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ABSTRACT
It is crucial to make software, with its ever-growing influence on
everyday lives, accessible to all, including people with disabili-
ties. Despite promoting software accessibility through government
regulations, development guidelines, tools and frameworks, inves-
tigations reveal a marketplace of inaccessible web and mobile ap-
plications. To better understand the limitations of contemporary
software industry in adopting accessibility practices, it is neces-
sary to construct a holistic view that combines the perspectives of
software practitioners, stakeholders and end users. In this paper,
we collect 637 conversations from Twitter to synthesize and qual-
itatively analyze discussions posted about software accessibility.
Our findings observe an active community that provides feedback
on inaccessible software, shares personal accounts of development
practices and advocates for inclusivity. By perceiving software
accessibility from process, profession and people viewpoints, we
present current conventions, challenges and possible resolutions
with four emergent themes: cost and incentives, awareness and
advocacy, technology and resources, and integration and inclusion.

CCS CONCEPTS
• Human-centered computing→ Empirical studies in acces-
sibility; • Software and its engineering→ Software usability; •
Information systems→ Social networks.
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1 INTRODUCTION
As more people rely on software to perform their daily activities, it
is essential to provide equal access to those with diverse abilities and
needs, including people with disabilities. Digital accessibility is the
practice of removing barriers that prevent interaction with or access
to websites, mobile applications, and other online technologies.
According to the World Health Organization [70], around 15% of
the world’s population, or an estimated 1 billion people, live with
some form of disability. This number is expected to grow in the
future due to several factors, including population growth and
medical advances, which allow people to live longer. The aging
population is more likely to experience disability due to age-related
conditions such as arthritis, vision loss and hearing loss.

Over the years, various efforts for promoting accessibility have
been undertaken, including government mandates, organization-
driven initiatives and educational programs. Countries impose ac-
cessibility regulations, for instance, the Americans with Disabilities
Act (ADA) [49], which mandates that all electronic information
and technology, including web and mobile apps, must be accessible
to those with disabilities. Assistive Technologies (AT), like screen
readers and braille keyboards for people with blindness and low
vision, external switch keyboards for people with motor disability,
and accessible features, like auto-captioning for people who are
deaf and hard of hearing, and alt tags in images, are being devel-
oped and incorporated into web browsers and mobile platforms.
Organization-driven efforts are also advancing the industry, includ-
ing standards such as the Web Content Accessibility Guidelines
(WCAG) [91], the most recognizable standard for digital acces-
sibility, and platform-specific accessibility guidelines from main
players in the technology space such as Apple[27] and Google[48].
To assist software practitioners with accessibility development, se-
mantic labeling [69], accessibility APIs [31, 68], auditing services
and automated testing tools are promoted and distributed.

Despite these efforts in fostering accessibility in software devel-
opment, recent studies [6, 20, 95, 98] have shown that the state of ac-
cessibility is still far from satisfactory. A 2022 report byWebAIM[95]
found that 96.8% of all home pages of the top 1 million most-visited
websites had accessibility issues. Other studies on mobile apps
[6, 20] have also shown that many apps remain inaccessible for
users with various disabilities. It is, therefore, imperative to under-
stand the limitations of contemporary software development in
adopting accessibility practices.
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Figure 1: The structure and elements of a Tweet Conversation, used as the unit of analysis

Studies aimed at understanding accessibility development prac-
tices have surveyed software practitioners [6,8,14,19,36,60,66,99]
or investigated development environments like GitHub [13] and
StackOver�ow [21]. These gleaned insights from developers on
the challenges behind accessibility development: lack of awareness,
prioritization, tool support, a�ordability and managerial cooper-
ation. Systematic literature studies on this domain [39, 71] have
observed how research works have investigated di�erent aspects
of the software development life cycle, and proposed techniques
or developed resources for practitioners to better implement ac-
cessible practices. These �ndings are important in locating points
of interest in the development process that require improvement.
However, there remains research gap in understanding how the dif-
ferent points interconnect, creating nuanced e�ects on accessibility
development, and how factors beyond the development process,
which the literature have not focused on, play a role. Moreover, the
studies limit themselves in their exploration of perspectives, focus-
ing on a speci�c demographic (e.g., developers in large software
organizations or of a certain region) or a speci�c platform (e.g.,
web, mobile or Android). Accessibility development, on the other
hand, is multifaceted, combining the viewpoints of di�erent play-
ers � new practitioners, designers, developers, testers, consultants,
leadership, organizations and users � and di�erent operations �
production, business and community.

To augment our overall understanding of accessible software
development practices, it is therefore necessary to incorporate the
insights of di�erent groups and stakeholders, both individually

and in collaboration. By inquiring on the limitations faced by the
various players and operations, and their interrelations, we can
detect further areas for improvement in this domain. We formulate
the research question:�From a holistic perspective, what is the current
state of software accessibility, and its challenges and resolutions?".

To answer this question, we analyzed user conversations from
Twitter [ 72], a popular social media platform, regarding software
accessibility. Social media enables communication among di�er-
ent communities and demographics. Discourse, experiences and
opinions posted by di�erent users can provide a holistic view on
a speci�c topic. Posts on social media are also candid expressions
compared to interviews, one of the primary data collection meth-
ods used in the literature, which can su�er from biases from both
the interviewers and participants [1, 5, 7, 42]. Prior studies have
utilized Twitter in the software engineering context, to understand
development practices [81, 83], software products [44, 45, 96] and
security [50, 80]. Accessibility has also been studied using tweets, to
investigate how social media is utilized by the disabled community
[17, 41, 51]. Based on these, in this work, we explore Twitter to
conduct a qualitative study on software accessibility at the intersec-
tion of user feedback, development experiences and accessibility
advocacy.

We collected and analyzed conversations from Twitter, which are
a series of tweets originating from a single source tweet and branch-
ing out through subsequent replies. Fig. 1 displays the structure
of conversations and the element within its scope. Our collected
dataset consists of 637 tweet conversations, containing more than
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8500 tweets from 1800 unique users. The data introduces a multi-
tude of accessibility issues in web and mobile applications, in the
form of user feedback. It presents personal accounts of practitioners
on their development practices and challenges, from scopes both
individual and institutional. We observe community-wide advocacy
for software accessibility, led by people with disabilities and allies
to the cause, as both end users and practitioners.

We observe the emergence of three viewpoints, through which
we can perceive software accessibility in a more detailed and nu-
anced manner. (1) Process: how accessibility is integrated into the
software development life cycle � planning, design, development
and testing. (2) Profession: how accessibility is treated in an orga-
nization, as a development skill, training material, regulation and
business case. (3) People: how accessibility is learnt and mastered
by practitioners, experienced by end users, and advocated by the
accessibility community. Through the viewpoints, we observe four
di�erent themes: cost and incentivec
 , awareness and advocacy
a
 , technology and resourcest
 , and integration and inclusion
i
 . Each theme synthesizes the challenges and existing solutions

observed in the three viewpoints, along with possible measures for
improvement.

Overall, the paper makes the following contributions:

� We identify three viewpoints pertaining to software accessi-
bility by analyzing more than 8500 tweets from users, prac-
titioners and software organizations.

� We detail the current challenges of software accessibility
from a multifaceted perspective of the three viewpoints.

� We discover four cross-sectional themes and list recommen-
dations and future work to improve the corresponding chal-
lenges.

2 RELATED WORK
Our study lies in the intersection between understanding develop-
ment experiences of software accessibility and exploring Twitter
for personal and professional insight. This section describes the
related work in these two �elds.

2.1 Software Accessibility Development Studies
Research on accessibility in the context of software engineering has
been conducted from two exclusive perspectives: the users, through
app reviews, and the software developers.

App reviews are considered a valuable source of information
for users and developers, and a key element that contributes to an
app's success. Several studies [34, 76] looked into how accessibility
is discussed in user reviews posted on popular mobile app stores.
For example, a recent study by Eler et al. [34] investigated accessi-
bility feedback in user reviews posted on Android Play Store, and
found that the number of accessibility reviews is very low (less
than 1.24%), and most of the accessibility reviews are focused on
a small number of apps, suggesting that accessibility feedback is
scarce in app reviews. Another study by Arias et al. [76] suggests
that accessibility-related app reviews can provide valuable feed-
back about user experience, and may also reveal accessibility issues
that are not adequately covered in existing accessibility guidelines.
Other researchers [3, 4, 86] in this area focused on supporting de-
velopers improve their apps by proposing automated techniques for

the identi�cation and classi�cation of accessibility-related reviews.
Such techniques can aid in identifying common accessibility issues
and concerns reported by users.

Studies on user reviews not only lists, categorizes and details
existing accessibility issues, but also indicates the need for user
involvement in the software development process for better inte-
gration of various nuanced disability needs. Understanding how
these issues are considered in the development process, however,
requires studying the process itself and the people involved. Sev-
eral researchers [6, 8, 13, 14, 19, 21, 36, 60, 66, 99] have assessed
accessibility awareness among software practitioners, development
practices, and perceptions of guidelines related to accessibility. A
common theme identi�ed by the studies is the lack of awareness
and knowledge among developers regarding software accessibility,
and how it can be implemented or tested. In cases where awareness
was not an issue, other barriers such as lack of time and support
from management hindered the inclusion of accessibility.

In trying to understand the role of accessibility within the context
of software development, these studies explored developer percep-
tion and speci�c development practices. For instance, Vendome et
al. [21] observed how accessibility guidelines are implemented in
Android app projects. Bi et al. [13] looked into existing projects
to understand the prevalence of accessibility issues, their reasons
and the solutions implemented. Miranda et al. [66] investigated
how projects that adopt an agile development methodology incor-
porate accessibility requirements in their systems. Others observed
practitioner perception regarding multiple aspects: awareness of
accessibility principles and technology [8, 19], relationship between
accessibility, user experience and usability [99], current practices to
adopt accessibility in the development life cycle [6, 14, 60]. Focus,
therefore, had been within the scope of the development process.
However, �ndings from some of these studies alluded to external
factors, for instance, academic curriculum, organizational resource
allocation or guidance from management. Research exploring these
factors and how they, along with the individual concerns tackled
by literature, relate to each other has not been conducted.

In terms of data source, these studies established their �ndings
by surveying software developers, through direct communication
or observing online forums. Bi et al. [13] and Vendome et al [21]
mined repositories dedicated to software projects and communi-
cation among developers, GitHub and StackOver�ow respectively.
Cao and Loiacono [19] surveyed students with experience of devel-
oping a web application. Others interviewed or conducted surveys
with software developers in the industry. Some targeted certain
platforms (e.g. web [8, 36], mobile [60] or Android [6]), or geograph-
ical area (e.g, the software industry in Brazil [8, 60]) to focus on
a certain group of developers. In a �eld where developer perspec-
tive had been seldom observed, these studies played an important
role in discovering new avenues for analysis. However, focusing
exclusively on software developers, or certain groups of developers,
also limits the insight from a diverse group of participants. More-
over, most participants had been accumulated through convenience
or snowball sampling. The authors distributed their interview or
survey resources through mailing lists, social media connections,
acquainted practitioners and organizations. These limit the diver-
sity of the participant pool. For instance, Bi et al. [14] interviewed
practitioners from major software companies (Alibaba, Hengtian
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and Microsoft), which excludes the insight from new practition-
ers and smaller organizations. Lastly, user perspective on industry
practices has been completely absent in these studies. Observing
insights from all groups participating in accessibility development
therefore remains an important avenue for research.

The literature has primarily employed interviews and surveys as
its method of data collection. However, these methods have been
observed to contain some limitations. For instance, responses in an
interview are in�uenced by participant perception of the questions,
societal conventions and what the interviewer would approve or
disapprove of [7]. Similarly, the questions and interpretation of
answers are a�ected by the interviewers' own biases, ideology and
theoretical standpoint, their expectations about what interviewees
feel or know about a topic, and their appearances, age, abilities or
backgrounds [1, 5, 42]. Responses regarding accessibility, a topic
that is perceived as a civil rights issue, can therefore be a�ected,
in�uencing participants to conform to expectations and norms. In
comparison, data from online forums and social media are candid
communications from a large variety of participants. What the users
post about and how they interact with others are not in�uenced by
the researcher or an imposed context.

These limitations in the literature necessitate a larger, more
holistic inquiry into the accessibility practices that prevail in con-
temporary software development, from the unbiased perspectives
of all those who build the software, �nance it and use it.

2.2 Understanding Software Related Aspects
Via Twitter

Twitter can provide valuable insights for researchers by giving them
access to a vast amount of data about what people are saying on a
given topic. It can also be used to identify experts on a particular
domain, which can facilitate conducting interviews or gathering
information.

In this section, we describe related studies on how Twitter data
is used by researchers in various domains to understand software
related aspects.

Prior research [16] has shown that the software engineering
community makes extensive use of Twitter's ability to facilitate con-
versation and information sharing of various software engineering-
related topics such as discussions of current development projects,
or �nding solutions to implementation issues. Sharma er al. [81]
performed an exploratory study of trending topics in software en-
gineering Twitter space, they found resource sharing, technical
discussion, and software product updates to be the most popular
topics discussed by developers. Singer et al. [83] conducted sur-
veys and interviews with active developers on GitHub, and found
that Twitter helped them keep up with the fast-paced development
landscape. Developers used Twitter to stay informed on industry
changes, for learning, and for building relationships and connec-
tions.

Other studies have looked into the feedback loop between devel-
opers and users on Twitter. Williams et al. [96] have investigated
how Twitter data can be used as a source of software user feed-
back. The result indicates that tweets can contain useful technical
information that can be translated into actionable bug reports and

user requirements. Other studies [44, 45] looked into Twitter us-
age while communicating about software applications, and found
that tweets contain relevant information for di�erent stakeholder
groups.

Additionally, Twitter data can be a valuable source for providing
a broad understanding of various software related aspects such as
security, privacy, or usability. Saura et al. [80] investigated con-
cerns regarding security issues of IoT systems. As a result of their
study, they identi�ed 10 security and privacy issues for IoT users.
Choudhury et al. [50] conducted a quantitative analysis of soft-
ware vulnerability information on Twitter and other social media
platforms to understand how vulnerability information is present
on those platforms, and how that information a�ects the related
software development activities.

3 RESEARCH DESIGN
To utilize the intersectional conversations that social media o�ers
and �ll the gap of a multi-perspective understanding of accessibil-
ity development practices in the software industry, we conduct a
qualitative study on Twitter's software accessibility community.
While Twitter currently o�ers a speci�c Community feature1, we
refer to non-formal communities � groups of users posting tweets
on software accessibility, with relevant hashtags, or replying to and
sharing such tweets. The use of hashtags is important as Twitter
groups together posts with the same hashtag, enabling easy nav-
igation of a certain topic and reaching those who follow it with
a tweet. This community consists of users and developers with
disabilities, advocates and practitioners with accessibility expertise,
and software organizations.

We use `conversations' as our unit of analysis, de�ned as a se-
quence of tweets, consisting of a source tweet and all its replies. Fig.
1 displays how a conversation branches out from the source tweet,
through replies and quote retweets. Quote retweeting is a Twitter
feature where a user can add their own text when sharing another
tweet, as a way of building onto a conversation. In our analysis, we
include conversations in quote retweets, when they are part of the
target tweet or posted as a reply, as it provides necessary context
to the tweet under analysis. We conduct our data collection and
analysis in two phases: �rst, collecting general tweets related to
web and mobile accessibility, denoting these as Development Con-
versations (DC), and second, tweets from accessibility advocates or
Advocate Conversations (AC).

For our study, we adopt elements of Straussian Grounded The-
ory [24, 85] in referencing the literature to construct our research
question, form search queries, determine coding methods and com-
plement our primary �ndings. An overview of our methodology is
demonstrated in Fig. 2.

3.1 DC (Development Conversations):
Collection and Analysis

To collect tweet conversations, we used Twitter Academic API v2
[72], which provides researchers with elevated access to Twitter
content. Researchers can use the API to conduct a variety of tasks,
including searching for tweets, collecting tweets from a particular
user, and extracting metadata about an individual tweet. We have

1Communities on Twitter. https://help.twitter.com/en/using-twitter/communities
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Figure 2: An overview of the research design

mainly utilized the full-archive search endpoint, which provides
access to all public Tweets from the complete archive dating back
to the �rst Tweet. This endpoint returns a set of tweets based on a
speci�ed search query, consisting of keywords and operators.

We iteratively constructed our search query for the API. First,
we created an initial seed of keywords. We utilized the literature,
speci�cally [13, 21], who mined StackOver�ow and GitHub to mine
accessibility-related discussions. Moreover, one of the authors had
prior research experience mining Twitter for accessibility issue
reviews from users. This initial seed evolved as we observed the
resulting tweets and incorporated new keywords or discarded irrele-
vant ones. For instance, in our iterations, we found that users insert
hashtags, such as �#a11y"2, �#dev", �#A11yTwitter", �#BlindTwitter"
and more, to direct their post towards a speci�c community. We
ended our iterations of keywords once we perceived theoretical sat-
uration � we observed that the addition or reduction of keywords
from the query was generating similar or less relevant tweets. We
de�ned relevance based on the literature, content that is situated
within the context of web and mobile software accessibility.

2a commonly used abbreviation of `accessibility'

Our �nal query is presented in Fig. 3. The �rst three sections, as
grouped in the �gure, �lter a tweet's topic for accessibility, web and
mobile application, and development concerns respectively. In our
experimental runs, we found that a majority of tweets share external
links, so we exclude such tweets with section 4, allowing URLs
only as replies. Section 5 eliminates cryptocurrency related tweets,
where the term �accessibility" is used in a di�erent context. The
remaining three keywords are used to exclude ads, exclude retweets
(but include quote retweets) and only include tweets written in
English respectively. Our search ranged from January 1, 2020 to
April 30, 2022. Since our search provides a single tweet, from which
we collect the entire conversation it is a part of, other tweets in the
conversations can be posted outside of the speci�ed date range.

This search generated a total of 2,649 conversations, among
which we randomly sampled 336, with 95% con�dence level and
5% margin of error for statistical soundness. The sample consisted
of more than 4550 individual tweets and 1075 unique users. Each
conversation had an average of 42 tweets, ranging from just one
tweet to 4418, and an average of 36 unique users. The largest con-
versation (DC190) was a community post from Discord, where users
discussed its features, including accessibility. The second largest




	Abstract
	1 Introduction
	2 Related Work
	2.1 Software Accessibility Development Studies
	2.2 Understanding Software Related Aspects Via Twitter

	3 Research Design
	3.1 DC (Development Conversations): Collection and Analysis
	3.2 AC (Advocate Conversations): Collection and Analysis
	3.3 Triangulation with Literature
	3.4 Threats to validity

	4 A11y Viewpoint: Process
	4.1 Software Development Life Cycle (SDLC)
	4.2 Design
	4.3 Development
	4.4 Testing

	5 A11y Viewpoint: Profession
	5.1 Personnel
	5.2 Organization
	5.3 Product

	6 A11y Viewpoint: People
	6.1 Learners
	6.2 Practitioners and advocates
	6.3 Users

	7 Discussion
	7.1 Cost and Incentives ⓒ
	7.2 Awareness and Advocacy ⓐ
	7.3 Technology and Resources ⓣ
	7.4 Integration and Inclusion ⓘ

	8 Conclusion
	Acknowledgments
	References

