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Abstract. Introduction: Mobile applications are integral to daily life, yet
designing accessible apps for users with disabilities remains challenging. While
standards such as the Web Content Accessibility Guidelines (WCAG) exist,
their complexity often limits adoption in fast-paced development. Objective:
This paper presents AllYRevGuide (Accessibility User Reviews Guide), an
interactive tool that links mobile accessibility guidelines with real user
experiences from app store reviews. Methodology: Using the BBC Mobile
Accessibility Guidelines, it organizes feedback into topics, enabling exploration
of reported barriers and effective practices. Results: Visualizations such
as tree diagrams, cards, and tables, combined with manual review analysis,
connect formal guidance with lived experience. The tool supports inclusive app
design, complements technical documentation with user evidence, and aligns
with GranDIHC-BR 2025-2035 (Grand Challenge GC1).

Keywords Mobile Accessibility, User Reviews Analysis, Accessibility
Guidelines, Inclusive App Design, Information Visualization

1. Introduction

Mobile applications have become essential in everyday life, supporting activities such
as communication, education, transportation, banking, and digital public services
[Oliverra et al. 2020]. Despite their widespread use, ensuring accessibility for people
with disabilities remains a persistent challenge in mobile software development
[Silveira et al. 2024]. Factors such as limited integration of accessibility into design
workflows, insufficient training among professionals, and a lack of organizational
prioritization contribute to the continued exclusion of users with diverse access needs
[Eler et al. 2018, 'Yan e Ramachandran 2019, |Alshayban et al. 2020, |Chen et al. 2022].

To address these challenges, several accessibility standards have
been introduced, including the Web Content Accessibility Guidelines
(WCAG), the BBC Mobile Accessibility  Guidelines, and  national
initiatives such as Brazil’'s ABNT NBR 17060 [W3C2025a, BBC 2025
ABNT - ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS 2022]. These
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standards define success criteria and design techniques intended to ensure usability for
individuals with a wide range of disabilities. However, despite their importance, these
guidelines are often difficult to interpret and apply in practical development scenarios,
particularly in agile and mobile-first environments [Silveira et al. 2024].

In mobile app development, updates are frequently guided by user feedback,
including reviews posted on platforms such as the Google Play Store. These
reviews provide valuable information regarding bugs, performance, usability,
and accessibility. Development teams increasingly rely on user reviews to
prioritize product improvements and enhance user experience [lacob e Harrison 2013,
Pagano e Maalej 2013, [[acob et al. 2014, [Palomba et al. 2015, Panichella et al. 2015,
Mcllroy et al. 2016, |Nayebi et al. 2016, [Ciurumelea et al. 20177, D1 Sorbo et al. 2017,
Lietal. 2018l [Palomba et al. 2018, [Pelloni et al. 2018 [Liu et al. 2023|].

In response to this landscape, this study presents A11YRevGuide (Accessibility
User Reviews Guideﬂ an interactive tool that promotes digital accessibility by aligning
user reviews with the BBC Mobile Accessibility Guidelines. The guide draws on the
combined outcomes of a doctoral dissertation focused on digital accessibility and a
master’s thesis centered on information visualization. The resulting system enables the
structured exploration of accessibility challenges and good practices as reported by real
users.

This work also aligns with the Grand Challenge GC1 (New Theoretical and
Methodological Approaches in HCI), which calls for revisiting the theoretical and
methodological foundations of HCI to better address the complexity of contemporary
interaction phenomena [da Silva Junior et al. 2024f]. The proposed guide brings together
the demand for accessible mobile apps and the need for novel pedagogical approaches by
integrating lived user experiences into structured learning and design processes.

Unlike traditional tools that focus primarily on compliance or technical
validation, this approach transforms user-generated content into structured and interactive
educational material. Real-world feedback is linked to formal accessibility standards,
enabling analysis and reflection on how accessibility is experienced in practice.
Through multiple layers of visualization, the guide fosters intuitive exploration, critical
engagement, and user-centered learning, addressing gaps in how accessibility is
commonly taught and applied.

Through the integration of practical application and theoretical results, the
guide also contributes to raising awareness and empathy among developers. Previous
studies have demonstrated that engaging with users and domain experts enhances
accessibility outcomes and increases designers’ sensitivity to the lived experience of
disability [Inal 2024, |Inal e Cagiltay 2024]]. The A11YRevGuide supports this process by
foregrounding the voices of users who encounter barriers and by highlighting accessibility
solutions that work in real contexts.

This research contributes to the Human-Computer Interaction field through the
following key aspects:

» User-Centered Evidence from Naturalistic Feedback: Demonstrates the analytical

'https://ariellcampos.github.io/Al1YRevGuidel Accessed: June 18, 2025.
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value of spontaneous user reviews as a complementary data source, revealing
accessibility issues often overlooked by traditional evaluation methods.

* Bridging Normative and Experiential Knowledge: Aligns formal accessibility
standards with lived user experiences, fostering understanding beyond technical
compliance.

* Supporting Digital Inclusion: Highlights accessibility concerns of visually
impaired users, amplifying marginalized voices in the app development process.

e Interdisciplinary Educational Contribution: Introduces methodological
innovation that spans HCI, accessibility research, and computing education.

* Digital Accessibility for Educators: Provides a pedagogical resource that connects
abstract guidelines to user-centered insights, supporting situated learning and
reflection.

* Digital Accessibility for Developers and Professionals: Offers a practical tool
for understanding how accessibility barriers are perceived in real-world usage,
informing inclusive design decisions.

* Directions for Future Research: Opens opportunities for expansion to other
platforms (e.g., Apple App Store), broader disability categories, and integration
with other standards such as WCAG and ABNT NBR 17060.

The remainder of this paper is structured as follows. Section 2 presents the
background and discusses related work. Section 3 describes the methodology applied
in developing the guide. Section 4 introduces the tool’s technical foundations. Section
5 examines how Al1YRevGuide addresses digital accessibility using user feedback.
Section 6 discusses its educational and professional applications. Section 7 considers
discussion and reflections. Section 8 addresses limitations and future directions, and
Section 9 offers concluding remarks.

2. Background and Related Work

This section presents fundamental concepts including accessibility standards, the Web
Content Accessibility Guidelines (WCAGQG), the BBC Mobile Accessibility Guidelines,
user reviews, and information visualization, along with an examination of related work.
Table (1] lists the main concepts and provides a brief description of each. The identified
concepts, along with additional relevant notions, are found in related works published
between 2012 and 2025 and are also embedded in the design and objectives of the
proposed interactive guide.

[Oliveira e Silva 2012]] developed eScanner, a Google Chrome extension for
automatically validating web page accessibility according to the Brazilian e-MAG
guidelines. The tool analyzes HTML code and provides feedback aligned with national
standards, while also offering contextual information about the e-MAG model and related
resources. Although the initiative was promising at the time, the e-MAG guidelines have
not been updated since 2014 [Portal do Governo Brasileiro 2014/, and the extension is no
longer publicly available.

[Valerio 2019] proposed the Accessibility Toolkit, an educational resource aimed
at facilitating the understanding of the Web Content Accessibility Guidelines (WCAG).
The toolkit presents each of the 78 success criteria in the form of manipulable cards,
allowing individual or group use to support discussion, clarification, and consolidation of
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Tabela 1. Main Concepts and Descriptions Involved in the Research.

Concept

Description

Accessibility
Standards

Formal documents that define standards, principles, and practices aimed
at making digital interfaces usable and inclusive for all users, including
people with disabilities [Park et al. 2014].

To ensure that mobile applications incorporate accessibility features,
developers must go beyond platform-specific guidelines [Apple 2025,
Android 2025, Google 2025]] and follow established digital accessibility
standards.  These standards were originally designed for the web
environment by the World Wide Web Consortium (W3C) [W3C 2025b].

Web Content

The WCAG aims to make digital content more accessible [W3C 2025al.
Although WCAG covers a wide range of accessibility needs, it does

Accessibility | not fully address all types, degrees, or combinations of disabilities

Guidelines [Power et al. 2012].

(WCAG) The WCAG standard is globally adopted and extensively studied
in scientific research[Serra et al. 2015/, Reyes Arias et al. 2022,
Othman et al. 2023} |Filipe et al. 2023]].
Developed by the British Broadcasting Corporation (BBC) and it targets
not only BBC employees and suppliers but also anyone involved in mobile
app development [BBC 2025]].

BBC Mobile | Based on WCAG guidelines and content requirements tailored for UK

Accessibility | audiences [BBC 2025].

Guidelines The BBC standard was selected for the proposed tool due to: (i) its

alignment with WCAG principles, (i1) specific focus on mobile devices
and user experience, and (iii) its global adoption by both professionals and
researchers [Aljedaani et al. 2023, [Dos Santos et al. 2024].

User Reviews

Consist of texts that describe the advantages and disadvantages of a
product or service, often accompanied by a rating and recommendations
[Hedegaard e Simonsen 2013]].

In the mobile ecosystem, users can post comments and assign stars directly
in app stores immediately after downloading [Al-Subaihin et al. 2019,
Guzman et al. 2014].

These reports, usually limited to 675 characters [Pagano e Maalej 2013]],
are produced by both ordinary consumers and professional reviewers
[Hedegaard e Simonsen 2013].

Information
Visualization
(InfoVis)

Applies interactive visual representations to amplify human cognition,
enabling rapid insight and effective monitoring of data sets
[Card et al. 1999].

InfoVis also facilitates analytical exploration for users of varying skill
levels [Munzner 2014]].

Within HCI, it is regarded as a complement—not a replacement—to
human judgment: the goal is to enhance perception and interpretation
while mitigating the cognitive load of data preparation [Ware 2019].
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learning. By simplifying complex technical content into a tangible and interactive format,
the toolkit addresses one of the main challenges in accessibility education and promotes
broader engagement with accessibility standards.

[Oliveira e Monteiro 2023|] created DAI, an accessibility documentation plugin
for the Figma prototyping platform. The tool allows designers to annotate accessibility
requirements directly within interface prototypes, facilitating communication with
developers based on WCAG criteria. The plugin was evaluated through usability tests
with non-expert users, highlighting its potential to improve team collaboration and
documentation practices in accessible design workflows.

[Campos 2023, (Campos e Zaina 2024]] proposed UX-RIVIS (User eXperience
Reviews Information Visualization), a visualization tool designed to support the analysis
of user reviews with a focus on user experience (UX) aspects in mobile app development.
The tool was based on 16 design guidelines derived from a systematic literature
mapping and informed by Shneiderman’s Visual Information-Seeking Mantra. Evaluated
by software professionals, the application was shown to enhance the understanding
and communicability of UX data, with a preference for tables and pie charts among
participants.

[Oliveira et al. 2024, Oliveira 2024] conducted a mixed-methods study to analyze
accessibility-related user reviews from the Google Play Store, focusing on individuals
with visual impairments and ocular conditions. The study included a large-scale
quantitative exploration, followed by manual content analysis mapping user complaints
to WCAG 2.2 and BBC accessibility guidelines. Findings revealed recurring issues such
as poor contrast, font size, and the absence of dark mode, highlighting serious usability
barriers. The research emphasizes user reviews as a rich source of accessibility insights
with practical implications for inclusive mobile app development.

[Nunes 2025 developed Ramplifica, a web-based system designed to support
the application of Brazil’s ABNT NBR 17060 accessibility standard in mobile software
development. The platform provides tailored content for different professional profiles,
including developers, designers, and testers. The content was generated using Al-assisted
methods, reviewed by experts, and organized into an interface tested for usability. The
tool simplifies access to the 37 mandatory requirements, enhancing practical adoption of
accessibility norms.

In contrast to related works, which often emphasize documentation, automatic
validation, or simplified representations of guidelines, this study focuses on bridging
formal accessibility standards with real user experiences through the analysis of app
store reviews. While tools like the Accessibility Toolkit and Ramplifica address
educational and normative aspects, and others such as DAI and UX-RIVIS focus on
design and visualization, the software introduced in this research transforms spontaneous
user feedback into an interactive and pedagogically grounded interface. By mapping
qualitative data to accessibility topics and providing flexible visual representations,
A11YRevGuide supports critical learning, fosters inclusive development practices, and
encourages broader user-centered engagement with accessibility.
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3. Methodological Procedures

This section details the methodological procedures that led to the development of
Al11YRevGuide. Additionally, we highlight the ethical considerations involved in this
research.

Figure [I] presents the overall methodological approach adopted in developing
A11YRevGuide. The process begins with the collection of 1,928 user reviews containing
accessibility-related feedback from previous work. These reviews undergo a content
analysis approach, in which two researchers manually code the data and align it with
specific accessibility guidelines from the BBC Mobile Accessibility Guidelines. The
resulting categorized data is then transformed using information visualization techniques,
creating interactive visual representations. These visualizations are integrated into the
tool to support two main outcomes: empowering HCI education and enhancing mobile
app development.

B -H - B
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Figura 1. Overview of A11YRevGuide development and usage perspectives.

The three main components of this study include the data used in the software, the
technological resources employed, and the objectives of A11YRevGuide along with its
target audience:

» Accessibility and User Experience Data: The tool’s dataset originated from
a doctoral study by one of the authors [Oliveira 2024], which focused on
characterizing user reviews in Google Play Store applications related to visual
impairments. Dataset construction began in 2022 with an initial corpus of
4,999 user reviews from individuals with visual disabilities or ocular conditions
[Oliveira et al. 2023]]. This research produced two subcorpora: Subcorpus A,
developed in 2023, containing app update reviews analyzed against WCAG
standards [Oliverra et al. 2024]; and Subcorpus B, created in 2024 and used
in A11YRevGuide, consisting of reviews qualitatively analyzed using BBC
accessibility guidelines [Dos Santos et al. 20235]].

 Information Visualization Techniques: The proposed software structure was
adapted from UX-RIVIS, a tool previously developed for user experience analysis
during one author’s master’s research [[Campos 2023|, Campos e Zaina 2024]]. The
visualization methods and technical implementation are detailed in Section [4]
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* Al1YRevGuide: The integration of accessibility and user experience data with
information visualization techniques resulted in the proposed platform. Tool
functionalities are described in Section [5] while educational and professional
applications are presented in Section [6]

3.1. Ethical Considerations

This study follows ethical principles in collecting and analyzing user-generated content.
While the analyzed user reviews are publicly available on the Google Play Store
[Google LLC 2025], all personally identifiable information including names, photos, or
contact details was removed to ensure user privacy. The reviews were used exclusively
for academic research, with selection based on relevance to accessibility issues rather than
individual characteristics.

The Al11YRevGuide does not intend to represent users with disabilities, but
rather seeks to illuminate how their experiences are expressed in public forums. We
acknowledge the potential for perpetuating stereotypes or misrepresenting complex
experiences, and have carefully presented findings with appropriate consideration.
Designed as an educational resource for developers and educators, the guide serves as
a supplementary aid rather than a comprehensive accessibility compliance assessment.
Its application should involve thoughtful analysis and, where feasible, direct partnership
with individuals with disabilities.

4. A11YRevGuide: Design and Development Process

The visualizations implemented in A11YRevGuide were inspired by the approach of
[Campos e Zaina 2024]. In that work, the authors presented UX-RIVIS (User eXperience
Reviews Information Visualization), a set of data visualizations created on the basis
of Visual Information-Seeking Mantra [Shneiderman 1996] and design guidelines they
identified. These visualizations support the exploration and analysis of UX data extracted
from app reviews. Consequently, UX-RIVIS served as a conceptual basis for both the
visual design and the architectural framework of the present guide.

A11YRevGuide was built with the Angular frameworkEI, following single-
page-application principles and a reusable-component architecture. The project uses
NGXSE] for state management and Angular Materia]ﬁ] for table, select, input, and
button components. Remaining components were implemented in HTML, CSS, and
TypeScript. Version control and hosting are handled on GitHub. The final version of
the A11YRevGuide is available for access at the link{l

Visual Information-Seeking Mantra [Shneiderman 1996] — overview first, zoom
and filter, then details on demand — defines the interaction tasks that a data-visualization
system should enable. The overview first task gives a broad view of the data, allowing
users to identify general patterns, trends, or areas of interest. Zoom and filter lets users
focus on specific regions and apply criteria to isolate relevant subsets, removing irrelevant

https://angular.io/. Accessed: June 18, 2025.

3https://www.ngxs.io/. Accessed: June 18, 2025.
Yhttps://material.angular.io/. Accessed: June 18, 2025.
Shttps://ariellcampos.github.io/Al1YRevGuidel Accessed: June 18, 2025.
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items. Details on demand provides detailed information about selected elements without
overloading the interface at the outset.

Upon accessing the guide, a modal dialog box appears, briefly describing its
purpose and features. After closing the dialog box, the interface presents the initial
tree diagram visualization, allowing step-by-step exploration of the data. When a
comprehensive overview is needed, the user can switch to a card list or table view that
displays all assessments associated with the selected topic and guideline. The following
two subsections describe these views in detail.

4.1. Tree Diagram Visualization: Overview and Structure

Tree diagram visualization is used to represent data with a hierarchical structure. Items
are organized into nodes, connected by lines that indicate relationships between high-
level and low-level items, starting from a root node. In our tool, a tree diagram was
used to represent the hierarchical structure of BBC Mobile Accessibility topics. The
guidelines were organized under each topic, and the user reviews were grouped based on
their relevance to each guideline. Figure [2 shows the visualization of the fully expanded
tree diagram, with all hierarchical levels visible.

Figura 2. Tree diagram visualization of the A11YRevGuide, representing the
hierarchical structure of the BBC Mobile Accessibility Guidelines

The tree diagram visualization was implemented based on the tasks defined in the
Visual Information-Seeking Mantra [Shneiderman 1996]. After interacting with the root
node, the “overview first” task is reflected in the initial level of the tree, where each topic
is presented along with its associated guidelines, the total number of user reviews, and
their classification as positive or negative.

The “zoom and filter” tasks are supported through interaction with buttons
available on the nodes at the first level. By selecting a topic, the second level of the
tree is revealed, showing the guidelines related to that selection. Each second-level node
displays the name of the guideline, a brief description, a link to its official documentation,
and again, the total number of related user reviews and their classification.

The “details on demand” task is addressed in the third and final level of the tree,
where two to four user reviews nodes are shown for selected guideline. Each of these
nodes is represented by a card containing: the name of the application, the date of the
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review, the category of the app (as defined by the Play Storeﬁ), package name, the rating
of the stars, the classification of the review (i.e., positive or negative), and the review text
itself. Furthermore, each cards displays the topics and guidelines identified in the review,
as well as the associated disability/condition and resource recommendations. Finally, a
button at the end of this level allows users to access the remaining assessments related
to the selected guideline, presented in an alternative visualization, card list, and tabular
visualization.

4.2. Card-list and tabular visualization: Interactive Exploration

After selecting a topic and guideline in the tree diagram visualization, the tool opens a
second visualization that supports interactive exploration of the corresponding reviews.
In this interface, a control panel allows to (i) switch between a card-list visualization
and a tabular visualization, (ii) change the current topic and guideline, (iii) return to
the tree-diagram view, and (iv) download the underlying data set in XLSX format. The
visualization is refreshed automatically whenever a filter is modified. Furthermore, the
interface shows the chosen BBC topic and guideline with its description, review count,
plus a documentation link. The reviews below as either a scrollable card grid or a
paginated table.

The card-list layout adopts the same card design used in the tree-diagram
view: each review is encapsulated in a rectangular card that contains its metadata
(i.e., application name, review date, app category, package name, star rating, and
the classification of the review) followed by the review text, the identified topics and
guidelines, and any associated disability/condition and resource recommendations. The
left image in Figure [3illustrates this layout.

ACESSIBILITY USER REVIEWS ACESSIBILITY USER REVIEWS Backtodaebonrd

Figura 3. Card-list and tabular visualizations of the A11YRevGuide, showing user
reviews related to a BBC topic and guideline.

The tabular layout follows the design presented by [[Campos e Zaina 2024]. The
table supports pagination, column sorting in ascending or descending order, and row
expansion to show or hide the full content of each review. The right image in Figure
illustrates this layout.

Shttps://support.google.com/googleplay/android-developer/answer/
9859673, Accessed: June 18, 2025.
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5. Exploring the Accessibility Through the Guide

Digital accessibility is addressed in the guide through a layered process that connects
user feedback from app store reviews to formal accessibility standards. By aligning user-
generated content with specific topics and guidelines from the BBC Mobile Accessibility
Guidelines, A11YRevGuide provides a structured and visual way to explore how users
perceive and report accessibility barriers and enablers. Each review is annotated with
relevant accessibility topics, mapped to specific BBC guidelines, and classified according
to sentiment and possible disability context.

A11YRevGuide is organized by distributing the accessibility guidelines and their
respective user reviews across the 12 topics of the BBC standard, named: Audio
and video, Design, Editorial, Focus, Forms, Images, Links, Notifications, Principles,
Scripts and dynamic content, Structure, and Text equivalents. This section explores
two accessibility examples using the interactive guide. Example 1 features the “Colour
Contrast” guideline, which belongs to the “Design” topic, while Example 2 presents the
“Inclusive Notifications” guideline, part of the “Notifications” topic.

5.1. Example 1: Browsing the Design Topic

The interface allows users to navigate from broader topics, such as Design, to a specific
guideline (e.g., Colour Contrast). Once selected, the user can explore a dataset of
annotated user reviews that provide real examples of how that guideline affects usability.
This structured linkage enables both an empirical understanding of accessibility and a
pedagogical framework for analysis and teaching. Figure 4| illustrates how the guide
presents the relationship between accessibility guidelines and user feedback, using the
Design topic and the Colour Contrast guideline as a representative example.

This first example presents an interactive view of the guide, showcasing the
number of user reviews associated with each BBC accessibility topic and guideline.
The top layer displays broader topics such as Design, Editorial, and Audio and Video,
along with metadata on how many reviews (positive or negative) are linked to each. The
Design topic, which includes twelve guidelines, is particularly prominent, with over 2,700
reviews—of which 2,233 are classified as negative and 449 as positive.

Upon selecting the guideline Colour Contrast, the user accesses a breakdown of
854 reviews, revealing how users have identified issues or praised implementations related
to text and background contrast. For example, one positive review from the Samsung
Internet Browser app highlights that “the high CONTRAST mode is very useful for the
low vision persons.” This demonstrates appreciation for inclusive design that directly
benefits users with low vision.

Conversely, a negative review from the FlipaClip app points to poor
implementation of contrast and brightness features. The reviewer, who possibly
experiences photophobia, mentions discomfort due to lack of a dark mode and bright
Ul elements, which “show I’m still awake and blind me.” This feedback exemplifies how
poor contrast settings can result in severe accessibility barriers.

Figure [ highlights how the guide offers concrete evidence from real users that
can be used to critically examine accessibility implementation. By classifying reviews
and linking them to guidelines, A11YRevGuide enables a grounded and experience-based
understanding of digital inclusion.
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Audio and video Design Editorial Focus
= 5 Guidelines 8 56 Reviews = 12 Guidelines B 2772 Reviews = 3 Guidelines 8 143 Reviews = 7 Guidelines 8 183 Reviews
il 18 Positive & 38 Negative 1le 449 Positive &' 2323 Negative e 15 Positive &1 128 Negative i 32 Positive & 151 Negative
See Guidelines See Guidelines See Guidelines See Guidelines
Colour Contrast [5) Colour and meaning (IS0
The colour of text and background content must have sufficient contrast. Information or meaning must not be conveyed by colour only.
B 854 Reviews 1fe 126 Positive &' 728 Negative B 127 Reviews il 18 Positive &' 109 Negative
See on the BBC website See on the BBC website
Samsung Internet Browser FlipaClip: Cartoon Animation Creator & Art Studio
[E] Sep 13,2018 £ ANDROID_WEAR (@ com.sec.android.app.sbrowser [E) Apr 28,2019 [ ART_AND_DESIGN com.vblast flipaclip
5 4 [ # NEGATIVE )
Topics: Design Topics: Audio & Video, Design
Guidelines: Colour Contrast, Adjustability Guidelines: Volume control, Colour Contrast, Adjustability
Review: Nice but little more improvement in future...the high CONTRAST Review: Great. The only complaint | now have is that the audio percentages
mode very useful for the low vision persons it's really very nice. reset when [ leave the project. Also could there be a night mode? | work at
night a lot and I don't want the white in the app to show I'm still awake and
Disability/Condition: Low Vision blind me.

Resource: Mode, Contrast
Disability/Condition: Possibly Photophobia
Resource: Audio, Mode, White

Figura 4. Interface of the guide illustrating how user reviews are linked to BBC
accessibility guidelines, exemplified by the topic Design and the guideline
Colour Contrast, with one positive and one negative review.

5.2. Example 2: Searching the Notifications Topic

Each topic within the guide, such as Notifications, is broken down into specific guidelines.
When a guideline is selected (e.g., Inclusive Notifications) the interface displays user
reviews filtered by relevance and associated accessibility concerns. These reviews are
annotated with the reported disability or condition and the digital resource referenced,
providing structured insight into how accessibility barriers and successes are perceived
by users. Figure [5]illustrates how the guide presents annotated user reviews related to the
guideline Inclusive Notifications, highlighting both a positive and a negative example.

This second example shows the filtered view of the guide focused on the
Notifications topic, specifically the guideline Inclusive Notifications, which states that
notifications must be both visible and audible. Two reviews are displayed, reflecting
contrasting user experiences. The first review is a positive comment on Google
Classroom, where a user with visual impairment commends the app for integrating well
with Android and for offering a notification system that enhances accessibility. This
reinforces the importance of inclusive design in core interaction features.

The second review, associated with TikTok, is negative and highlights a critical
barrier: the lack of a dark mode impedes the user’s ability to interact with notifications.
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ACESSIBILITY USER REVIEWS

Show reviews * BBC Topic * Guide *
Y Filters

v

Show in cards Notifications Inclusive notifications

Notifications — Inclusive notifications (1)

Description: Notifications must be both visible and audible.

Google Classroom

[F] Feb 19,2017 [ EDUCATION com.google.android.apps.classroom

s

Review: Classroom integrates really nicely with Android and runs really
smoothly. | really like the notifications feature and find the app really
accessible as a visually impaired person

Disability/Condition: Visual Impairment
Resource: Notification

TikTok
[F] Nov 10,2021 £ APPLICATION com.zhiliaoapp.musically
3 L SEAEBATIVE

Review: Needs dark mode for all phones I'm half blind and can't see to
interact with my comments or notifications.

Disability/Condition: Partial Blindness
Resource: Notification, Mode, Dark

Figura 5. Interface of the guide displaying user reviews mapped to the guideline
Inclusive Notifications, under the topic Notifications, with one positive and
one negative user experience.

The reviewer, who self-identifies with partial blindness, notes difficulty in accessing
content due to poor visual contrast, suggesting a failure to meet inclusive notification
standards. Together, these examples illustrate how the guide surfaces experiential
data that is often absent from formal audits. By organizing user-generated content
within a standards-based standard, A11YRevGuide provides a meaningful foundation for
reflection, education, and accessibility-oriented design practices.

6. Applying the Guide in Practice

This section presents how the guide can be meaningfully applied in both academic and
professional contexts. We highlight its potential to support accessibility education and
enhance inclusive practices in mobile app development. Additionally, we present two
Hypothetical use cases illustrating potential application scenarios.
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6.1. The Guide in Academia: Empowering HCI Education

The A11YRevGuide was designed as a support tool for pedagogical resource capable of
enhancing how accessibility is taught and understood in academic environments. Table 2]
outlines a pedagogical activity designed for Human-Computer Interaction courses with
digital accessibility modules.

Tabela 2. Proposed Exercise for Tool Evaluation in academic context.

Practical Exercise on Accessibility for HCI Courses

A hands-on activity using the guide to teach accessibility principles.

1. Access the Tool:
Use [Tool Name Hidden for Blind Review] to explore user reviews mapped to BBC
Mobile Accessibility Guidelines.

2. Select a Topic:
Choose one of the accessibility topics (e.g., Design) and subsequent guidelines (e.g.,
Colour Contrast, Consistency) .

3. Analyze User Reviews:

Review at least 5 user comments within the selected topic and guideline and answer the
following:

a) What common accessibility barriers are reported?

b) Are there any recurring usability patterns or positive examples?

c) How do these findings align with the corresponding guideline?

4. Propose a Redesign:

Based on the issues identified, propose at least one interface or interaction improvement
to address the barriers reported. Use a Ul prototyping tool (e.g., Figma) to implement
the corresponding accessibility guidelines.

5. Reflect Critically:
In a short paragraph, reflect on what this process reveals about the limitations of formal
guidelines when compared to real user experiences.

The following items specifies the parameters of the practical exercise, including
the associated learning objectives, expected student deliverables, measurable learning
outcomes, and criteria for assessing the tool’s effectiveness.

* Objective: This activity aims to help students critically examine accessibility
issues in mobile apps by analyzing real user feedback and linking it to established
accessibility guidelines using A11YRevGuide.

* Deliverables: Students will submit a brief report or presentation summarizing an
accessibility topic, key user reviews, proposed interface improvements, and a short
critical reflection.
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* Learning Outcome: Students will apply accessibility principles to real contexts,
enhance empathy in design decisions, and reflect on how user experiences relate
to formal standards.

* Al1YRevGuide Evaluation: At the end of the activity, participants may complete
a short evaluation form to assess the tool’s usability and its effectiveness in
supporting accessibility education.

Through the mapping of end-users feedback to accessibility guidelines,
A11YRevGuide enables students, instructors, and researchers to reflect on accessibility
from a empathetic, critical, experiential, and user-centered perspective. Its potential
applications span from classroom activities to advanced research training, providing a
versatile and interdisciplinary resource for computing education:

» Teaching Accessibility Through User Feedback: Instructors can integrate
A11YRevGuide into HCI, UX, or Accessibility courses to demonstrate how users
experience accessibility in practice. This contextualizes abstract guidelines and
enriches classroom discussions with authentic cases.

» Assignments and Practical Exercises: Students can be tasked with analyzing user
reviews linked to specific guidelines, identifying barriers and proposing design
solutions. This strengthens applied skills in inclusive design and critical thinking.

* Capstone and Group Projects: AllYRevGuide can support semester-long
projects where student teams redesign parts of existing apps based on user-
reported accessibility issues. It helps bridge theoretical content and real-world
problem solving.

* Research Training and Qualitative Analysis: Graduate students can use
A11YRevGuide to learn about thematic coding, data interpretation, and guideline
mapping as part of research methodology courses.

» Workshops and Continuing Education: A11YRevGuide can be used in academic
extension programs and professional development workshops to promote
accessibility literacy and ethical digital design.

6.2. The Guide in Industry: Enhancing Mobile App Development

The Al1YRevGuide has direct applicability in industry settings, especially for
mobile development teams seeking to improve accessibility practices in user-centered
ways. Table [3] presents a simulated industry training scenario for improving product
accessibility, detailing exercise specifications, goals, expected outputs, and tool
evaluation.

The following items specify the parameters of the practical exercise, including the
associated learning objective and expected professional I'T deliverables. They also outline
the measurable learning outcomes and the criteria for assessing the tool’s effectiveness.

* Objective: A practical activity using the guide to support developers, designers,
and QA professionals in identifying real-world accessibility issues by analyzing
user reviews and mapping them to formal accessibility guidelines using the guide.

* Deliverables: A short summary (written or verbal) describing the barrier
identified, its impact on the user, and one concrete action point for your team.
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Tabela 3. Proposed Exercise for Tool Evaluation in Industry Context.

Identifying Accessibility Gaps Through User Feedback

A pratical activity that uses the guide to enhance the application of accessibility
principles in project development.

1. Select a BBC Accessibility Guideline relevant to your product (e.g., Alternatives for
non-text content, Color Contrast, Choice).

2. Use the guide to explore user reviews associated with that guideline.
3. Choose at least 3 reviews that report issues or successes.

4. Answer these prompts (individually or in small groups):

a) What specific barrier is being described?

b) Is this barrier already addressed in your current product?
¢) What change would you suggest to mitigate the issue?

» Learning QOutcome: Professionals will strengthen their ability to interpret
accessibility feedback from real users and integrate it into inclusive product
development.

* AI1YRevGuide Evaluation: To evaluate the tool in professional settings,
participants may be invited to complete a brief feedback form after using it in real
or simulated design and development scenarios.

The structured alignment of end-users feedback with formal accessibility
guidelines enables a range of professional applications:

* Accessibility Audits Augmented by User Perspective: Development teams can use
A11YRevGuide to identify frequently reported accessibility issues from actual
app users. This complements traditional audit checklists by adding a layer of
user-reported evidence, helping prioritize real-world barriers.

» Design Feedback Loops: During early design stages or sprint retrospectives, teams
can consult mapped user reviews to understand which accessibility guidelines
are most often violated or praised by users. This supports proactive design
adjustments before formal testing.

* Training and Onboarding in Accessibility: The guide can be integrated into
onboarding materials or internal workshops to train developers and designers
in inclusive practices. By presenting accessibility through the lens of user
experience, it helps demystify abstract standards.

» Benchmarking Competitor Apps: Product teams can analyze how users comment
on accessibility in similar or competing apps, using the guide to extract structured
feedback that informs differentiation strategies or improvements.
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» Continuous Improvement in Agile Environments: In agile workflows,
Al11YRevGuide can serve as a living reference that teams consult between
releases to review real-world user input and monitor how accessibility evolves
over time.

Building on these academic and industry use cases, it is also important to consider
the broader conceptual positioning of the guide. Additionally, the methodological
implications of its user-centered approach should be examined.

7. Discussion and Reflections

A11YRevGuide introduces a distinct approach to accessibility education and analysis
by aligning formal guidelines with authentic user experiences. While existing resources
such as the Accessibility Toolkit aim to simplify WCAG standard [Valerio 2019],
and platforms like Ramplifica support the dissemination of accessibility requirements
[Nunes 2025], this work differentiates itself by organizing user feedback into an
interactive, exploratory environment. The approach moves beyond technical compliance,
emphasizing how accessibility barriers are actually encountered in everyday mobile
interactions.

Translating abstract guidelines into concrete examples reveals patterns that
are often overlooked. For example, the analysis highlights how recurrent issues
such as insufficient color contrast or the absence of dark mode functionality can
significantly affect users with visual impairments. While this user-centered strategy
enriches accessibility understanding, it also introduces limitations that require careful
consideration.

Although app store reviews provide helpful knowledge, they do not fully represent
the diversity of disability experiences. In particular, perspectives from users with
cognitive or motor impairments appear less frequently than experiences from users with
visual impairments. Furthermore, while the manual categorization process employed in
this work supports methodological rigor, it also demands significant time and expertise.
Future work could explore the integration of automated classification techniques to
support scalability.

From an implementation perspective, promoting adoption of Al1YRevGuide
within professional development workflows may face challenges, especially in agile
environments where accessibility is not consistently prioritized. This emphasizes the
importance of organizational support and policy-level incentives to embed inclusive
design practices across the development lifecycle.

The tool’s primary strength lies in its dual applicability. In educational settings,
it facilitates the teaching of accessibility through tangible, user-centered narratives. In
professional contexts, it offers actionable insights drawn from real-world feedback,
complementing existing evaluation standards and encouraging empathetic, evidence-
based design. Looking forward, enhancing A11YRevGuide through participatory design
practices and incorporating a broader range of user experiences may further strengthen its
capacity to support inclusive digital environments. Such developments would reinforce
its role as both a pedagogical asset and a catalyst for reflective accessibility practices in
software development.
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8. Limitations and Future Work

Developing a tool requires understanding both its potential and limitations, which can be
addressed and improved in future work. We discuss these aspects across four dimensions:
Coverage of Disabilities, Data Source Constraints, Diversity of Accessibility Standards
and Guidelines, and Validation Scope.

* Disability Coverage: The current version primarily addresses accessibility issues
related to visual impairments and eye conditions. This focus may overlook
barriers experienced by users with motor, cognitive, or hearing disabilities.
Future iterations will extend the analysis to encompass a broader range of user
experiences involving diverse accessibility needs.

» Data Source Scope: At present, A11YRevGuide relies exclusively on user reviews
from the Google Play Store. This single-platform approach may limit the diversity
of feedback captured. Planned developments include expanding A11YRevGuide
to incorporate reviews from other ecosystems, such as the Apple App Store,
in order to provide a more comprehensive view of accessibility challenges and
solutions across platforms.

* Accessibility Standards and Guidelines: The guide currently uses the BBC Mobile
Accessibility Guidelines as its primary reference standard. While this provides
a strong foundation, future versions will integrate additional standards such as
WCAG and ABNT NBR 17060, increasing the tool’s relevance across educational
and regulatory contexts.

» Validation and Empirical Testing: Although A11YRevGuide successfully maps
user feedback to formal guidelines, it has not yet undergone empirical validation
with educators or developers. Future research will include user studies (Table 2]
and Table 3 to evaluate the tool’s effectiveness in teaching contexts and software
development workflows.

These limitations underscore the evolving nature of accessibility research and
tool design. While the current version provides a novel intersection of user feedback
and formal standards, future work will focus on expanding its applicability, refining its
validation, and incorporating more diverse perspectives to strengthen its educational and
professional impact.

9. Concluding Remarks

This paper introduced A11YRevGuide, an interactive guide that connects user reviews
with mobile accessibility standards to support both education and inclusive design
practices. By linking experiential feedback with formal guidelines, the guide offers a
user-centered perspective on digital accessibility that complements normative approaches.

A11YRevGuide contributes to Human-Computer Interaction by proposing a
methodological integration of empirical data, information visualization, and accessibility
research. It responds to the Grand Challenge GC1 by offering a pedagogical and
analytical model grounded in real-world user experiences, fostering critical engagement
and reflection among students and practitioners.

Future developments include empirical evaluation with target audiences,
expansion to additional platforms and disabilities, and alignment with broader standards
such as WCAG and ABNT NBR 17060. These efforts aim to increase the tool’s relevance
and support more inclusive and evidence-based accessibility practices.
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