the novel experience®.

The potential advantage of higher education in the metaverse fo-
cused on in this paper is that of accessibility. Some research argues that
virtual environments present an opportunity to improve accessibility.
For example, Li et al.” test the premise that virtual environments pres-
ent a way for people with physical disabilities or chronic conditions
to experience the benefits of nature exposure on physical and mental
health. Similarly, the metaverse has the potential of making it easier
for disabled students to access educational opportunities®. This is sup-
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ported by wider research considering the possibilities of the metaverse,
as it reduces geographical and physical constraints, as well as travel
challenges, to accessing opportunities’.

Improving accessibility in higher education for disabled students is an
important topic. This is because accessibility continues to be an issue in
higher education. Bolton and Hubble! report that in the UK disabled
people are underrepresented in higher education and that disabled stu-
dents in higher education have worse outcomes than non-disabled stu-
dents; they are both more likely to drop out of their course and to achieve
a lower degree result. This then has knock-on effects, as disabled stu-
dents are then less likely to find employment when they enter the work-
place. Shaw!! supports these findings, agreeing that there are barriers to
inclusion for disabled students within higher education. If the metaverse
can improve accessibility to higher education, then exploring its use is a
valuable enterprise.

However, this paper takes the opposing view that virtual environ-
ments will potentially reduce accessibility to higher education. Often,
accessibility concerns related to higher education in the metaverse tend
to focus on inequalities in terms of being able to afford virtual reality
(VR) headsets or access reliable internet connectivity'?. In this paper,
a large body of research is drawn upon that suggests visually induced
motion sickness is a significant barrier to accessibility. This significance
is demonstrated through application of current work on disability and
discrimination, making a case that in a possible virtual future in the
metaverse, discrimination based upon the disability of visually induced
motion sickness is a real possibility.
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The Problem

The problem is that virtual environments where participants take a
first-person perspective, such as in the metaverse, cause visually induced
motion sickness in a significant proportion of participants. This visually
induced motion sickness is prevalent even when the virtual environment
is accessed via monitor or laptop, rather than via an immersive VR head-
set. There is a wide range of existing research that has established this
connection between virtual environments and visually induced motion
sickness. The argument here is that visually induced motion sickness will
potentially constitute a form of disability discrimination in the metaverse.

First, consider visually induced motion sickness caused by first-per-
son video games, played on monitor or laptop, as these give a similar
experience to accessing the metaverse via this type of hardware. Stof-
fregen et al.” found that video games carry a significant risk of mo-
tion sickness. Their study aimed to estimate the general likelihood of
motion sickness among players of video games, using a video monitor
rather than head-mounted display units. They found that rates of inci-
dence were between 42% and 56% of the participants in their study,
depending upon the test conditions. These findings are supported by
Chang et al.’s** study, which found that 67% of adult participants ex-
perienced visually induced motion sickness when asked to play an off-
the-shelf video game on a monitor.

Note though, that some studies did not straightforwardly replicate
these findings. Dong et al.” found that in their study using a driving
video game, where a participant was in control of driving the car, only
15.4% of participants experienced visually induced motion sickness.
However, where someone was watching a recording of the car being
driven, 69.2% of participants reported visually induced motion sick-
ness, leading them to conclude that something to do with control is
relevant to feelings of nausea. This variation is interesting, as it may

B T.A. Stoffregen, E. Faugloire, K. Yoshida, M.B. Flanagan, O. Merhi, Motion sick-
ness and postural sway in console video games in “Human Factors: The Journal of
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ness during video game play in children and adults in “Experimental Brain Research” 217,
2012, pp. 299-309, https://doi.org/10.1007/s00221-011-2993-4
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point toward solutions with to the problem. Chang et al.!® later repeated
this pattern with pre-adolescents, finding that participants controlling
the car in the game felt motion sickness, as opposed to 73.08% of those
watching the car being driven in the game. Martirosov et al.”” did not
replicate these findings about high prevalence of visually induced mo-
tion sickness. In their study, they found that a low-immersive environ-
ment using a monitor presented no sickness problems that caused their
participants to end the experiment early. However, participants did still
report higher nausea scores after the experiment. It is also worth noting
that they asked participants to play for only 10 minutes as compared
to, for example, 50 minutes in Stoffrogen et al.’s study. Overall, there is
sound, although not conclusive, evidence that virtual environments of
the type found in video games and experienced on a monitor can give
rise to visually induced motion sickness in roughly half of adults. From
this, we can reasonably conclude that those accessing the metaverse via
monitors would experience similar levels of visually induced motion
sickness.

More recent research has focused on the use of head-mounted display
units as these have been developed, become cheaper to purchase, and
therefore more accessible to consumers. This recent research has a con-
sensus that visually induced motion sickness is also a common side-effect
of using head-mounted display units to access virtual environments; in
fact, research has found it to be even more common than with monitor
displays. Palmisano and Constable’s' literature review summarises that
first-person gaming in virtual reality provokes visually induced motion
sickness, and that this sickness is more likely to occur and to be more
severe where a head-mounted display is used, rather than a display moni-
tor. Specific studies include Yildirim'*, who found that visually induced
motion sickness was not only prevalent in desktop display conditions,
for both a first-person shooter and a driving game, but that sickness was
even more prevalent when a head-mounted display unit was used. The

16 C.H. Chang, T.A. Stoffregen, L.Y. Tseng, M.K. Lei, K.B. Cheng, Control of a virtual ve-
bicle influences postural activity and motion sickness in pre-adolescent children in “Human
Movement Science” 78, 2021, https://doi.org/10.1016/j.humov.2021.102832

7°S. Martirosov, M. Bures, T. Zitka, Cyber sickness in low-immersive, semi-immersive,
and fully immersive virtual reality in “Virtual Reality” 26, 2022, pp. 15-32, https://doi.
org/10.1007/s10055-021-00507-4

18'S. Palmisano, R. Constable, Reductions in sickness with repeated exposure to HMD-
based virtual reality appear to be game-specific in “Virtual Reality” 26, 2022, pp. 1373-
1389, https://doi.org/10.1007/510055-022-00634-6
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reported sickness was not only more prevalent, but also more severe.
This study backed up the earlier findings of Dennison et al.?** who also
compared the prevalence of nausea with display monitors as compared to
head-mounted displays. They also found that the severity of the sickness
reported increased with the use of the head-mounted displays, with half
of participants choosing to leave the virtual environment after 6 minutes,
reporting nausea as the reason.

Munafo et al.** also explored whether the symptoms of motion sick-
ness increase with the use of head-mounted display units. Their study
found that in a first-person game, navigating rooms and corridors, as you
would in the metaverse, 56% of their participants experienced symptoms
of motion sickness. A similar study by Risi and Palmisano? also found
that participants had high susceptibility to visually induced motion sick-
ness when using head-mounted visual displays to access virtual reality
environments. A further study by Clifton and Palmisano® reported very
high levels of visually induced motion sickness, with 96% of their partici-
pants reporting that they experienced nausea on at least one of the four
trials carried out in a virtual environment, using a head-mounted display
unit. A literature review, summarising the findings of a wide range of
studies by Stanney et al.?* found that on average more than 60% of par-
ticipants in the studies they included in their review experienced some
form of sickness in virtual environments.

More recently, these findings have been repeated in further stud-
ies, such as Martirosov et al.” who found similar data a result of their
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study. Where their participants experienced full immersion using a head-
mounted unit, they found that 58% of their participants had to finish
the game earlier than the 10 minutes end time due to sickness symptoms.
Garrido et al.?® similarly found that during their 10-minute virtual reality
immersion test, 65 % of participants experienced some form of sickness,
with 24% identifying the sickness as severe. From the evidence from this
wide range of studies, we can reasonably conclude that visually induced
motion sickness will be a potential problem for any future where higher
education takes place in a virtual environment such as the metaverse.

Visually induced motion sickness as a disability

The premise in this section is that visually induced motion sickness
will become a new form of disability discrimination in a future where
higher education is carried out in the metaverse. Philosophical literature
is concerned with disability because it is concerned with equality in many
forms; for example, reducing the effect of disadvantage, such as that
caused by disability, particularly where that disadvantage is unearned?.
However, there is no consensus in the literature as to the definition of
disability. Here, the definition of disability based on welfare is applied to
visually induced motion sickness.

Savulescu and Kahane?® outline their welfarist account, characteris-
ing disability as a stable physical or psychological property of a person
that leads to significant reduction in their wellbeing in their particular
context, and that reduction in wellbeing is not based upon prejudice
against that property by others in that society. Broadly speaking, a dis-
ability is a condition that makes the person worse off, dependent upon
their specific context.

Note that there are objections to the welfarist view. Wasserman and
Aas? identify a potential problem in that a condition where the only
harm is that generated by prejudice would not be classed as a disability
under this view. They point out that this view also stands in opposition to
affirmational models, which argue that being disabled does not necessar-

20 L.E. Garrido, M. Frias-Hiciano, M. Moreno-Jiménez, G.N. Cruz, Z.E. Garcia-Batista,
K. Guerra-Pena, L.A. Medrano, Focusing on cybersickness: pervasiveness, latent trajecto-
ries, susceptibility, and effects on the virtual reality experience in “Virtual Reality” 26, 2022,
pp. 1347-1371, https://doi.org/10.1007/510055-022-00636-4

21 D, Wasserman, S. Aas, Discrimination and disability in K. Lippert-Rasmussen (edd.),
The Routledge Handbook of the Ethics of Discrimination, Routledge, London 2018

287, Savulescu, G. Kahane, Disability: A Welfarist Approach in “Clinical Ethics” 6(1), 2011,
pp. 45-51, https://doi.org/10.1258/ce.2011.011010

D, Wasserman, S. Aas, Discrimination and disability, cit.
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ily entail cost to wellbeing or being worse off. Under the welfarist view, if
there is no cost to wellbeing, then the condition is not a disability. How-
ever, for the purposes of this paper, the welfarist view provides a useful
ground for assessing whether visually induced motion sickness could be a
disability in a future where higher education takes place in the metaverse,
because it does not depend upon unknown future social constructs. For
here, it captures well enough our ordinary usage of the term disability
and its context-dependence allows consideration of possible futures.

Under the welfarist approach, there is an explanation of why visually
induced motion sickness is not currently considered a disability. Based
upon the way the world currently is, not being able to access virtual
worlds does not reduce the wellbeing of an individual. At present, the
most prevalent use of virtual worlds is in gaming, so, although the indi-
vidual may be limited from choosing gaming as a leisure activity, this is
no more damaging to their wellbeing than, say, my fear of heights limiting
me from choosing rock climbing as a hobby. Having visually induced mo-
tion sickness does not currently affect the wellbeing of an individual by
making it harder to achieve their goals or to engage with others. Now let
us consider the possible future world where higher education takes place
in the metaverse.

Applying the welfarist approach, would visually induced motion sick-
ness be a disability? In a possible future where higher education takes
place in the metaverse, there are two ways in which visually induced mo-
tion sickness could be considered harmful. The first way is that it would
reduce the overall goodness of a life by preventing or limiting access to
education opportunities in the virtual world. If an individual experiences
nausea or other symptoms of visually induced motion sickness, they may
only be able to access education opportunities for a short period of time
or potentially not at all, depending on the severity of the symptoms. As
outlined in the introduction, limiting accessibility to education has a neg-
ative effect on the overall life outcomes of an individual. The second way
in which visually induced motion sickness could cause harm in the imag-
ined metaverse future is by making it harder to achieve one’s education
goals and to collaborate with others engaged in higher education. One
can imagine reasonable adjustments being made to offer offline educa-
tion opportunities, but without being able to engage in the full education
experience, it will be harder for the individual to achieve their education
goals and to be part of the education community with other learners.

To summarise, there are grounds on which visually induced motion
sickness could be regarded as a disability, in a future world where the
context of more activity taking place in the metaverse results in this con-
dition being one that causes harm to the individual. It is a further ques-
tion whether the disability of visually induced motion sickness would
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create a barrier to accessing education in the metaverse that is morally
wrong or unjust. Just because there is a disadvantage, does not necessar-
ily mean that justice requires correction or compensation®., Putnam et
al.’! give the example of spending the municipal arts budget on a concert
hall rather than an art museum, which may disadvantage those who can-
not hear. However, that disadvantage is not necessarily unjust, depend-
ing upon the particular context. To illustrate, some forms of barriers are
unjust or morally wrong, such as a disabled person not getting a job for
which they are qualified because of employer prejudice, but others are
not; for example, some disabilities mean the person cannot obtain a driv-
ing licence, but this is not unjust.

In this section, the argument builds that the delivery of higher educa-
tion in the metaverse would amount to discrimination against those who
have visually induced motion sickness. The argument draws upon theo-
ries of redistribution and recognition and particularly Brown’s*? account
of relational equality to argue that this discrimination would be wrongful.

Taking a pluralist approach toward the wrongfulness of disability
discrimination is common®® The need for a pluralist approach is dem-
onstrated in Wolff’s>* explorations of the meaning of disability. Wolff’s
central claim is that disability means that an individual’s internal re-
sources, that is natural assets, are impaired meaning that they do not
have “genuine opportunities for secure functioning” given the society
they live in and the external resources they have®. He says to enhance
the opportunities of a disabled person, society needs to improve the
resources of the individual, whether internal or external. He adds that
to develop equality in that society, it also needs to enhance the status
of the disabled person, to accept difference, reduce stigmatization and
reduce risks. He argues that both these demands are important and in-

0D, Putnam, D. Wasserman, J. Blustein, A. Asch, Disability and Justice in “The Stanford
Encyclopedia of Philosophy”, 2019, https://plato.stanford.edu/archives/fall2019/entries/
disability-justice/

U Ibidem

32 1.M. Brown, What Makes Disability Discrimination Wrong? in “Law and Philosophy”,
40, 2021, pp. 1-31, https://doi.org/10.1007/s10982-020-09384-5

3 7. Wolff, Disability Among Equals in K. Brownlee and A. Cureton (edd.), Disability
and Disadvantage, Oxford Academic, Oxford 2009 https://doi.org/10.1093/acprof:o
s0bl/9780199234509.003.0005; D. Wasserman, S. Aas, Discrimination and disability
in K. Lippert-Rasmussen (edd.), The Routledge Handbook of the Ethics of Discrimina-
tion, Routledge, London 2018; J.M. Brown, What Makes Disability Discrimination
Wrong?, cit.
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and Disadvantage, Oxford Academic, Oxford 2009 https://doi.org/10.1093/acprof:oso
b1/9780199234509.003.0005
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teract in complex ways, creating a balance of fairness in resources and
in relations between people.

Brown’® develops a pluralist account that considers both the harmful
effects of discrimination, as well as what the discrimination expresses
about the social status of the person. He bases his account of the wrong-
fulness of disability discrimination on the notion of relational equality,
that is, relations between people should be of equal status. Applying this
argument demonstrates that relocating higher education to the metaverse
would amount to discrimination on the grounds of the disability of visu-
ally induced motion sickness because it breaches relational equality. This
develops the account of disability based on harm outlined in the first
section, and expands the definition to include harm both in terms of un-
equal distribution of resources and unequal recognition of social status.
Higher education in the metaverse would breach the requirements of
relational equality because it would exclude those with visually induced
motions sickness from higher education opportunities, and it is necessary
for an individual disabled person to function as an equal within society to
have equal opportunity to access higher education. Higher education is
fundamental to a particular individual person being able to make use of
their opportunities and other social goods.

Brown develops his account to demonstrate that failing to make rea-
sonable accommodations for a disabled person amounts to a breach of
the demands of relational equality. He argues this on the grounds that
the accommodations are required so that disabled persons are able to
“function as citizens with equal social status””’. Applying this to the case
in hand, an educational institution would have a duty to alter the design
of the educational environment so that those with the disability of visu-
ally induced motion sickness can access the same educational goods as
non-disabled people. One could imagine an alternative way of accessing
a virtual lecture to be via video conferencing rather than through the
metaverse, for example. This would enable those with visually induced
motion sickness to access the same opportunity as those without the con-
dition. According to Brown’s account, failing to make this adjustment
would be wrongful because it is denying the disabled person sufficient
opportunity to function equally in that society. Further, this discrimina-
tion would be wrongful because it would lower the status of disabled
people’®. Excluding disabled people from higher education and failing
to make adjustments to include them would have consequent effects on

3¢ .M. Brown, What Makes Disability Discrimination Wrong?, cit.
7 Tbi, p. 19
3 Ibidem
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inequalities in employment and wealth, and that exclusion implies that
disabled people have lower social status than non-disabled people do.

In summary, there are grounds to regard visually induced motion
sickness as a disability in a future world where higher education
takes place in the metaverse. However, were higher education to be
based in the metaverse, this would discriminate against those with
that disability. This is because it would prevent people with that dis-
ability functioning as an equal within that society, both in terms of
the resources available to them and of their social status. Following
Brown??, any failure to make reasonable adjustments to accommodate
this disability in the metaverse future would also amount to wrongful
disability discrimination.

Conclusion

The practical implication of the argument laid out in this paper is that
higher education institutions should take a broader view of accessibil-
ity issues when considering extending education opportunities into the
metaverse to make sure that they do not inadvertently exclude people.
These accessibility issues are not only limited to questions of resource
availability, such as VR headsets and internet access, but extend to the
people who are the future students. Of course full inclusion is an ideal®
so there will always be compromises to be made. In this case, there will
be trade-offs between the accessibility improvements for students with
some types of disabilities were higher education to move to the meta-
verse, against the increased accessibility issues for other students, with
perhaps unforeseen disabilities emerging, such as visually induced mo-
tion sickness.
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