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Introduction

The project’s goal is to investigate and critically evaluate web accessibility, especially in
relation to visually impaired users. A software resource will be developed to improve their
quality of life as well as a website to showcase best practises for web accessibility. Much of
the research will focus on the Web Content Accessibility Guidelines (WCAG) 2.1 [1];
reliable accessibility related papers and assistive technology that helps disabled users browse
the web such as screen readers.

Whilst the research aspect of this project will thoroughly evaluate web accessibility, the
practical side of it will aim to allow disabled users to easily judge whether a website is
properly accessible to them, or not. Essentially, disabled users and in particular those of
visual impairment wouldn’t waste time being confused when trying to understand the
contents of poorly configured websites.

The accessibility checker is not exclusively aimed for use by disabled users. Website
developers would benefit greatly from using it as they could quickly see whether their
website complies with the WCAG 2.1. This project is worth carrying out as it will help boost
not only the quality of life but the productivity of those with poor eyesight.
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Chapter 1 Background to the proposed research

The WCAG is recognized internationally in regards to its web accessibility guidance [2]. It
provides website developers with guidelines to follow; multiple levels of compliance to aim
for [3] and covers a range of disabilities [1].

The WCAG 10 has been around since 1999 [4] and has been updated in 2008 by the release
of the WCAG 2.0 [5]. WCAG 2.1 has since been published in 2018 [1] and has been
officially stated that it “‘does not deprecate or supersede WCAG 2.0” [1], but exists to aide
accessibility further. As of writing, WCAG 2.2 is still yet to be fully approved, although will
supposedly be “published by December 2022” [6]. WCAG 3 is also in the works, although
will not be released for years [7].

As the upcoming guidelines are not fully approved or are drafts, the WCAG 2.1 will be the
main WCAG document and guidelines that are referred to in this study.

Initial research into web accessibility finds that there have been similar studies as this study,
such as: “Web Accessibility Challenges” from the “International Journal of Advanced
Computer Science and Applications” [8]. It boldly claims that “the majority of websites
developed remain inaccessible or semi-accessible” [8]. Similarly, another study claimed that
“more than 95% of Web sites investigated were classified as NA” [9] when referring to a
study of WCAG 2.0’s guidelines being implemented.

This project will use the information from studies like these to highlight the faults of the
WCAG:; how it could be improved; the levels of accessibility compliance [3], why websites
aren’t following its guidelines, what it does well, and more.

Web accessibility checkers already exist such as “Wave and Sitelmprove™ [10]. They are an
automated way for website developers or any user to check a website’s accessibility
performance, rather than doing so manually. They are not to be solely relied on as false
positives can occur, as well as “false negatives” [ 10]. These checkers are being compared in
studies such as: “Comparing Web Accessibility Evaluation Tools and Evaluating the
Accessibility of Webpages: Proposed Frameworks™ [10].

All of the studies mentioned above and more will help form a critical evaluation of web
accessibility; its guidelines; the technology helping developers and end users as well as
challenges visually impaired users face from modern, dynamic websites [11]

Finally, as a web accessibility checker and website will be developed, the studies above and
further research will give valuable insights into what makes a good website and web
accessibility checker.
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Chapter 2 Aims and Objectives for the project

Aim:

To investigate and critically evaluate web accessibility for visually impaired users and
develop a website with best practises and a tool which reviews WCAG compliance.

Objectives:

Research and critically evaluate web accessibility as well as technologies that aide
visually impaired users to use the web.

Design a website demonstrating best practises for accessibility and a tool to
automatically review other websites compliance with WCAG.

To develop a website demonstrating best practices for web accessibility and the
development of a tool to automatically review WCAG compliance.

To test and gather feedback on the developed tool to understand if its design and
implementation could be improved.

Evaluation and conclusion of the research and implementations completed regarding
web accessibility; final thoughts; suggestions and recommendations.

2.1 Expected outcomes/deliverables
When the project comes to an end, the following goals should be achieved:

A website will be developed as a symbol of the best accessibility practises that
websites should use to help aide disabled users.

A web accessibility checker program will be developed — it will compare a website’s
accessibility to the WCAG.

A critical evaluation of web accessibility, including its current state, its challenges,
recommended improvements to WCAG, what WCAG does well and accessibility
tools will be discussed. The report will conclude with recommendations of how the
WCAG could be improved in order to improve web accessibility. The report will
showcase and explain the purposes of the website and web accessibility checker
developed and any data collected.

Data will be collected and analysed, regarding the web accessibility checker and web
accessibility. The data that will be collected is explained further in chapter 3.2.

In order to complete the aim and objectives. each objective will be done step-by-step in
smaller sub-tasks. A project timeline, as seen in chapter 4.1 is also set out, to ensure that the
time management of the project, its aim, objectives and tasks are clear.
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Chapter 3 Project design

As suggested previously, a website will be developed with the best accessibility practises,
including a program that reviews other websites’ accessibility. The program will
automatically scan code and its elements from a website that it has been requested to review.
It will identify areas such as whether the font is too small; whether alternative text has been
used, whether the contrast of the website is good [12], etc.

Data will be collected from the web accessibility checker as it reviews a website. Further data
and feedback will be collected from adults (over 18) that are competent to consent.

3.1 Project process summary

Some time must first be spent learning and recapping the programming/scripting languages:
CSS,HTML, Javascript and potentially others. After this, more research will be done into the
topic for the literature review. WCAG and related peer-reviewed journals will be used to
gather more knowledge on the state of web accessibility; WCAG guidelines; technologies
that assist visually impaired users such as screen readers as well as existing web accessibility
checking programs.

After much of the research is done, the design of the web accessibility checker and website
will follow. Only after this will the development of the website and web accessibility checker
begin. The majority of data collection methods as outlined in chapter 3.2 will be used
throughout the development and after it has progressed a significant amount. Once
amendments to the project’s web accessibility checker have been made, the project will be
concluded with final thoughts and suggestions regarding web accessibility.

All of these factors aim to ensure that:

e A robust critical evaluation of web accessibility has been completed.

¢ The website built will have the best accessibility practises, in reference to WCAG, but
not necessarily exclusively.

e The web accessibility checker program concludes accurate reviews of the websites it
assesses.

3.2 Data collection and its evaluation

When researching web accessibility, data will be collected from the literature review via
related research — the data will therefore be secondary information. This quantitative data that
is collected will for example reveal the most used assistive web technology [13].

Interview with a focus group. A focus group will be established to gain qualitative data
regarding the web accessibility checker. Participants are expected to suggest improvements
and critique the program.

Experiments — there will be multiple iterations of the accessibility checker tool to make sure
it is as reliable as possible by covering WCAG effectively. Quantitative data will be manually
collected here by comparing the results of iterations of the program to other web accessibility
checkers, such as AChecker [14, 15]. Tables will be used to easily see side-by-side
comparisons of the results. By doing this, the web accessibility checker can be modified and
improved to become more accurate.
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A survey questionnaire will be used to gather primary feedback regarding the web
accessibility checker. Quantitative data will be sought after, however, qualitative data will
also be collected to ensure that users have a fair opportunity to critique it, suggest changes,
etc in their own words. Productive feedback gained from this will be taken note of and
credible feedback may result in changes to the accessibility checker.

The use of quantitative analysis techniques such as descriptive statistics [16] will ensure that
data is easy to understand, whilst qualitative data will ensure more open and transparent
feedback [17] will be received.

3.3 Risks and limitations
Risks and limitations that the project COULD fault to, hence compromising the desired end
result:

e Running out of time, thus not being able to finish everything [18]. This could be due
to trying to polish the program too much, adding too much unnecessary functionality,
etc. To avoid this, good project planning [18] and a focus on the ultimate end result
must be a priority.

o lllness [18]. An illness such as the coronavirus disease may significantly affect the
project planning and timescale. As a result, some features or aspects of the project
may need to be scrapped or downscaled. To minimize this risk, the project timeline
should account for some time off due to an unexpected illness.

¢ Difficulties learning the scripting/programming languages: CSS, HTML and
Javascript to create the website and develop the accessibility checker program to a
good enough standard.

* Lossof data. To avoid losing work related to this project, it shall be backed up in 3
separate locations — the cloud, local PC storage and a USB drive.

e Legal issues. The Data Protection Act 2018 [19] could be problematic when it comes
to storing data — if it is personal data. To avoid this, when collecting data from
participants, personal data (including personally identifying data) will not be
collected, and all participants will be anonymous. Data will only be collected in the
UK to avoid legal issues with other jurisdictions.

o FEthical issues regarding data collection is an issue. It would be unethical to collect
data from disabled people and unethical and legally questionable to gather data from
vulnerable people who cannot properly give their consent to be a participant. Data
will therefore only be collected from adults (over the age of 18) that are competent to
give their consent.

3.4 Generalisability, reliability and validity

In order for the project’s integrity to be robust, it’s important that the generalisability,
reliability and validity [20] of this project and its research is handled in the right way. To
ensure the project’s reliability is not questioned, all data that is collected will be included in
the report. This would ensure that the “exact replicability of the processes and the results”
[20] could be made. Some data collected will be discussed and displayed in charts in the main
body of the final report, whilst the rest of the data will be available in the appendices of the
report.
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Ensuring that “the results and conclusions are valid for the sample and context” [20] in regard
to the project’s research is important and is one key way to ensure the project’s validity is
secured. This project will therefore ensure that WCAG, peer-reviewed journals and other
reliable sources will be used. By only using reliable and trustworthy sources, the validity of
the project will be strong.

During this project, data will be collected from consenting participants. Population
generalisability [18] is important as it aims to represent a wider range of the population [20].
To ensure that the data collected can be more widely represented, adults of different ages,
gender [ 18] etc will be targeted.
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Chapter 4 Resources and Planning
Below all of the foreseen resources required for the project are listed as well as a project
timeline plan to ensure the project is properly managed.

Hardware Resources:

Home desktop PC and its accessories (mouse, keyboard, monitor, headset).
Desktop PC at the UWTSD campus and its accessories (mouse, keyboard, monitor).

Software Resources

Windows 10 Home Edition.

Programming/Scripting languages: Javascript, Cascading Style Sheet (CSS),
HyperText Markup Language (HTML) and possibly Structured Query Language
(SQL).

Notepad++.

Microsoft Excel.

Microsoft Word.

Microsoft PowerPoint.

Visual Studio.

Bootstrap framework may be used.

Chromium based browser.

Photoshop (likely used for some web graphics/user interface).

SQL Server Management Studio 18 may be used if data collection from the web
accessibility checker exceeds expectations.

Other Resources

Access to the UWTSD library (including its online library and its included databases).

Other databases including: Google Scholar, ResearchGate, ScienceDirect, Hindawi
and Semantic Scholar.

Supposed supervisor for the project - Dr Nicola J. Whitehead.
Consented participants, to gather data/feedback from.
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4.1 Project timeline

Objectives and tasks
1 Starting the project

Start and end date

1.1 Initial research into web accessibility (WCAG,
understand how those with disabilities are affected etc,
find quality resources in this field).

1.2 Install Visual Studio and other addons and become
familiar with the Bootstrap framework.

1.3 Learn, practise, familiarize and develop skills with
CSS, HTML and Javascript.

24th _ 315t of October 2022

2 Research web accessibility in more depth

2.1 Read WCAG 2.1 and related research papers in more
depth, take notes.

2.2 Research assistive technologies for web browsers.

15t - 3vd of November 2022

3 Review web accessibility checker tools

3.1 Take note of what other web accessibility checker
tools look for in a website and their results.

3.2 Research how to scan website elements and their code
so the proposed accessibility checker can function

properly.

3.3 Practise more CSS, HTML and particularly
Javascript.

4th . gth of November 2022

4 Literature review

After understanding the study area more in-depth, the
literature review will begin.

10t - 18th of November 2022

5 Design

5.1 Design a website demonstrating the best accessibility
practises.

20t . 25th of November 2022

5.2 Design the web accessibility checker.

26 of November to 2™
December 2022

6 Development

6.1 Begin development of the designed website.

5th _ 13t of December 2022

6.2 Begin development of the web accessibility checker.

15t. 31% of December 2022
(A few days break will be had
periodically during this time)

7 Presentation for the Interim Viva

The project itself and its process, including the literature
review, design and development will be prepared and
presented in an appropriate format for the Interim Viva.
Rehearsals will be practised for the presentation.

5th . 15 January 2023
(Presentation begins on either
the 16™/17M/18™).

8 Further development/research

8.1 Intensive, further development will be carried out for
the website, but especially for the web accessibility
checker.

8.2 Further research may be done, depending on whether
it is necessary. For example, some research may have to
be done to aide with the development of the web
accessibility checker.

20! of January to the 28 of
February 2023

9 Test, gather feedback and implement it
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9.1 Experimenting and tests will be done to ensure the
web accessibility checker works properly and to a good
standard.

2nd. 6t of March 2023

9.2 Feedback will be gathered from participants from
most of the data collection methods outlined in chapter
32.

9.3 Analysis of the data gathered.

§th_ 17t of March 2023

9.4 Further development may be done again as
constructive feedback will be used to improve and modify
the program wherever necessary. Once the program is
finalized, tests will be done again to ensure its robust.

18th - 2274 of March 2023

10 Evaluation of the project

An evaluation and conclusion of the project’s research
and developments, including closing thoughts,
recommendations and suggestions regarding web
accessibility.

24" . 315 of March 2023

11 Final Report

The literature review, design, development, methodology,
results and feedback, analysis, conclusion and critiques
and recommendations, an evaluation, references etc will
be laid out in the final report.

All of these will have been worked on beforehand. In the
time given, the work will be tidied up, references will be
double checked, the report will be proof-read and
formatted professionally, etc.

This time allocated will also essentially give wiggle
room to tie up any loose-ends that could not be
finished (due to illness, work taking longer than
expected, etc).

15t - 25t of April 2023

12 Exhibition

A poster will be created as well as a summary to
showcase the project.

28" April to May 1°2023
(exhibition begins 7" of May)

13 Presentation for the Final Viva

The project itself, a discussion of the project as well as a
demo of the implementations will be prepared, practised
and rehearsed before for the presentation.

2nd . 7th of May 2023
(Presentation begins on either
the 8/9"%/10" of May).

Figure 1: Project timeline
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