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Abstract
Web users vary widely in characteristics such as age, education
level, technological proficiency, and, critically, ability. Disabilities -
whether sensory (e.g., vision or hearing), motor (e.g., limited hand
mobility), or cognitive (e.g., learning difficulties) - affect a significant
portion of the population and can hinder equitable access to online
content. Designing with accessibility and inclusiveness in mind is
essential to ensuring equal access for all users. One key requirement
for web accessibility is the use of meaningful alternative text (alt-
text) for images.

This paper presents a tool for automatic recognition, author-
ing, and enhancement of image alt-text, developed in alignment
with established accessibility guidelines. The tool design was in-
formed by a review on web accessibility and alt-text practices, with
particular attention to common challenges and the critical role of
alt-text in inclusive web design. Existing tools were also examined
to identify gaps and inform improvements. Building on this foun-
dation, the Alt-Text Authoring Tool was developed and evaluated
against similar tools, demonstrating enhanced functionality. The
tool was evaluated by ICT professionals in Greece and Cyprus with
respect to its usefulness, usability, educational value, and potential
for adoption.
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1 Introduction
Technology has been evolving rapidly for some time now. Across
sectors, digital platforms have transformed how we connect, learn,
and conduct business [1]. However, for the disabled, various bar-
riers persist in accessing and using online resources [2]. As the
world’s dependence on digital technologies continues to grow, en-
suring inclusive design and accessibility is crucial, as that would
enable more people to fully participate in an increasingly connected
world.

To accommodate the disabled, websites must incorporate several
key technologies to ensure compatibility with Assistive Technolo-
gies (AT), i.e. software and hardware used to improve interaction
with the web. In aligning with Web Content Accessibility Guide-
lines (WCAG), implementations such as proper semantic HTML
structure with appropriate heading levels, keyboard accessibility,
text alternatives for images, captions for multimedia, and respon-
sive designs supporting screen magnification, compatibility with
specialized AT like screen readers and refreshable braille displays,
support diverse AT needs and demonstrate commitment to digital
inclusion [3].

Despite the above, web designers and developers frequently
overlook or neglect these technologies when creating websites
and digital tools [4]. Accessibility failures like missing alt-text for
images, poorly structured content lacking proper headings and
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landmarks, interactive elements like links or tabs that cannot be
operated via keyboard and low-contrast text and inaccessible forms
without clear labels or error indications, marginalize users with
disabilities. Such barriers motivated the development of the Alt-
Text authoring tool, which addresses the critical need for automated
assistance in generating meaningful image descriptions, one of the
most frequently overlooked accessibility requirements [5].

Alt-text is a textual description assigned to images on websites
and digital documents, read aloud by screen readers when users
are visually impaired [6]. It can benefit users with cognitive disabil-
ities who process text better than images but also those with slow
internet connections where images fail to load [7], hence extending
inclusivity outside the disability spectrum. Effective alt-text fea-
tures include conciseness (<125 characters), contextual relevance
that not only describes visible elements but also conveys an image’s
purpose, appropriate detail levels based on image complexity, as
well as omission for decorative images [8]. Overall, alt-text enables
equitable information access across diverse user needs and techno-
logical contexts and as such, should be a mainstay feature of web
design.

Despite its advantages and opportunities for equitable accessibil-
ity, alt-text is not a universal feature of web design. Recent studies,
both generic [e.g. 9] and sector-specific [e.g. 10], have confirmed
an alarming prevalence of missing alt-text across the web, with
numbers of missing or inadequate alt-text often exceeding 60%,
significantly limiting access for users with disabilities.

The aim of this paper is to present a tool for the automatic recog-
nition, authoring, and enhancement of image alt-text in accordance
with accessibility guidelines. The tool is intended to assist web
designers and developers in writing effective alt-text, while also
raising awareness about digital inclusion and accessibility. It is
important to clarify that this work does not propose a novel pre-
diction algorithm and therefore does not focus on the underlying
predictive mechanisms. Instead, the tool is designed primarily as
an educational resource to help developers understand how to prop-
erly create and annotate alternative text. To support this goal, we
selected a prediction model that best aligned with the following
criteria: freely available; seamlessly integrable with our platform;
open-source and extendable for future research. This practical
choice prioritizes usability and accessibility in educational con-
texts, while still allowing room for future enhancements or deeper
exploration of predictive performance. This paper is structured
as follows: a discussion on accessibility and alt-text is followed
by a review of existing tools, used as a springboard for designing
and developing our tool. Section 2 discusses Background and Re-
lated Work. Section 3 presents the Methodology while Section 4
presents the tool. Section 5 presents the results of the evaluation.
Conclusions and Future Work are presented in Section 6.

2 BACKGROUND AND LITERATURE REVIEW
2.1 Accessibility
Web accessibility encompasses the inclusive practices that ensure
digital content can be accessed equitably by all users [11]. Key
features include perceivability (multiple formats used to present
information), operability (various methods to navigate interface

components), understandability (comprehensible content and op-
eration), and robustness (compatibility with current and future
technologies) (POUR) [12]. Practical examples include alt-text for
images, captions for multimedia content, keyboard navigation ca-
pabilities, sufficient color contrast, and responsive designs that
accommodate text enlargement without loss of functionality, all
working in tandem to ensure equitable web access for users with
visual, auditory, motor, or cognitive impairments.

The importance of accessibility in web design extends beyond
compliance with legal standards to encompass fundamental princi-
ples of social equity and business advantage [13]. Accessible web-
sites reach broader audiences, including an approximate 1.3 billion
people globally living with disabilities [14], while simultaneously
improving usability for all. Accessible designs lead to significant
business benefits (e.g. enhanced brand reputation, improved search
engine optimization, increased market reach) [15]. Also, accessi-
bility improvements like voice interfaces and customizable text
sizes have been found to correlate with overall user experience
enhancements, as features initially designed for disabled users can
end up as standard UX enhancements, benefitting all users (the
curb-cut effect) [16].

The main framework for web accessibility implementation is
WCAG [17], grouping requirements across three conformance lev-
els (A, AA, AAA) of increasing stringency. Most organizations are
required by law to meet at least AA standards. These guidelines
are structured around the POUR principles. Also, country-specific
regulations (e.g. the European Accessibility Act) legally mandate
accessibility compliance for many organizations [18]. These frame-
works provide comprehensive technical specifications while re-
maining technology-agnostic to accommodate the evolving digital
landscapes.

2.2 Alt-Text Practices and Challenges
Literature on alt-text practices reveals evolving methodologies but
also persistent implementation challenges. [6] found that effective
alt-text must balance brevity with sufficient contextual detail to con-
vey equivalent information to visual content. Building on this, [7]
developed a framework for measuring alt-text quality through mul-
tiple dimensions (e.g. conciseness and completeness), concluding
that user needs can vary considerably.

Implementation practices across different digital environments
have also been widely examined. [19] found that only a third of
over 100,000 web images contained alt-text, while expressing qual-
ity concerns even when this was used. Unique challenges are also
identified in the use of alt-text on social media platforms. Platforms
such as X, Facebook, and Instagram all struggled with complex im-
agery and cultural context. In education, research findings suggest
that the disabled find themselves at a real disadvantage. [20] identi-
fied variations in alt-text implementation and quality (e.g. alt-text
missing or inappropriate for academic contexts), and significant
gaps in usage across platforms, especially for complex visual con-
tent, while the pedagogical appropriateness of descriptions is seen
as problematic, particularly for Science, Technology, Engineering
and Mathematics (STEM) materials [21]. Finally, [22] explored fac-
ulty knowledge of alt-text practices. Awareness of accessibility was
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high (87%); practical implementation skills however were limited
(26%).

The above suggests the need for improvement. Innovations
in alt-text authoring tools have led to elevated implementation
rates. Alt-Suggest, an AI-assisted tool, improved authoring effi-
ciency by 72% [23]. ALT-Writer, a context-aware hybrid human-AI
framework, improved alt-text relevance scores by 31% compared to
standard image-only AI generation while rates increased by 47%
when it was integrated into a content management system (CMS)
[24]. EdALT, a domain-specific tool [25], was designed specifically
for educational imagery with pedagogical context awareness. Ped-
agogical relevance of descriptions was improved by 47% compared
to general-purpose alt-text generators, while educators using the
tool reported an increase in implementation rates from 41% to 86%
for course materials. Students with visual impairments also re-
ported significantly higher comprehension of complex educational
concepts.

Despite such improvements, researchers caution that automated
solutions often miss nuanced cultural contexts or fail to identify the
pedagogical purpose of images in educational settings, suggesting
the continued need for human oversight in the alt-text creation
process. The need was emphasized to consider cultural contexts
and educational goals that machines might overlook [26], while
the importance of human-generated alt-text that considers both
context and pedagogical intent was also stressed [27]. Finally,

the significant role of human interpretation in providing context-
sensitive and pedagogically relevant descriptions was outlined in
[28].

Several persistent challenges are identified in alt-text implemen-
tation. These have been grouped into technical, organizational,
and awareness-related barriers [5]. Technical challenges include
CMS with inadequate alt-text support and difficulty in describing
complex visual information (e.g., data visualizations). Organiza-
tional barriers include insufficient training, unclear responsibility
allocation, and inadequate quality assurance processes. Finally,
despite increasing general awareness of accessibility, many web
developers still consider alt-text a low-priority feature.

Despite these challenges, alt-text’s role in inclusive design is crit-
ical. Studies show that properly implemented alt-text significantly
improves not only task completion rates but also screen reader
satisfaction rates [10]. Alt-text quality directly impacts informa-
tion equity [29]. Research also supports the idea that accessibility
improvements benefit not only the disabled but all users regardless
of their physical condition [12]. As digital environments become
increasingly visual, it has been argued that robust alt-text practices
will become even more critical for ensuring equitable information
access across diverse user populations [30]. The above showcases
how alt-text should be regarded not simply as a technical require-
ment, but a foundational component for ensuring equitable access
to web content for all users.

Table 1: Existing Online Alt-Text Tools

Features Image Alt Tag
Checker

Image & Link
Analyzer

Image Alt Test Alt tags checker Wave web
accessibility
Evaluation Tool

Free p

(3 times a day max)

p p p

Online p p p p p

Information about
the tool

p p p p

Information about
alt-text

p

Tutorial Video p p

Checking for
Alt-Text

p p p p p

Check for the entire
page

p p p

Showing images
with alt-text

p p

Showing images
without alt-text

p

Link of images
without alt-text

p p p p

Link of images with
alt-text

p p

Access to the image
link

p p

Showing all the
image tag
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2.3 Comparison of Related Alt-Text Tools
What follows in Table 1 is a comprehensive comparison of various
web-based alt-text generation and management tools. The initial
selection of tools for comparison was based on their appearance in
a Google search using a query. The tools were chosen according
to their ranking in the search results, under the assumption that
higher-ranked entries are more visible and likely to be accessed
by typical users. This approach reflects real-world behavior where
users tend to focus on the first page of search results [31]. The first 5
unique and relevant tools were selected for further analysis. At the
time of development, AI was not as mature as it is today. Therefore,
the analysis specifically focused on web-based tools, which also
offered more transparent functionality and predictable behavior,
which was important for our evaluation criteria. In section 4.3, we
extend the comparison of the tools based on the features in Table 1
by including our proposed tool.

Several conclusions were drawn, contributing to designing and
developing the Alt-Text Authoring Tool. To begin with, free tools
allow for more equitable access. It is also important that the tool is
used directly from the web so that users do not have to download
and/or install software. This also renders such tools more readily
accessible, especially for the disabled. Moreover, it is vital that end-
users know exactly what a tool does to determine whether it meets
their needs. Additionally, providing specific information about
alt-text helps end-users to make more informed decisions about
their choices. Regarding tutorial videos, these make it easier for
end-users to use a tool. Checking the entire page for accessibility is
a useful feature but does not always interest end-users, so it could
be optional. In terms of displaying images that have alt-text, the
first thing end-users want to view is the status of the images, i.e.
with or with no alt-text. It is thus important and useful to also
display images with alt-text and even more important to display
images without it. Displaying these images rather than images
with alt-text is more valuable, since those are the ones that need
corrections to enhance the accessibility of the images to end-users.
With regards to the link to images without alt-text feature, end-
users need this to view the image and change its alt-text to correct
it, while the link to images without alt-text feature is even more
useful for end-users. Lastly, providing access to the image link that
directs the image makes the tool more user friendly.

3 METHODOLOGY
From a technical standpoint, the development of the tool was guided
by the waterfall model, a structured software engineering method-
ology characterized by a linear sequence of phases. This approach
comprised four key stages: definition of system requirements, sys-
tem design, implementation, and system evaluation.

As part of the evaluation phase, a user satisfaction questionnaire
was distributed to web designers and developers following tool
interaction. The aimwas to gather insights from the target audience
regarding accessibility, alt-text, and their overall impressions of the
tool.

A total of 52 participants took part in the study, the majority of
whom were male (71.1%), aged between 20-29 years (84.6%), and
had between 0-3 years of professional experience in the ICT sector
(76.9%). Most participants held at least a bachelor’s in computer

science, with a significant number having pursued postgraduate
studies (master’s or PhD), together accounting for most participants
(94.2%). None were unemployed, indicating that all were actively
engaged in the ICT sector at the time of the evaluation. Please note
that indicating ”0-3 years of experience” refers specifically to a lack
of extensive practical, hands-on experience in the field. However,
for the purposes of this evaluation, the theoretical and academic
background acquired through a university-level ICT degree was
considered sufficient.

Following the Demographics section, the user satisfaction ques-
tionnaire is divided into three additional sections: one focusing on
accessibility, aiming to assess participants’ knowledge and aware-
ness of accessibility principles (8 items); another on image alt-text,
exploring participants’ understanding of this key feature, which
underpins the functionality of the developed tool (7 items); and a
third on the Alt-Text Authoring Tool, examining aspects such as
usability, effectiveness, learnability, and overall user experience (22
items). Finally, participants were given the opportunity to provide
qualitative feedback through open-ended comments.

Descriptive statistics were used to efficiently summarize and
interpret survey data. Most items employed 3- and 5-point Likert
scales to capture participants’ opinions. The estimated average
time to complete the user satisfaction questionnaire was around 30
minutes, striking a balance between participant convenience and
the collection of sufficiently detailed information for meaningful
analysis.

4 ALT-TEXT AUTHORING TOOL
This section provides an overview of the Alt-Text Authoring Tool,
detailing its system architecture, functionality, and key features. It
aims to offer users a comprehensive understanding of how the tool
assists in authoring and enhancing alt-text for images, ensuring
improved accessibility across web content.

4.1 Architecture
The end user inputs the URL of the page to be analyzed by the tool.
The provided link is processed, and the results are presented in two
distinct categories. The first category displays images that contain
alt-text, which can be enhanced using the tool, while the second
category identifies images lacking alt-text, which can be authored
directly through the tool. The outcomes of these edits are then
presented to the end-user. All available functionality and options
are clearly presented within the tool for the user’s reference.

4.2 Processes
The tool is comprised of three distinct processes. Process 1: Pars-
ing the Provided Website URL (managed by the URL Processing
Module in Figure 1) represents the first step in the end-user’s inter-
action with the tool. It involves entering the URL of the page to be
analyzed into the designated input field on the tool homepage and
clicking the ”Check” button. Once initiated, the tool retrieves the
website’s source code and processes it to identify and collect all im-
ages, along with their corresponding alt-texts. This is accomplished
by searching for the <img> HTML tags and the alt=”” attribute
within these tags. Through this process, two sets of results are
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Figure 1: : System Architecture

Figure 2: Results displayed after the parsing process

generated: (1) images that include alt-text, and (2) images that lack
alt-text.

Process 2: Presentation of Parsing Results (handled by the
User Interface in Figure 1) displays the results of the parsing pro-
cess to the user in the form of two tables (see Figure 2). For each
image, the following information is presented: a hyperlink to the
image file, a thumbnail preview of the image, the associated alt-text
(or “missing” if none is provided), and a button that allows the
user to either improve the existing alt-text or author new alt-text,
corresponding to the first and second sets of images, respectively.

In Process 3: Workflow for Authoring or Enhancing Alt-
Text the user is prompted to select an image - either to author
alt-text for images where it is missing, or to enhance existing alt-
text where improvement is needed. The user is asked to perform
five steps related to writing or improving the alt-text of the selected
image, as follows:

Step 1: Determine if the Image is Decorative (managed by the
Alt-text Authoring Module in Figure 1). Users are asked whether
the image is decorative. If the answer is yes, the alt-text should be
left empty, and no further action is required. If the answer is no,
users proceed to Step 2.

Step 2: Image Prediction. At this stage, users may choose to
utilize the alt-text prediction algorithm or proceed directly to the
next step. If the prediction algorithm is selected, the tool generates
a visual output like the one shown in Figure 3. In the visualiza-
tion, prediction probabilities are represented as colored bars - red
indicating the highest probability and blue indicating the lowest.

Figure 3: Output of Step 2 - image prediction results

The probability values range from 0 to 1. In the example illustrated
in Figure 3, the image is predicted to most likely depict a golden
retriever with a probability of 0.709, followed by Chesapeake Bay
retriever at 0.077, and Vizsla (Hungarian pointer) at 0.063. Once
the prediction is reviewed, the user clicks the ”Continue to Step 3”
button to proceed. Regarding the results, it should be stressed that
the prediction algorithm used in this study demonstrated higher
accuracy when processing images with a small number of objects.
However, its performance declined in more complex or densely
populated images. It is important to note that this work does not
introduce a novel prediction algorithm. Instead, the primary aim
of the tool is educational—designed to help developers learn how
to effectively create and annotate alt-text in line with accessibility
guidelines, and to better assess the accuracy and appropriateness
of alt-text generated by more advanced AI tools.

In Step 3: Categorization of Image Type and Alt-Text Guid-
ance, the user is prompted to classify the selected image through a
structured sequence of categorical questions. For each image type
presented, an affirmative response triggers the provision of specific
guidelines on how to compose an appropriate alt-text tailored to
that category. If the response is negative, the system advances to
the subsequent question. Should the user respond negatively to
all prompts, they are guided to proceed to the next phase of the
alt-text authoring workflow.

In Step 4: Guidelines for Correct Alt-Text the user is prompted
to review the established rules and best practices for composing
accurate alt-text. This ensures they are equipped with the necessary
knowledge to write appropriate alt-text in the subsequent step.

It is in Step 5: Composing the Alt-Text that the user writes the
alt-text for the selected image, applying the guidelines outlined in
Step 4. Steps 1, 2, and 3 are managed by the Alt-text Authoring
Module (see Figure 1).

4.3 Alt-Text Authoring Tool Benchmark
Table 2 builds on the comparison presented in Table 1 by providing
an overview of the Alt-Text Authoring Tool’s capabilities, evaluated
against the features identified through the literature review. The
source code underlying the tool developed in this study is available
upon request for research and academic purposes. Interested re-
searchers or practitioners may contact the corresponding author
to obtain access. Sharing is subject to appropriate use and attri-
bution guidelines, and intended to support further development,
replication, or evaluation of the tool in related work.
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Table 2: Alt-Text Authoring Tool Capabilities

Features
Features included in Table 1 p

Displaying all image tags Alt attribute only
Information on web accessibility p

Information on comparable tools p

Alt-text authoring rules, recommendations and examples p

Instructions for identifying the alt attribute within the code p

Authoring alt-text p

Enhancement of existing alt-text p

Steps for proper alt-text authoring and enhancement p

Guidance on identifying decorative images p

Image Prediction: Provides information about image prediction and
enables the prediction of content for user-selected images

p

Questions pertaining to specific image types p

User’s ability to author alt-text for the selected image and view the
final alt-text to be inserted into the code

p

Integration of an accessibility plugin on the page p

5 RESULTS AND DISCUSSION
Following the implementation of the tool, an evaluation was carried
out through a user satisfaction questionnaire (see Section 3). This
was distributed to web designers and developers, who completed
it after using the tool. The aim was to gather feedback from the
target group on key aspects such as accessibility, alt-text gener-
ation, and the overall effectiveness of the tool. In the following
section, we present selected quantitative findings and illustrative
open-ended comments from items within the Alt-Text Authoring
Tool section of the questionnaire. This part of the evaluation offers
insights into how the tool was received by participants, specifically
in terms of its usability, effectiveness, learnability, and overall user
experience. While the questionnaire also assessed participants’
prior knowledge of accessibility principles and alt-text in the pre-
ceding sections, these results are not discussed in detail here due
to space constraints. However, they provide important contextual
background for interpreting participants’ experiences with the tool.

5.1 Quantitative Evaluation Results
Results for the question “How useful was the tool for generating
image alt-text?” are presented in Figure 4. In the corresponding
chart, (1) represents ”not useful at all,” while (5) corresponds to
”extremely useful.” Among the participants, 1 (1.9%) rated the tool
as “Slightly useful,” 6 (11.5%) as “Neither useful nor very useful,”
20 (38.5%) as “Very useful,” and 25 (48.1%) as “Extremely useful.”
Most participants - 45 out of 52 (86.6%) - evaluated the tool as
either very or extremely useful. This is noteworthy given that most
participants reported never having previously added alt-text to an
image. Findings suggest that the tool is highly effective in assisting
users with the generation of alternative text. Its primary objective
- to provide support and guidance in the creation of descriptive
image alt-text - appears to be largely achieved.

The next question concerned the image prediction tool: “In Step
2, during the creation of the image alt-text, did you prefer to use

Figure 4: Participant responses to the question: “How useful
was the tool for generating image alt-text?”

the image prediction tool, or did you skip it and proceed directly to
the next step?” The results are presented in Figure 5. Among the
participants, 5 (9.6%) stated, “I never used the image prediction tool;
I proceeded directly to the next step,” 13 (25%) reported, “I used the
prediction tool for some images, but most of the time I did not,”
21 (40.4%) indicated, “I used the prediction tool for most images,
but there were some for which I did not,” and 13 (25%) responded,
“I always used the image prediction tool.” The image prediction
tool was integrated into our platform to assist users in identifying
the content of an image, thereby enabling them to compose more
accurate alt-text. This feature was not essential for the tool’s core
functionality but was added to offer users a capability that was not
typically available in pre-existing solutions. The data suggest that
this addition was indeed utilized by 91.4% of participants. Those
who used it rarely or not at all may have worked with images
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Figure 5: Participant responses to the question: “In Step 2,
during the creation of the image alt-text, did you prefer to
use the image prediction tool, or did you skip it and proceed
directly to the next step?”

whose content was already clear, or they may have found the tool
predictions to be insufficiently accurate.

The next question was: “Did you use the tool to improve existing
image alt-texts?” Results are presented in Figure 6. 8 participants
(15.4%) answered “Never,” 14 (26.9%) “In very few cases,” 25 (48.1%)
“In most cases,” and 5 (9.6%) “For all images with existing image
alt-texts.” Excluding the ones who reported never using the tool,
the remaining 44 participants (84.6%) used it to improve at least
one alt-text on their page. This indicates that the tool was generally
perceived as helpful, potentially offering users new insights that
enabled them to enhance existing alt-text descriptions.

Figure 6: Participant responses to the question: “Did you use
the tool to improve existing image alt-texts?”

The next question - and perhaps one of the most important in
the Alt-Text Authoring Tool section - was: “Will you use the tool
for your websites?” Results are presented in Figure 7. Of the par-
ticipants, 26 (50%) answered “Yes,” 25 (48.1%) responded “Maybe,”
and only 1 (1.9%) answered “No.” Considering the responses from
previous sections - where some participants indicated they were
unfamiliar with alt-text, had no experience with it, had never added
alt-text, or routinely left it blank - results here are particularly en-
couraging. Only one participant explicitly ruled out using the tool.
The primary objective of the tool is to support users in generating or
refining image alternative text (alt-text) through a user-friendly and
accessible interface. The finding that 50% of participants reported

they would definitively use the tool, combined with an additional
48.1% expressing potential interest, indicates a high level of accep-
tance and perceived utility. Given that prior responses revealed
limited familiarity and engagement with alt-text practices among
participants, the expressed intention to adopt the tool suggests a
meaningful potential impact. Specifically, it implies that a consid-
erable number of websites managed by these participants may see
improvements in the quality and presence of alt-text. This is a step
toward enhancing web accessibility for users who rely on assistive
technologies.

Figure 7: Participant responses to the question: “Will you
use the tool for your websites?”

Another question was: “Do you know more about image alt-
text after using the tool?” Results are presented in Figure 8. Of
the participants, 44 (84.6%) answered “Yes,” 3 (5.8%) “No,” and 5
(9.6%) “Maybe.” One of the primary objectives of our tool is to
educate users about image alt-text. Beyond merely facilitating the
improvement or generation of alt-text, the tool aims to deepen
users’ understanding of its purpose and importance - particularly
in fostering empathy toward individuals who rely on alt-text for an
accessible and inclusive user experience. Responses to this question
indicate that this goal is being met to a significant degree.

Figure 8: Participant responses to the question: “Do you
know more about image alt-text after using the tool?”

5.2 Qualitative Evaluation Results
The final section of the questionnaire comprised open-ended com-
ments from participants. Such qualitative feedback is valuable, as
it may highlight observations or suggestions not emanating from
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structured questions. These insights can inform further improve-
ments to the tool and its implementation. The most noteworthy
comments received are presented below:

- P1: ”Well-organised and well-structured. However, more de-
tailed and specific instructions on how the tool works would be
beneficial.”

- P8: “Slightly more understandable instructions needed.”
- P9: ”A more detailed explanation of the steps would be benefi-

cial…might be helpful to include, beneath the main page of the tool,
an example presented in a slide format with images illustrating
each step, or alternatively, a link to such a set of slides.”

- P15: ”For future work: Improvement of the TensorFlow image
recognition.”

- P29: ”Very interesting tool, offering substantial information on
accessibility and the correct creation of image alt-text.”

- P31: ”’Alt Text Rules’ tab should be placed as a standalone tab
rather than within a dropdown menu. For users unfamiliar with
the topic, it is important to be guided by the tool designer in a way
that ensures the rules are easily accessible without requiring extra
effort to locate them. The instructions provided before each step
could be made clearer - ideally offering guidance without being
overly prescriptive. There is also a need for translating the website
into at least one additional language initially, with plans to support
the major European languages. The Accessibility Menu is rich and
comprehensive; however, it would benefit from being displayed
in a larger size, more centrally positioned on the screen, and with
the Ctrl+U shortcut clearly indicated beside it, without requiring
interaction to reveal it. Overall, congratulations to the developer for
the time and effort invested in the tool. I hope a similar effort will
be devoted to promoting its adoption and familiarization among
the wider public.”

- P35: “Could also be translated into Greek for someone who
does not speak English well.”

- P38: “Would be more user-friendly if implemented as a browser
extension that directly accesses the page being browsed, rather than
requiring the user to copy and paste the URL into a separate page.”

Several comments emphasized the usefulness and overall positive
reception of the tool. The feedback concerning instruction clar-
ity was taken into serious consideration. Consequently, following
the completion of the questionnaire, a tutorial video was produced
demonstrating the functionality of the tool, whichwas subsequently
made available on the tool’s website under the “TUTORIAL” sec-
tion. Comments pertaining to the need for page translation and
the suggestion to develop the tool as a browser extension were par-
ticularly insightful and will be considered in future development
phases. Lastly, regarding the enhancement of image prediction ca-
pabilities, although more accurate tools were identified, they were
ultimately unsuitable for our purposes. In most cases, they were
either incompatible with web-based integration, proprietary with
no accessible source code, or prohibitively expensive.

5.3 Key Evaluation Conclusions
The evaluation of the tool yielded several key findings. First, while
many participants reported familiarity with the concepts of digital
accessibility and alt-text, most were unaware of formal accessibil-
ity guidelines. Second, a greater proportion of participants were

unfamiliar with alt-text specifically than with digital accessibility
more broadly. Third, the majority had never correctly implemented
alt-text in an image prior to using the tool. Fourth, most had not
previously engaged with similar accessibility-focused tools. Fifth,
the tool was effective in helping users develop the skills needed
to compose appropriate and accurate alt-text. Sixth, a significant
number of participants found the tool useful and expressed an in-
tention to apply it to their own websites. Finally, the tool also
served as an educational function, enhancing users’ understand-
ing of accessibility and the importance of alt-text in inclusive web
design.

6 CONCLUSION AND LIMITATIONS
A literature review was conducted focusing first on digital accessi-
bility in general and, more specifically, on web content accessibility
guidelines. This review provides insights into best practices for
designing and developing accessible websites. It then shifted focus
to the topic of alt-text, emphasizing its definition, significance, and
role in accessibility. The review also identified established rules for
authoring alt-text, common mistakes made by practitioners, and
how these considerations were implemented in the development
of the Alt-Text Authoring Tool. Furthermore, existing web-based
alt-text tools were analyzed, and their features catalogued, which
helped inform the design and functionality of the proposed tool.
This analysis directly influenced the conceptualization and imple-
mentation of the Alt-Text Authoring Tool.

During the development process, it became clear that while alt-
text is a crucial component of accessible web content, it is often
overlooked by designers and developers. Existing web-based tools
addressing alt-text authoring are generally limited in scope and do
not provide adequate guidance based on established best practices.
In contrast, the Alt-Text Authoring Tool addresses this gap by
educating users on how to compose accurate and effective alt-text.
The tool was shown to be valuable, with a significant percentage
of participants indicating they would incorporate it into their web
development workflows. From a technical standpoint, the tool also
offers extended functionality compared to other existing solutions.

The tool benefits web designers and developers by enhancing
their understanding of both alt-text and broader accessibility princi-
ples. Additionally, accessible websites are increasingly important in
the context of higher education, where users with disabilities tend
to prefer institutions with accessible digital environments. Muse-
ums also benefit from such practices, as screen reader compatibility
improves access to cultural content for individuals with visual im-
pairments. Ultimately, the tool serves users with disabilities by
enabling more meaningful interpretation of web images through
screen readers supported by accurate alt-text.

The study is not without its limitations. The sample of tools
reviewed was relatively small, although it was sufficient to reach
thematic saturation regarding available features. A broader review
could reveal additional insights. Additionally, while other image
predictionmodels were considered, manywere either technically in-
compatible with web integration or required a paid license, limiting
their feasibility for implementation. A more advanced prediction
tool might have improved user experience by reducing the time
needed to generate relevant alt-text. Another key limitation of this
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work is that the evaluation is based primarily on self-reported ques-
tionnaire data, without the inclusion of objective quality metrics or
expert human evaluations. Consequently, the findings may reflect
subjective user perceptions rather than quantifiable performance
outcomes. To address this, future research could incorporate quali-
tative interviews with web developers and designers to gain deeper
insights into tool usability and user needs. Additionally, expert
reviews could provide more rigorous and objective assessments of
the tool’s effectiveness.

Future work includes translating the tool into additional lan-
guages and improving the accuracy of image prediction by integrat-
ing more advanced, compatible models. Another potential develop-
ment is converting the tool into a browser plugin or website add-on.
This would allow users to evaluate and generate alt-text directly on
their websites, eliminating the need to manually input URLs on the
tool platform. Additional features such as machine learning–based
automatic alt-text generation are also being considered. Conduct-
ing a larger-scale usability study would help assess the educational
impact of the tool by comparing how users write alt-text before
and after interacting with it. Finally, it is worth noting that more
recent tools are increasingly used in AI. Our tool could be further
improved with AI by enhancing the accuracy, context sensitivity,
and personalization of alt-text generation.
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