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ABSTRACT
Recently, the need for a more inclusive and accessible Metaverse
has become increasingly apparent. As a result, there has been a
surge in efforts to explore potential solutions to this issue. To better
understand the current accessibility challenges, we have taken
a moment to reflect on past research conducted in the field of
Human-Computer Interaction (HCI). Through a literature review
of accessibility research in Second Life, a popular immersive virtual
world during the Web 2.0 era, we analysed accessibility research
(2008-2022, N=11 papers) presented at ACM SIGCHI conferences.
The potential of accessible virtual worlds was already recognised
in the Second Life era. However, we found that the solutions were
only implemented as an afterthought and that in the future, we can
draw more insights to build upon work from the past and other
disciplines. We, therefore, highlight several critical aspects that
were lacking and suggest opportunities and discussion points for
future research in this field. Our goal is to help advanceHCI research
on the accessibility of immersive virtual worlds and prevent the
pitfalls of the past. We believe that by doing so, we can create a
more inclusive and accessible Metaverse without reawakening the
ghosts from the past.

CCS CONCEPTS
• Human-centered computing→ HCI theory, concepts and
models; Accessibility theory, concepts and paradigms.
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Figure 1: Accessibility paper 1 count over time elicited on
Google Scholar with keywords ’Second Life’ AND ’Web 2.0’ in
pink (■) and ’Metaverse’ AND ’Web 3.0’ in dark blue (■). The
graph illustrates that despite the relatively recent emergence
of research into accessibility considerations for the Meta-
verse, we have had the advantage of conducting research into
accessible and immersive virtual environments, particularly
in the form of Second Life, for nearly two decades.

1 INTRODUCTION & MOTIVATION
“I’ve got a wheelchair in [it] also. You can choose whether you
want to be in a chair or not. You can have crutches. You can have
whatever disability you have in real life in [it]. [. . . ] I find the attitude
of people in [it] to people with disabilities is disappointing.” 2 As
timely as these words may be in the discourse about an inclusive
and accessible Metaverse, their origins date back to 2007 when
a woman with cerebral palsy explained her virtual experiences
1Searching exclusively for accessibility documents, we have used the search terms
described in section 2
2Excerpt of an interview found on YouTube: https://www.youtube.com/watch?v=
CBlaiBV_yJs
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using Linden Lab’s Second Life 3 (SL) as part of Web 2.0. On the one
hand, her emotions and words captured in the video show the great
potential that a virtual world like SL could hold for people with
disabilities (PWD) [26]. However, it also reflects on its problems,
such as experiences of (virtual) discrimination and accessibility
barriers [7].

SL launched in 2003 and is one of the first and dominating
(around one million users) social immersive virtual worlds advanc-
ing user-generated 3D content and virtual economy at its time [8].
Although SL does not have all the characteristics of a full-fledged
Metaverse, such as decentralisation and interoperability [1], it is an
important precursor to today’s concept of the Metaverse. Within SL,
users can create digital representations of themselves as human-like
avatars, interact with other users, and explore a vast user-generated
3D landscape. Users can participate in various activities, such as live
events, gaming, building property, and shopping. As evident from
numerous scientific [2, 4, 6] and personal accounts in blogs [e.g., 5],
vlogs [e.g., 7, 9, 23], and various disability communities’ activities in
SL [21] (e.g., Virtual Ability, GimpGirl support group, or Wheelies),
people with diverse disabilities have participated ever since SL’s
beginnings.

It is noteworthy that even after two decades since the introduc-
tion of Second Life, there are still numerous accessibility challenges
that persist in the development of immersive virtual worlds. The
lack of a clear understanding of what a genuinely inclusive Meta-
verse might entail remains a significant hurdle in addressing these
issues.

With the increased interest in research for an accessible and inclu-
sive Metaverse [16, 27], as shown in Figure 1, we see an opportune
time to reflect on our past successes and mistakes to gain insights
for future efforts. While the HCI community generally drives the
development of novel [20] and multisensory VR experiences [24],
we want to understand, in particular, howHCI accessibility research
can draw lessons from the past to shape the future of accessibil-
ity (research) for the Metaverse. We conducted a literature review
and reviewed ACM SIGCHI conference articles that researched
SL’s accessibility (2008-2022, N=11 papers). This paper contributes
by identifying opportunities for growth and recommendations to
guide future accessibility research by 1) leveraging insights from
past work and other disciplines, 2) creating an accessibility research
roadmap, and 3) making accessibility research a top priority and
thus can provide crucial information for decision-makers and de-
velopers to create an inclusive and accessible Metaverse.

3https://www.secondlife.com/

2 METHOD & INITIAL RESULTS
As a starting point to draw lessons from accessibility research for
SL, we looked at relevant Human-Computer Interaction (HCI) con-
ference articles organised by ACM SIGCHI (ASSETS, CHI, CSCW,
DIS, IDC, IUI, NordiCHI, OzCHI, TEI, UbiComp und UIST). We
began by retrieving papers from the ACM Digital Library that have
explicitly used the term “Second Life” in any place in the article,
such as the title, abstract, or body of the paper. This first step re-
trieved 185 papers ranging from 2004 to 2022. Following Mack et
al.’s approach [14], we further filtered for articles that included the
word stems “accessib*”, “disab*”, “impair*”, or “assistive technolog*”
in their title, abstract, or author keywords. We arrived at a set of
18 publications (full-length and other types). In an initial review
conducted by one of the authors, we:
(1) excluded papers that did not meet our inclusion criteria
(2) coded publications’ accessibility-related population or commu-

nity being studied using Mack et al.’s codes [14]
(3) analysed the degree of engagement with the topic SL: part of

motivation/part of related work/object of investigation
Our paper selection criteria included articles that specifically ad-
dressed 1) accessibility, 2) Linden Lab’s Second Life platform, and 3)
Second Life as an exemplar of a virtual world or Metaverse rather
than solely as a popular or trending platform. We arrived at a set of
11 publications (full-length N= 9, late-breaking work N=1, student
research competition N=1) [10–13, 15, 17–19, 22, 25, 28]. These 11
remaining papers (5.95 % of all SL publications) span 15 years, from
2008 until 2022: . As the sparkline depicts, the HCI
community addressed research around accessibility topics related
to SL mainly between 2008 and 2010 with six publications, which
aligns with the first peak of accessibility research on SL seen in
Figure 1. However, only five years after Second Life’s launch. With
a gap of six years, five papers were published between 2016 and
2022. The communities being studied in the publication are general
disability (N=2), blind and low vision (N=5), autism (N=2), motor
or physical impairment (N=1), and cognitive impairment (N=1).
Regarding the degree to which SL is addressed, four papers touch
on SL in their motivation, five consider one or more related SL
work, and two papers report on SL as an object/environment of
investigation.

3 RESULTS
Our initial literature review has also revealed a relatively narrow
focus on accessibility issues pertaining to Second Life within the
HCI community. Despite fifteen years of inquiry, we have observed
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only eleven published papers across four of the eleven HCI con-
ferences examined (ASSETS: 6, CHI: 3, UIST: 1, NordiCHI: 1). We
note that only two of these publications specifically address Second
Life as a research object or environment, and additionally provide
contributions towards creating accessible artefacts for use within
the platform [11, 15].

Folmer and colleagues [11] developed a text interface for virtual
worlds called TextSL, in which users can use commands to navigate.
Textual representation allows blind or visually impaired people to
access Second Life with a screen reader. TextSL supports exploration
via teleportation and environment descriptions, communication
with other avatars, and basic object interaction. Building on this re-
search, Oktay and Folmer’s work-in-progress [15] advances TextSL
with a mechanism to synthesise the amount of feedback some users
found overwhelming in a more meaningful and, thus, minimised
form.

We also noticed that some publications in the field may not
have given sufficient attention to accessibility concerns related
to Second Life when now discussing accessibility concerns in the
Metaverse and may have missed the opportunity to benefit from
existing research findings in this area.

3.1 Learning from the past
In contrast, the recent work from 2022 by Kexin Zhang and col-
leagues [28] stands out as an excellent, albeit rare, example of
considering and extending prior research: In their work on under-
standing avatar diversity and self-presentation for current virtual
worlds from the lens of disability, they venture into rich exam-
ples from research from the Second Life era. Building upon the
knowledge, they create evidence by reviewing popular social VR
applications and in-depth interviews for PWD’s different disability
disclosure strategies and preferences. Further, they derive design
implications for more accessible and inclusive avatar experiences.

Another notable example for considering prior research from the
SL era is Kathryn E. Ringland’s ethnographic work from 2019 [17].
In her work, she explores how physical and virtual spaces in Mine-
craft, specifically the so-called Autcraft community dedicated to
users with autism, work together to make play possible. In doing
so, she uncovers how the Autcraft community leverages a sense of
place and digitally embodied experience to provide autistic children
access to play with peers. Thereby, she introduces various work
around disability communities in SL as related work, relates her
findings to its previous insights, and extends her work within the
Autcraft community presented in another paper in our data set [18].

In light of the high number of SL accessibility publications (see
Figure 1), we had anticipated a much broader range of substan-
tive accessibility considerations from the HCI community to learn
from. Ultimately, since only two publications addressed accessi-
bility research in SL, we believe it is even more essential to make
accessibility issues a priority in the Metaverse. Overall, our data
set consists of many insular views of distinct topics. Only two of
the total 41 authors in our data set authored multiple papers (two
publications each). Besides the work of Oktay and Folmer [15], just
one other paper [25] cites an article [11] from within our data set.

3.2 Learning from other disciplines
Our data set does not include any empirical contribution, e.g., pre-
senting field studies, interviews, focus groups or surveys for and
around accessibility in SL. While other disciplines created much
richer insights into accessibility in SL, they received little consid-
eration in our data set. Three out of eleven publications cite the
ethnographic report collected in more than two years of fieldwork
of anthropologist Boellstorff [2–4] as related work. However, what
is notably missing from these references to Boelstorff’s work are
tightly coupled conclusions and (design) decisions based on his
findings.

4 DISCUSSION & CONCLUSION
In order to guide the development of a more accessible and inclu-
sive virtual world (known as the Metaverse), we analysed previous
research on making immersive virtual worlds more accessible to
people with disabilities. Specifically, we examined research con-
ducted on Second Life as an example. Considering the high number
of search results on Google Scholar (over 1100 hits per year at peak
times, see Figure 1) compared to our data set of eleven relevant HCI
conference publications in fifteen years, we notice that accessibility
for and around SL is discussed mainly outside of the ACM SIGCHI
conferences. Given the high number of accessibility papers across
different formats and disciplines, before this literature review, we
anticipated gaining many substantive insights to learn from acces-
sibility research in SL for our current work on an accessible and
inclusive Metaverse. For example, we expected to understand bet-
ter PWD’s needs and accessibility challenges in immersive virtual
worlds and to analyse patterns and trends in accessible solutions for
SL. Based on our analysis of the example of accessibility research in
SL, we believe these accessibility research activities did not tap into
their full potential. Nevertheless, we are convinced we can learn
three lessons from these experiences.
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Lesson 1 – No cold start needed: Our literature review of eleven arti-
cles from the field of Human-Computer Interaction (HCI) revealed
that researchers have only minimally utilised previous research,
including work from other disciplines, to inform their studies. We
recognise the potential value of leveraging accessibility research
conducted during the era of Second Life, such as empirical studies
conducted by disciplines like anthropology, pedagogy, psychology,
and disability studies, to develop more accessible technologies and
design solutions. However, little attention has been paid to this body
of work as a foundation for improving accessibility. To ensure that
our research agenda aligns with the needs of the disability commu-
nities we aim to serve, it is essential to gain a deep understanding
of their needs. We propose incorporating significant findings from
research on disability communities to identify what these commu-
nities need and demand to guide our research endeavors [14].

Although Second Life (SL) has been a widely used social virtual
world for the past 20 years, it is essential to note that there are
numerous other examples from which we can draw valuable ac-
cessibility research lessons. As researchers, it should be imperative
that we draw inspiration from the rich results of previous virtual
world accessibility research and research from other disciplines and
utilise them as a foundation for refining our research questions and
developing solutions. While novelty is undoubtedly an essential
factor for publication acceptance at academic conferences, it can
become problematic if it results in researchers starting from scratch
with each technological wave, e.g. after two decades. We, therefore,
suggest that authors and the HCI community carefully consider
these trade-offs when generating and reviewing research to ensure
that valuable lessons from previous research are not overlooked or
ignored.

Lesson 2 – Create a road map: It is worth noting that the eleven
accessibility papers we examined about Second Life covered a broad
range of disability communities, including general disability (N=2),
blind and low vision (N=5), autism (N=2), and motor and physical
impairment (N=1). However, our analysis revealed that the majority
of the solutions presented were isolated, and only a limited number
of follow-up studies were conducted (N=2, as discussed in sections
3 and 3.1). To develop comprehensive accessibility solutions that
align with the priorities of disability communities, it is essential
to conduct research into community activities, such as interdis-
ciplinary workshops and discussion platforms both within and
outside the HCI community. This will enable us to collaborate and
develop a roadmap for future accessibility research that is informed
by the needs of these communities. Supporting Mack et al.’s point,
we must carefully consider the full spectrum of people’s disabilities

and other identities. Otherwise, accessibility research runs the risk
of not being able to include critical, often multiply marginalised
groups [14].

Lesson 3 – Make it a priority: Our analysis of all 185 papers on Sec-
ond Life presented at ACM SIGCHI conferences between 2004 to
2022 revealed that only 11 papers addressed accessibility issues in
Second Life. Among these 11 papers, only two made a meaningful
contribution to the study of Second Life as an object or environment
of research. While these contributions provided valuable insights,
we believe that they fell short of providing comprehensive and
definitive solutions to the challenges of creating an accessible and
inclusive virtual world. As we reflect on the shortcomings of acces-
sibility research during the Second Life era, it is important that we
take steps to avoid replicating these limitations in future research
endeavours. We must strive to develop more effective solutions to
promote accessibility and inclusivity in virtual worlds [14].

To conclude, we argue that our learnings from reviewing ac-
cessibility research from the HCI community around Second Life,
one of the first immersive virtual worlds, can help us question,
discuss and shape our future accessibility research for an inclusive
and accessible Metaverse. Our research has examined the ghosts of
the HCI accessibility research’s past. In a data set of accessibility
research presented at ACM SIGCHI conferences (2008-2022, N=11
papers), we found that publications rarely embrace the opportunity
to learn from past research and other disciplines to inform (design)
decisions. Thus, we argue for a coordinated research agenda that
does not repeat past mistakes, leverages insights from multiple
disciplines, and makes accessibility in the Metaverse a top priority
in the HCI community.
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