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Although laws and standardization bodies promote user participation in digital accessibility evaluations,
people with disabilities still consider themselves excluded from this process. One reason could be the lack|
of systematized knowledge about evaluation methods involving users. This article seeks to understand
how and for what purpose digital accessibility evaluations with user participation were conducted in the
scientific literature from 2018 to 2021. Three types of user participation emerged: 1) user-based usability|
testing to evaluate task accomplishment, user reactions and interface qualities; 2) interviewing users
to assess the local and social factors impacting digital service accessibility; 3) using questionnaires or
crowdsourcing to check the compliance of certain interfaces with accessibility standards. Participants are
primarily chosen based on their functional impairments and, to a lesser degree, their project-related skills,
biographical information, technology habits, among other criteria. The comprehensive user insights gained
with these methods are judged to be positive whereas the lack of representativeness of the selected user
samples is found to be regrettable. The article finally discusses the definitions of accessibility and disability|
that underpin these methodologies.

[Keywords: User participation, digital accessibility evaluation, disability, evaluation methods, usability test,
interviews, questionnaires, user test, web accessibility

1. Introduction

A recent report by the European Union found that significantly more people with
disabilities find the digital services of public bodies difficult to use than users in gen-
eral. A significant number of disabled users and the organizations that represent them
report little or no involvement by States in the implementation of digital accessibility|
(Bianchini et al., 2022, p. 7). The report concludes with several findings on this issue
including the insufficient expertise of professionals, absent feedback mechanisms
between users and public bodies, divergent evaluation methodologies and biased
evaluations in terms of user profiles. However, user participation in accessibility|
evaluations has been a recommendation of the World Wide Web Consortium (W3C)’s
'Web Accessibility Initiative (WAI) since at least 2005 (WAI, 2005) although the
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evaluation methodology formalized in 2014 does not include it as a mandatory step
(WAL, 2014). The WAI recommends conducting usability tests, selecting a diverse|
pool of users with varying disabilities and prior experiences with digital technologies.

The digital accessibility research community has been discussing the issue ofi
evaluation methods for some time. In 2008, Brajnik insisted on the importance
of implementing evaluation methods that characterize the context of use, such as
heuristic walkthroughs or user tests and that differ from compliance audits in which
the context of use is absent or very general in nature (Brajnik, 2008). According to
the author, methods can be very different depending on whether they are analytical
or empirical or the information used to deduce accessibility problems (observations
of user behavior or opinions expressed by users or evaluators). Later Brajnik and his
co-authors investigated the effect of evaluator expertise on compliance audits (Brajnik
et al., 2010) and heuristic walkthroughs (Brajnik et al., 2011). However, to the best of]
our knowledge there are no articles that have expressly discussed user participation in
digital accessibility evaluations.

To date, literature reviews examining digital accessibility evaluations have not
placed a significant emphasis on user participation. Silva et al. (2019) compare ac-
cessibility problems detected by three types of methods — automated evaluations,
manual expert inspections and user tests. For user tests, they only describe the assistive
technologies used and the participants’ disabilities. They conclude that automated
evaluations are very limited since they detect less than 40% of the problems encoun-
tered. Nuiiez et al. (2019) review web accessibility evaluations to determine the most
commonly used evaluation methods. They find that automated evaluations are the
most common method, although 55% of the evaluations reviewed implement user|
tests. These user tests evaluate accessibility standards or some customized indicator]
and some tests include participants who are experienced in the domain being eval-
uated. Campoverde-Molina et al. (2020) review empirical works that evaluate the
web accessibility of educational environments. As in the previous case, they find that
80% of the papers perform automated evaluations, 12% manual evaluations carried
out by experts or users and the remaining 8% a combination of both. For evaluations
involving users, they only detail the assistive technologies used, the participants’
profile (students in this case) or the functional disability they share. Ara et al. (2023)
classify publications on web accessibility according to the type of engineering pro-
cess implemented — requirements, problems, framework, testing, etc. They list some
evaluation methods involving users (tests, questionnaires, etc.) without detailing how|
the evaluations are actually carried out in reality.

The aim of this article is to elucidate how user participation is carried out in
digital accessibility evaluations and its underlying purposes. It adds to the body of]
knowledge concerning methods for digital accessibility evaluation by systematically|
reviewing empirical evidence related to user participation. The evaluations under|
consideration are sourced from scientific literature (as detailed in Section 2) because it
pays particular attention to the methods used and their justification. Section 3 provides
insights into the evaluation methods used, selected indicators, user profiles, evaluatio
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environments, as well as the benefits and limitations of user participation. Sections 4
and 5 feature a discussion and conclusions regarding user participation in digital
accessibility evaluations.

2. Methods

Searches were conducted on two international scientific information platforms, the
'Web of Science Core Collection and Scopus, in March 2022. The search process was
guided by two main ‘filters’: the first one was thematic, focusing on literature related
to digital accessibility, and the second one was methodological, targeting publica-
tions that evaluate accessibility. Initial searches conducted to refine the search string
revealed that numerous publications did not incorporate methodological keywords
in the Keywords fields, but rather in the Title field. Consequently, the decision was
made to utilize the Title field instead of the Keywords field for filtering publications
that conducted accessibility evaluations. The search string used on the Title was as
follows: (digital OR web) AND (accessibility OR “inclusive design” OR “design for
all” OR “universal design”) AND (evaluat™* OR quality OR diagnostic OR usability
OR assess* OR audit OR test* OR performance OR empiric* OR “case study” OR
survey OR measure OR framework) NOT “universal design for learning”. 2018 was
identified as the most productive year in this area on the Web of Science followed
by 2020 so the searches focused on papers published between 2018 and 2021. The
search was restricted to papers in English, Spanish and Portuguese. After removing
duplicates, a total of 128 references were identified.

Subsequently, a manual review of the papers was undertaken in which we ex-
cluded digital accessibility evaluations that did not involve users, such as automated
evaluations or evaluations conducted by experts. Papers that were not evaluations,
such as those related to the development of applications for evaluators and papers
about accessibility in contexts other than digital accessibility (e.g. physical spaces
or medical services) were also excluded. Papers that were not long works (i.e., short
papers or communications, posters and abstracts) were also excluded. As a result, 16
papers were selected (Laitano et al., 2024).

The selected papers were examined to find responses to the following research
questions: what evaluation methods were employed to involve users, what indicators
were selected and what ways of evaluating them, what user profiles were involved,
where the evaluations were conducted and what the authors of the papers identified as
the advantages and limitations of user participation? The findings of this analysis are
presented in the following section.

3. Results

3.1. Selected papers overview

The analysis by period, considering the total number of selected papers (N = 16)
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Table 1
Publication types and languages of selected papers (/N = 16). Author’s own work

Publication type Publication language =~ Number of papers ~ Proportion of selected papers

Conference paper  English 7 43.75%
Spanish 1 6.25%
Article English 7 43.75%
Portuguese 1 6.25%
Total 16 100%
7
6
6
5
5
4
4
3
2
1

2017 2018 2019 2020 2021 2022

Fig. 1. Number of selected papers (N = 16) by year. Author’s own work.

shows a limited growth in the publications number related to user participation in|
digital accessibility evaluations, which indicates the marginal place that this topic has
in the literature. The years with the highest publications number were 2020 and 2018
with 37.5% and 31.25% of publications respectively, followed by 2019 with 25%;
In contrast, the year with the lowest scientific production was 2021 with only 6.25%
(Fig. 1).

Regarding the distribution of scientific production according to publication type
and language, Table 1 shows that only conference papers and articles were recorded,
with the same number of publications (n = 8). Regarding language, there is a
predominance of publications in English (87.5%), followed by a minimal proportion in
Spanish (6.25%) and Portuguese (6.25%). When comparing the language distribution|
of publications with the countries where the evaluations were conducted (Fig. 2), it
can be observed that there is no correspondence between the diversity of languages
in the covered countries and the publications language, which is consistent with the
predominance of English as the lingua franca of scientific communication.

3.2. Evaluation methods employed to involve users
The method most commonly found in the selected literature is the user-based

usability test (56.25%, see Table 2). In this method, users guided by a moderator]
individually engage in a series of tasks across one or more digital interfaces witl
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Table 2
Evaluation methods employed to involve users in selected papers (/N = 16). Author’s own work
Evaluation method Number of papers using the method  Proportion of selected papers
User-based usability test 9 56.25%
Controlled experiment 3 18.75%
Interview 2 12.5%
Questionnaire 1 6.25%
Crowdsourcing 1 6.25%
Total 16 100%
Francelt |
aly
° 0. e
e Spain Bulgaria ‘ .
China South Korea
o
India
O]
singapore

. Brazil
chile P
South Africa

© 2023 Mapbox © OpenStreethap

No. of studies

[Fig. 2. Number of selected papers (N = 16) by country where the evaluations were conducted. Author’s
own work.

the primary aim of assessing the ease of use of these interfaces. It has been used in|
various contexts such as a high school examination system (Leria et al., 2018), a video
playback application (Funes et al., 2018), a university’s institutional and e-learning
websites (Maboe et al., 2018), three massive open online course providers (Park et
al., 2019), two university-based platforms (Shachmut & Deschenes, 2019), ten public|
healthcare websites (Yi, 2020), three audio production workstations (Pedrini et al.,
2020), a university library website (Galkute et al., 2020) and an educational game for
undergraduate students (de Oliveira et al., 2021). The number of participants involved
in these tests varies, ranging from one (Pedrini et al., 2020) to 25 (Yi, 2020).

Other studies (18.75%) conduct usability testing but their primary objective is to
extrapolate the findings to all interfaces and not just those specifically involved in
the test, classifying them within the realm of what Human-Computer Interaction
terms “controlled experiments” (Lazar, 2017, Chapter 2). This method necessitates
a larger pool of participants compared to conventional usability tests. For instance,
Giraud et al. (2018) demonstrated that filtering redundant and irrelevant information
improves website usability for blind users based on a sample of 76 participants
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Alonso-Virgos et al. (2020) validate a set of web usability guidelines for users with
Down syndrome on a sample of 25 participants. Nogueira et al. (2019) studied the
emotional impact of usability barriers in responsive web design on blind users on a
sample of 18 participants.

Certain studies incorporate a usability test or experiment in conjunction with
another method either to triangulate the results following the test or to shape the
experiment’s design prior to its execution. For instance, De Oliveira et al. (2021) use
a focus group subsequent to individual tests to validate the observations made during
the tests. Alonso-Virgos et al. (2020) opt for the utilization of a questionnaire to select
the design guidelines that will subsequently be integrated into the experiment.

Interviews (12.5%), questionnaires (6.25%) and crowdsourcing (6.25%) are less
commonly used methods for engaging users in accessibility evaluations. Kameswaran
and Muralidhar (2019) carry out semi-structured interviews with the aim of gaining
insights into the social factors influencing the accessibility of digital payment systems
for individuals with visual impairments in metropolitan India. Lim et al. (2020)
conduct contextual interviews (Lazar, 2017, Chapter 8.5.2) to understand more about
how individuals with disabilities use government e-services in Singapore. Sabev et al.
(2020) distribute an electronic questionnaire featuring questions aligned with WCAG
compliance criteria. Meanwhile, Song et al. (2018) harness crowdsourcing to evaluate
manual WCAG criteria with the input of 50 non-expert workers.

3.3. Indicators and techniques used to assess digital accessibility

An examination of the indicators assessed within usability tests and controlled
experiments finds a range of such indicators encompassing task accomplishment (e.g.,
execution speed), aspects related to the user (cognitive load, attention, emotions) and
indicators associated with the interface itself (flexibility, learnability, robustness, etc.).
To assess these indicators, the moderator takes specific measurements during the
test, observes relevant behavior, or prompts the user to evaluate specific indicators.
Table 3 provides a comprehensive breakdown of the indicators and techniques used
in usability tests and controlled experiments. The indicator of efficiency appeared
in 7 (22%) instances; the indicators of ease/difficulty in performing tasks in 3 (9%)
instances; the indicators of WCAG compliance, satisfaction, and flexibility in two
instances (6%) each; and the other indicators in one instance (3%) each, with the
latter category including the following: strategies used to complete tasks, cognitive
load, attention, emotional reactions, familiarity, support functionality, learnability,
recoverability, robustness, visibility, sufficiency of instructions, ease of navigation,
preferred input and feedback, achievability, effective communication, and minimum
necessary physical effort.

In studies without usability testing, the collected indicators or data differ based
on the method and study objectives involved. For instance, interviews aim to com-
prehend the social and local factors influencing the accessibility of specific digital
services. Kameswaran and Muralidhar (2019) conducted interviews exploring digital




BOKCTP/xjm p. 7

efi-1-efi240014.tex;

File

11:23

i

19/09/2024

Galley Proof

(610T I8 19 1Bd) Sasuodsal pue SJUSWIWIOD 135N UO SISA[RUL JUAIUOD)

(610T I8 19 Y1ed) sasuodsal pue s)USUILIOD 1SN UO SISA[RUL JUAIUOD)

*(810T “'T 12 20qEIN]) JojeIopow A £q PaAIdSqO

(6107 “Te 19 eI1nSON]) 10JRIOPOW ) Aq PIAIISqO

AONON n-\ﬂv 1893 33 JO pu? 3y} je IO SYSe) 3} MEMEHOM\—@Q J[IYM pnofe sayeur I1asn 3y} sjuawrioy)

{(020T T 19 TULIPa) 1591 Y} JO PUD ) I Jasn ) Aq pajel Afpaneinueng)
*(810T ““Te 10 seun,) 1s9) Ay} JO Pud Y} 18 Josn oy Aq pajey

(20T T 12 BIIDATIQ 9p) SYse) ) Suruiozzad o[Iym pnofe saew 1osn ) SJUSWWO))

110339 TedrsAyd Aressodou winwirury
UONBIIUNWWOD JANIIYH

syse) apodwod 03 seniiqrssod Juaragyip = ANIQIX9[]

douerdwos HYHM

jonpoxd

Ay Jo sanifeuonouny £y Yy ANd3xa 03 ANfiqissod = A[IqeAdIyoYy
3oeqpaa) pue Indur parojald

uonesIAeU JO aseqy

suonONNSUI Jo ASUADYING

) p[noys A3y suonoe

Teym Surpresal s19sn I0J SUONONISUL B[O Jo douasald = AN(IqISIA
s10119 Surknoal Jo ssedoid

9y Sulnp 1SN oY) 0) PISNEd ST ULIRY OU JBY) SAINSUD = $SAUISNqOY
UOTIO31I00 10 [BSISAI JIAY) 10]

MOJ[® PUE SIOLID JIST 19319P 01 AOBJIAUI Y} JO AN[IqR = AN[IGRIIA0IIY
Q0BJIAIUI ) 9SN 0} Moy Furured] ur Ao1dwis 1o ased = A[iqeurea|
K19A0931

10112 Asea 2)elIfIoe] 1o s1o11o Juaadxd o3 yoedes = Aynjeuonouny 1oddng
QovJIaIUI A}

(810T “T® 12 20qRJA) JojeIopoul ) Aq PaAIdSqQ Surpuoyardwods ur 93paymoury| Jotd 100uuod 0y Ayoedes = Kjuerue]  doejIIU]
(6102 “Te 19 eIONSON]) 21rRUUONSaNb pLID) 199y SuoOnoLaAI [RUOHIOWH
(0T0T “'Te 10 SOSIA -0Suo[y) Sunjoen-oAg uonuany
“(810T e 10 pnenD)
wipered ysel-fenp pue aireuuonsanb xopul peoT YseL, MY YSYN Y} JO UOISIOA YUl Ppeo[ dAnIu30) 1980
*(020T T8 19 ANY[BD) J0)RIdPOW ) AQ PIAIISGO syse) 9jo[dwod 0) pasn sar3ejens
*(810T T 19 90qRIA]) 101RIOPOW ) Aq PIAIISqO
“(810T & 12 sauny) 183} 241 JO pud ay) 1©
10 (610 ‘SPUAYIS( 29 INUWIYORYS) Syse) oY) SutuIograd o[Iym pnofe saew 1osn dY) SJUAWUIOD) syse) Sururograd ur Ay noyjip/eseq
pd[dwoo are syse)
(8107 T2 19 BLIYT 80T “'[® 19 PNBILD) 1S9) Y} JO PUD Y} 1B JoSN oY) AQ pjey  YoIym (im 21nsed]d pue ssounjosn ‘9ouapyuod LoJwod = Uonoejsnes
((810T e 19 BLIDT 81(T [ 10 pnelin) der Joid pue el jnodoiq
(6107 “Te 19 YTed 00T T& 19 Any[en) pAa[dwos syse) Jo Jqunu/a3eIuadrdd uonapduwos yse) Jo ssouaa[duwos pue AoeIndoe = Aoudrdyyg
*(810T “T& 12 20qeIA]) J0JRIOPOW ) Aq PIAIISqO
"(020T ‘1A *8T0T “T¢ 19 BLI]
8107 “'[® 19 PNRILD {070T T8 19 MY[BD {070T I8 19 SOSIIA-OSUO[Y) SWI) UONNIIXI YSB], pa1o[dwos are syse) yorym 1e paads = Kouaroyyg yse],
anbruyo9) Juswssassy J10jea1pU] 199[q0

JIOM UMO S JOYINY "sJuWIIddXa pa[[onuod 1o s3sey AJITIqesn ur AJI[IqISsadoe [eIISIp ssasse 0} pasn sanbruydd) pue s1ojedIpuy

€ 2Iq¥L




192

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

Galley Proof  19/09/2024; 11:23  File: efi—1-efi240014.tex; BOKCTP/xjm p. 8

3 VLI Lai /L cination in disital ibili luati

payment practices in public transport apps in metropolitan India. They observed, for|
instance, that payment preferences correlated with payment behaviors in the country,
individuals’ financial status, trust in digital payments, immediacy and the limitations
of cash payments. Their discussion encompasses the role of digital payments in the
relationship between drivers and passengers, as well as the interactions of passen-
gers with assistants or strangers nearby. Lim et al.’s (2020) interviews were focused
on understanding how individuals with disabilities in Singapore utilize government
e-services. The authors studied the use of assistive technology, common issues en-
countered when using government e-services, internet usage practices and emotional
aspects.

Publications that use questionnaires (outside the realm of usability tests) do so to
facilitate access to a larger pool of participants. For instance, Alonso-Virgos et al.
(2020) gathered 120 responses from individuals with Down syndrome regarding their
leisure activities, activities affected by their condition, daily challenges related to
listening, communication, etc., their practices, assistive technologies and obstacles
they face while using the Web. Sabev et al. (2020) developed a questionnaire con-
cerning WCAG conformance at levels A and AA. Respondents were asked to answer|
questions like “Does the site include a site map in an accessible HTML format?”
(Ibid, p. 137). Lastly, the sole study utilizing crowdsourcing techniques (Song et al.,
2018) formulated tasks for outsourcing based on WCAG criteria requiring human
judgment.

3.4. User profiles involved in evaluations

Almost all selected papers (93.75%) provide a characterization of the users based
on their functional disabilities. Visual impairments are notably prevalent which is
likely to be linked to the predominantly graphical nature of digital information (Lim
et al., 2020). The level of detail provided varies: from visual impairment in general
(Pedrini et al., 2020) to the specification of five levels of visual acuity (Funes et al.,
2018) and the common distinction between blindness and low vision (de Oliveira et
al., 2021; Galkute et al., 2020; Giraud et al., 2018; Kameswaran & Muralidhar, 2019;
Leria et al., 2018; Lim et al., 2020; Maboe et al., 2018; Nogueira et al., 2019; Park
et al., 2019; Sabev et al., 2020; Song et al., 2018; Yi, 2020). Disabilities involving
color vision (Sabev et al., 2020), auditory functions (Lim et al., 2020; Maboe et al.,
2018; Song et al., 2018), intellectual functions (Alonso-Virgos et al., 2020) and motor
functions (Song et al., 2018), particularly hand movement (Maboe et al., 2018), are
also present in the selected papers, although to a lesser extent. Only one study detailed
users concerning their physical conditions, specifically mild left hemiparesis (Lim et
al., 2020).

The only study that did not characterize users based on their disabilities (6.25%)
selected individuals who self-identified as proficient users of assistive technologies or
regular users of captions and transcriptions (Shachmut & Deschenes, 2019).

The markers complementing this initial description consist of typical sociodemo-
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Table 4
Complementary characteristics used to describe users involved in evaluations (in addition to disabilities
and sociodemographic factors). Author’s own work

Type O.f . User characteristic
characteristic
Biographical Congenital or acquired blindness (Nogueira et al., 2019).
information Length of disabled experience (Park et al., 2019).

Length of experience of smartphone use (Park et al., 2019).
Length of experience in the use of computers and assistive technologies (Nogueira
et al., 2019).
Skills relevant to the Previous experience with the interface to be evaluated (Galkute et al., 2020; Park
evaluation project  etal., 2019).
Previous involvement in usability or accessibility projects (Nogueira et al., 2019;
Song et al., 2018).
Professional experience in the domain of the interface to be evaluated (Pedrini et
al., 2020).
Web accessibility professional experience (Yi, 2020).
Knowledge of the foreign language in which the interface to be evaluated is
written (Park et al., 2019).
Characteristics of Smartphone ownership (Park et al., 2019).
personal equipment Smartphone operating system (Kameswaran & Muralidhar, 2019).
Screen reader used (Galkute et al., 2020; Nogueira et al., 2019).
Technology-related  Frequency of web use (Yi, 2020).
habits Experience with digital games (de Oliveira et al., 2021).

graphic indicators (gender, age, education level, employment status, city of residence),
as well as biographical information, skills relevant to the evaluation project, charac-
teristics of personal equipment and technology-related habits (see Table 4).

The involvement of users without disabilities is noted in two different scenarios
— a control group consisting of sighted individuals whose outcomes are compared
with those generated by non-sighted individuals (Nogueira et al., 2019) and among
21 out of the 50 participants who are outsourced for the manual evaluation of WCAG,
aiming to diversify perspectives (Song et al., 2018).

Certain papers explicitly outline their recruitment strategy: through organizations
targeting people with disabilities (Alonso-Virgos et al., 2020; Song et al., 2018), via
online disability-related listservs and forums (Giraud et al., 2018; Kameswaran & Mu-
ralidhar, 2019), through personal connections and snowball sampling (Kameswaran
& Muralidhar, 2019), among users of a specialized Braille library and students from a
special education institute (Song et al., 2018).

The issue of participant compensation is also addressed in some papers (Funes
et al., 2018; Kameswaran & Muralidhar, 2019; Maboe et al., 2018; Shachmut &
Deschenes, 2019; Song et al., 2018; Yi, 2020). When provided, it typically involves a
one-time payment based on the time spent on participation.

3.5. Space settings used in evaluations

The physical setting for the evaluations is correlated to the evaluation method
employed. Usability tests, controlled experiments and crowdsourcing were conducted
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in simulated environments that participants were required to visit (81.25% of selected
papers, see Table 2) while interviews and questionnaire occurred in more real or]
personal spaces.

Simulated environments are often referred to as usability labs (Funes et al., 2018;
Nogueira et al., 2019; Park et al., 2019; Shachmut & Deschenes, 2019) and can be
situated within a university (Maboe et al., 2018) or located in a place familiar to
participants, such as the Federation of the Blind in Korea (Yi, 2020). Some studies
utilize the participants’ personal devices (Galkute et al., 2020; Park et al., 2019),
while others make use of laboratory equipment (Alonso-Virgos et al., 2020; Funes et
al., 2018; Pedrini et al., 2020; Yi, 2020). Shachmut and Deschenes (2019) propose an
intermediate solution namely lab equipment configured based on user preferences,
with user-provided input peripherals.

In scenarios involving the utilization of laboratory equipment, the choice of screen
reader, web browser and operating system for the test becomes a crucial consideration.
Funes et al. (2018) provided users the option between two screen readers (NVDA|
or JAWS) and two web browsers (Firefox or Internet Explorer). Pedrini et al. (2020)
adhered to the American Foundation of the Blind’s recommendations, selecting the
INVDA screen reader for Windows OS and the native VoiceOver reader for Mac OS.
Similarly, Yi (2020) mandated the use of Internet Explorer and the Sense Reader
screen reader, as did Nogueira et al. (2019), who enforced the JAWS screen reader.

Specific space settings based on cultural features were not observed although the
evaluations did cover diverse countries (Fig. 2).

3.6. Advantages of user participation

The studies analyzed enumerate various benefits associated with involving users
in accessibility evaluations. They emphasize the insight these methods offer into
people’s genuine needs (Alonso-Virgos et al., 2020), the challenges they encounter|
(Yi, 2020), their mental models (de Oliveira et al., 2021), their digital competencies
(Leria et al., 2018), their ways of interacting with digital interfaces (Sabev et al., 2020)
and the crucial role that social interactions and collaboration play in accessibility|
conditions (Kameswaran & Muralidhar, 2019).

User participation also facilitates understanding of the relationship between ac-
cessibility and the technical environment of use such as hardware, browser, screen
reader configuration, or voice quality (Leria et al., 2018). Similarly, they can assess
the compatibility of assistive technologies with the latest digital advances (Nogueira
et al., 2019).

According to the literature, evaluating accessibility with users yields positive out-
comes: it identifies opportunities for improving the assessed product (de Oliveira
et al., 2021; Galkute et al., 2020); the results provide a foundation for prioritizing
accessibility issues or criteria (Alonso-Virgos et al., 2020; Lim et al., 2020); and inter-
acting with users enables test moderators to grasp tangible accessibility implications
(Shachmut & Deschenes, 2019)
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Finally, the authors identify the financial and reliability advantages of methods
that involve users. The results generated by these methods contain a high level of
detail (Yi, 2020), are objective (Alonso-Virgos et al., 2020) and serve as empirical
evidence of user requirements (Park et al., 2019). In the case of crowdsourcing, Song
et al. (2018) argue that hiring users for evaluating conformance criteria which require
human judgment is more cost-effective than employing experts.

3.7. Limitations of user participation

Among the limitations of user participation, concerns about the representativeness
of participants frequently emerge. In some studies, the number of participants and the
types of disabilities recruited are considered unrepresentative of the entire population
with disabilities (Galkute et al., 2020; Lim et al., 2020; Park et al., 2019). For instance,
the study focusing on the Indian population with visual impairment suggests that
a sample dominated by males of high socioeconomic status and formal education
does not represent that population adequately (Kameswaran & Muralidhar, 2019).
Additionally, the representativeness of the evaluated interfaces is mentioned as a
limitation, for example, studying chauffeur-driven transport vehicle services might
not be adequate to draw conclusions about the accessibility of digital payments in
general (Kameswaran & Muralidhar, 2019).

There are also limitations related to the scope of the results. Usability tests may not
identify issues related to content code that automated evaluations can, such as HTML
HI1 tags that lack text (Galkute et al., 2020). Additionally, usability tests are typically
conducted in a single session which means they may not uncover problems related to
prolonged usage patterns or analyze user learning (Park et al., 2019).

Other limitations pertain to the execution of usability testing. Yi (2020) acknowl-
edges that this method demands more effort and time compared to automated tests or]
expert evaluations. Bringing a non-sighted participant to the test session can pose a
genuine challenge particularly if the testing site has multiple entrances and is located
on a university campus without a specific street address (Shachmut & Deschenes,
2019). Configuring Wi-Fi or screen recording can be time-consuming when using
participants’ personal computers (Shachmut & Deschenes, 2019). Conversely, if a
screen reader and operating system that the user is not familiar with are imposed for
the test, the evaluation results will be significantly biased (Pedrini et al., 2020).

4. Discussion

The evaluation method and the chosen indicators reveal much about the underlying
definition of accessibility, as emphasized by Brajnik (2008), as well as the user’s role
in the assessment. In the reviewed usability tests, accessibility aligns with usability,
which is defined by task accomplishment indicators, user abilities and emotions and
digital interface qualities. This perspective is akin to that of the Person-Environmen
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Model (Iwarsson & Stahl, 2003), where usability should assess four dimensions:
(1) the individual’s functional capacity, (2) the barriers in the target environment, in|
relation to the standards available but also based on user subjectivity, (3) the tasks
the person must perform within that environment and (4) the extent to which the
individual’s needs can be fulfilled in that environment in terms of task performance.
It is worth noting that the individual is considered here in their individuality, without
accounting for their interpersonal relationships and the observed environment is solely|
physical.

Moreover, works employing the interview method emphasize the socially con-
structed aspect of accessibility. Accessibility is elucidated here by the conventions and
habits of the local context, by interpersonal relationships that mediate or accompany|
technology (such as the driver or a stranger in the case of digital payments), by the
person’s history, by the characteristics of the activity without technology mediation,
among other factors. Accessibility aligns in this perspective with social participation,
as defined by the Disability Creation Process Model (Fougeyrollas et al., 2019).
Social participation occurs in daily life situations where personal factors interact
with physical and social environmental factors. The field of web accessibility also
refers to a process, shaped by political, sociocultural and technical factors (Cooper|
et al., 2012). This perspective thus underscores the situated and evolving nature of]
accessibility.

Studies that solicit users to evaluate compliance with WCAG via questionnaires or
crowdsourcing seem questionable to us. Although conformity assessments demand
human judgment in verifications that cannot be automated (WAI, 2014), the eval-
uators’ level of expertise plays a critical role in assessment quality (Brajnik et al.,
2011). Considering that is relatively unlikely that all recruited users are experts in
'WCAG and conformance assessments (unless this is an explicit selection criterion),
user participation in these cases does not seem appropriate.

The reviewed usability tests focusing on indicators related to the digital interface
align with the recommendations made by the WAL for such tests. The WAI suggests
collecting errors related to accessibility barriers instead of indicators like task execu-
tion time or user satisfaction (WAI, 2005). This recommendation likely stems from
the distinction made by the WAI between accessibility, pertaining to individuals with
disabilities and usability, concerning all users (WAI, 2010). However, other studies
(Aizpurua et al., 2014) demonstrate that users do not perceive accessibility in terms of]
interface barriers and it is the test moderator who “translates” the actions or statements
of the user into interface issues. Consequently, the researcher has a lower likelihood
of influencing the results when the indicators assess the user or task execution.

The description of users involved in the examined evaluations reveals underlying
conceptions about what constitutes disability. The prevailing form of description
alludes to the participants’ functional impairments and places disability within the|
individual’s body, evoking what is commonly referred to as the medical model of]
disability (Marks, 1997). This same model is evident in studies that establish a
control group by selecting individuals without functional impairments. Conversely.




376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

Galley Proof  19/09/2024; 11:23  File: efi-1-efi240014.tex; BOKCTP/xjm p. 13

VLI Lai /L cination in disital ibili luati ;

the conception of disability leans toward a social perspective when participants
are characterized by aspects of the person’s living environment, such as personal
technological equipment, or by non-health-associated personal factors like skills, life
history, or habits. As mentioned previously, the social model asserts that situations of]
disability stem from the interplay between the individual’s factors and those present
within their social living environment (Fougeyrollas et al., 2019).

The spatial aspect of evaluations is predominantly discussed in usability tests.
Given that this method focuses on the person-physical environment relationship, it
is common to consider the physical location of the evaluation, the configuration of]
computer equipment (both hardware and software) and the user interfaces selected
for testing. The user’s familiarity with the testing environment is emphasized in
some studies as a means to replicate real-world conditions and ensure user comfort,
thereby minimizing potential testing biases (Aizpurua et al., 2014). Conversely, in
other studies, this factor appears to be of lesser importance, with some even proposing
specially designed interfaces for testing that do not resemble any real-life counterparts.

5. Conclusions

This article reviewed scientific literature where users evaluated digital accessibility,
aiming to understand their methods and objectives. Three evaluation types were iden-
tified. The first involves users in usability testing to evaluate tasks accomplishment,
user reactions and interface qualities. The second type is based on interviews of users
to assess the local and social factors impacting digital service accessibility. The third
type involves users checking the compliance of certain interfaces with accessibility|
standards using questionnaires or crowdsourcing. Participants are primarily chosen
based on their functional impairments and, to a lesser degree, their project-related
skills, biographical information or technology habits, among other criteria. The au-
thors appreciate the comprehensive user insights gained while also regretting the lack
of representativeness of the selected users sample.

The results reveal diverse perspectives on accessibility and disability which are
occasionally in conflict with the social model of disability. In this context, we believe
there is an unexplored research avenue in digital accessibility evaluations that delve
into the personal and contextual factors influencing accessibility, with particular]
emphasis on the evolving nature of this phenomenon. Users, as experts in their own
experiences, will play a pivotal role in these assessments.
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