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ABSTRACT: In recent years, Artificial Intelligence (AI) development has accelerated, with Large Language Models and
chatbots becoming more prominent in society. However, their accessibility for individuals with dyslexia remains less explored. This
paper aims to evaluate the extent of accessibility of ChatGPT for individuals with dyslexia using 3 frameworks: Web Content
Accessibility Guidelines (WCAG), British Dyslexia Association (BDA) Style Guide, and Cognitive Load Theory (CLT) to
evaluate the accessibility of ChatGPT for individuals with dyslexia by identifying possible gaps and providing recommendations.
ChatGPT’s general and dyslexia specific accessibility was determined by evaluating its compliance with the WCAG and BDA
guidelines, respectively. Additionally, CLT' was used to interpret the implications of readability scores on cognitive load. Flesch
Reading Ease score (FRE) was used as the metric for output readability. Results reveal moderate accessibility: ChatGPT conforms
to several WCAG guidelines but lacks compliance with the BDA style guide. Therefore, improving the accessibility of Al chatbots
like ChatGPT requires evolving existing global accessibility guidelines to provide dyslexia specific recommendations, developing
Al-specific guidelines to address the dynamic nature of ChatGPT outputs, and integrating personalization features into Al

interfaces to address all population needs and individual need differences within disabilities.
KEYWORDS: System software, Human Machine/Interface, Accessibility, Dyslexia, Cognitive Load.

B Introduction

In the past decade, the fast growth of Artificial Intelligence
(AI) has led to the increased popularity of Large Language
Models (LLMs) and chatbots such as ChatGPT. ChatGPT
is an Al language model that was developed by OpenAl and
released in 2022, and it gained over 100 million active month-
ly users within 2 months of its initial launch.! It’s one of the
most globally recognized chatbots. Rapid developments of Al
technologies have led to their implementation in various sec-
tors such as healthcare, education, and business.>* Despite their
rapid development, their accessibility and inclusivity are less
explored and evaluated. Dyslexia is a highly widespread cogni-
tive disability affecting 1 out of 10 people worldwide, with an
estimated 780 million people.* Thus, with the rapid develop-
ment of Al technologies and the massive population affected
by Dyslexia, it is crucial that we ensure that these technologies
are accessible to individuals with Dyslexia and that they are
not neglected. This can be done by evaluating the accessibility
of Al models and wrappers in terms of Dyslexia requirements.
Consequently, the following paper utilizes 3 frameworks to
assess ChatGPT’s accessibility for dyslexic individuals: Web
Content Accessibility Guidelines (WCAG), British Dyslexia
Association (BDA) Style Guide, and Cognitive Load Theory
(CLT).>

m Background

Accessibility Guidelines:

Several guidelines for accessibility for individuals surfing the
web have been published, for example Web Content Accessi-
bility Guidelines (WCAG) is a notable accessibility framework

published by the World Wide Web Consortium. The version
in use is the WCAG 2.2, published in 2023, version in use
and these guidelines aid in addressing a range of disabilities,
including physical disabilities such as vision impairment and
cognitive disabilities such as Dyslexia. Additionally, oth-
er guidelines, such as the British Dyslexia Association Style
Guide, have been published. These guidelines are more focused
and address accessibility requirements of digital and written
material for individuals with Dyslexia.®

WCAG Guidelines:

The WCAG guidelines are divided into four principles:
perceivable, operable, understandable, and robust.” 13 guide-
lines are spread across the principles.” The aim of perceivable
is to ensure that content is not invisible to all the senses of
an individual® For example, under the perceivable principle,
one guideline suggested by WCAG is that text alternatives
should be provided for non-text elements such as audio or
video. Guidelines under operability ensure that a user is able
to navigate the web content comfortably, such as by providing
keyboard shortcuts to possible challenging navigation.” Un-
derstandable ensures that content is simple to understand, and
Robust ensures that web content is usable with assistive tech-
nologies. Each guideline is accompanied by success criteria that
are testable. The success criteria are categorized into three lev-
els: A (bare necessity), AA (moderate conformance), and AAA
(highest level conformance). However, achieving an AAA con-
formance does not ensure absolute accessibility as the WCAG
has stated that ‘even content that conforms at the highest level
(AAA) will not be accessible to individuals with all types, de-

grees, or combinations of disability, particularly in the cognitive
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language and learning areas.” This demonstrates a massive
limitation of the guidelines, as it does not ensure accessibility
for individuals with cognitive disabilities like Dyslexia.

BDA style guide guidelines:

With the latest version in 2023, the British Dyslexia Asso-
ciation (BDA) has published specific accessibility guidelines
(namely the BDA style guide) for digital and written content
that ensure accessibility for individuals with dyslexia. In 2018,
it was considered the most well-known style guide for indi-
viduals with Dyslexia.® The guidelines are categorized into
several sections, such as readable fonts, heading and structure,
color, layout, and writing style, that ensure that the content’s
overall presentation and text are accessible to individuals with
Dyslexia. The style guide recommends that these guidelines be
considered in combination with the WCAG guidelines during
web development.” However, it is important to note that while
these guidelines are highly recognized in terms of Dyslexia,
they serve as a mere recommendation and are not mandat-
ed by law, unlike the WCAG guidelines in many regions.”’
Therefore, this serves as a major limitation of the guidelines, as
addressing its recommendations is not mandated; developers
often overlook the BDA style guide guidelines, thus inhibiting

accessibility for individuals with dyslexia.

Cognitive Load Theory:

Cognitive load theory is an instructional theory based on
our knowledge of human cognition.® The theory divides men-
tal load into 3 aspects: intrinsic load, extraneous load, and
germane load. Intrinsic load refers to the complexity of a text;
the higher the complexity higher the intrinsic load."® Com-
plexity of a text is not only influenced by the nature of the
information itself, but also by an individual's prior knowledge
or familiarity with the topic.’® Extraneous load refers to the
mental effort exerted as a result of the manner in which in-
formation is presented.” For example, formatting of text and
linguistic complexity can result in increased extraneous load as
it requires more working memory, but does not directly con-
tribute to learning.’ Individuals with dyslexia often struggle
with word recognition, which exerts an immense cognitive
load that could be utilized for comprehension.” Germane
load refers to the mental effort contributing to understand-
ing and schema formation.™ Therefore, reducing intrinsic and
extraneous load is highly crucial for individuals with dyslexia
to focus on germane load.” This can be done by improving
the readability of texts.®* The WCAG and BDA guidelines do
make recommendations on content readability, but it merely
suggests simple content but lacks specific metrics for readabil-
ity. Cognitive Load Theory will be used as a framework to
evaluate the accessibility of ChatGPT.

Comparison of Guidelines:
Table 1: Comparison of accessibility features between WCAG and BDA

guidelines.
Feature WCAG BDA recommendation (dyslexia specific
r ion r 1dation)
(general
recommendation)
Font type No suggestion Sans serif fonts
Font size Text must be 16-19px

resizable to 200%
(Level AA)

Letter spacing

At least 0.12 the font
size (Level AA)

35% of the average letter width

Line spacing

At least 1.5 the font
size (Level AA)

proportional to inter-word spacing: 1.5/ 150% is.
preferable.

Word spacing

At least 0.16 the font
size (Level AA)

Inter-word spacing should be at least 3.5 times
the inter-letter spacing.

Text formatting

Avoid justification
(Level AAA)

Avoid justified text, underlining, and italics. Use
bold for emphasis. Avoid using capital letters and
uppercase letters for continuous text.

Color and contrast
ratios

Contrast greater than
equal to 4:5:1. (Level
AA)

Contrast greater than
or equal to 7:1 (Level
AAA)

Use solid backgrounds. Use dark text on a light
background (avoid pure white), avoid red, pink,
and green

Writing content

When text requires
reading ability over
secondary level,
include supplemental

Write in simple, clear language using everyday
words

Use active rather than passive voice. Be
concise; avoid using long, dense paragraphs

content or a version
that does not require
reading ability more
advanced than the
lower secondary level.
Level (AAA)

Table 1 demonstrates that while there are a few features in
which the guidelines partially or completely align, such as word
spacing and text formatting, there are several features in which
the guidelines misalign. The comparison reveals that WCAG
does not provide guidelines for font type, while BDA recom-
mends sans-serif for web interfaces. Font size, letter spacing,
and word spacing are partially aligned as they differ in metrics.
Line spacing, which was recommended as at least 1.5 times
the font size, was aligned between the guidelines. Text format-
ting was partially aligned between the guidelines, as they both
recommend avoiding justification, but WCAG lacks guide-
lines on the use of capitalization and styles. In terms of color
contrast, both guidelines require high contrast, but they are
partially aligned, as BDA provides an additional recommenda-
tion to avoid a pure white background and specific colors. The
writing content guidelines partially align as they both advise
simple writing, but differ in scope, with WCAG focusing on
supplemental content.

These differences between the guidelines demonstrate that
mere conformance to the guidelines proposed by WCAG does
not ensure complete accessibility for individuals with dyslexia;
thus, this is crucial to consider as several regions implement
WCAG guidelines in their legal policies, laws, or frameworks.
For example, the United States’ Section 508 of the Rehabilita-
tion Act states that federal government agencies must ensure
that their digital tools, such as official websites, meet the lev-
el A and AA conformance level of the WCAG guidelines.*®
However, the BDA style guide acts as a recommendation
and is not integrated into legal frameworks, thus developers
often attempt to address general accessibility standards such

as WCAG and may neglect the specific needs of individuals
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with dyslexia. However, it is important to note that combin-
ing guidelines might prove difficult in certain features, such as
letter spacing, as the guidelines vary in metric. For example,
in letter spacing, WCAG recommends at least 0.12 times the
font size while BDA guidelines recommend 0.35 times the
average letter width.

Thus, to evaluate the accessibility of ChatGPT for individ-
uals with dyslexia using a holistic approach, it is crucial that
a combination of these guidelines is utilized. The WCAG
guidelines provide insight into ChatGP'T’s general accessibil-
ity conformance, and the BDA style guide gives insight into
dyslexia accessibility conformance.

The paper poses the following research question: To what
extent do Al models like ChatGP'T' comply with WCAG and
BDA style guide accessibility guidelines and ensure minimal

cognitive load for individuals with Dyslexia?

B Methods

First, a qualitative evaluation of ChatGPT’s accessibility
for individuals against the WCAG and BDA guidelines was
conducted, followed by a quantitative readability analysis of
ChatGPT’s generated text.

1.Evaluating Accessibility:

The accessibility of ChatGPT’s user interface was evaluated
using the comparative table of the guidelines from the previous
section. The study was conducted on macOS Sequoia 15.3.2
on default settings with no user modification. For example,
no modification from light mode to dark mode was made.
Additionally, the study was conducted on a Google Chrome
browser. To ensure the reliability of the study, default settings
of the browser were utilized, such as 100% zoom and no exten-
sions. Using the Google Chrome developer tools, the source
code (the HTML and CSS code) of ChatGPT"’s interface was
derived to assess the key features such as font type and size;
line spacing, character spacing, and word spacing; color and
contrast ratios; text formatting or alignment; and the layout of
the interface. Using the source code, ensured that the results
of the study reflected ChatGPT’s default design accessibility
rather than user settings and modifications. Writing content
criteria from the previous table was exempted as the guidelines
lacked specific metrics.

Font type and size:

First, the elements tab in the developer’s tool was navigated.
The selection of specific texts contained in the specific HTML
elements <p> was selected. After which, the computed tab was
navigated, which displayed the CSS elements of the user inter-
face for the text selected. In the computed tab, the ‘font-family’
property was noted to identify the type of font used, and the
‘font-size’ property value was noted to identify the font size.
The process was repeated for headings and general body text.
After which, the data derived was compared against the guide-
lines’ recommendations.

Spacing:

Line spacing, character spacing, and word spacing were ex-
amined in the same manner as above. However, the property
identified in the computed tab was ‘line-height’for line spacing,
‘word-spacing’ property for word-spacing, and ‘letter-spacing’
property for character spacing. After which, the data derived
was compared against the guidelines’ recommendations.

Color and Color ratios:

The color properties for text and background were exam-
ined in the same manner. However, the property identified
in the computed tab was the ‘color’ property for the text and
‘background-color’ for the background in the styles tab. When
the background color property specified a CSS variable, the
variable value was in the stylesheet. The values were inputted
in WebAIM, an online color contrast tool. Color values that
were recorded in RGB format were converted to hexadecimal
codes, as the WebAIM tool only accepts hexadecimal codes to
calculate color contrast ratios. The contrasting ratios generat-
ed by the WebAIM tool were compared against the guideline

recommendations.

Text formatting:

The justification of the text was identified in the same man-
ner as spacing or font type. However, the ‘text-align’ property
was navigated in the computed tab to determine the align-
ment. After which, the data derived was compared against the
guidelines’ recommendations.

2. Readability Analysis:

In order to evaluate the readability of a text generated by
ChatGPT for individuals with Dyslexia, the study used the
Flesch Reading Ease (FRE) score as a metric. The FRE score
quantitatively evaluates the readability of a text based on fac-
tors such as sentence length and syllable count per word. The
score produced ranges from 0 to 100, and the higher the score,
the lower the extraneous and intrinsic load, thus ensuring
higher readability. According to studies, the recommended
benchmark reading level for content for individuals with dys-
lexia is a grade 5 level.16 A grade 5 level translates to a score
of 90-100 on the Flesch Reading Ease score. 17 Lower FRE
scores demonstrate the need for increased effort and energy in
decoding sentences, thus increasing extraneous and intrinsic
load. Thus, less effort and energy are expended on understand-
ing content and forming schemas, which results in reduced
germane load.

To evaluate the readability, 10 prompts were developed that
reflected the everyday use of ChatGPT, such as explaining a
topic in simple terms, creative writing, or step-by-step instruc-
tions. While the prompt-dependent nature of ChatGPT’s
outputs is acknowledged, individuals with dyslexia must not
be expected to ‘prompt engineer’ to get accessible content.
Thus, the following paper evaluates the general readability
trends of ChatGPT outputs in everyday contexts irrelevant of
prompt phrasing. Each prompt was entered into ChatGPT’s
free version upon clearing browser history to prevent any
discrepancies as a result of prior conversations. Each of the
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ten prompts was then entered into ChatGPT twice to assess
consistency, resulting in 20 texts. To maintain consistency,
bullet points, headings, and hyperlinks were removed from the
text outputs. The text outputs were then entered into www.
webfx.com/tools/read-able/ to calculate the Flesch Reading
Ease Score. The score for all 20 texts was noted down, and
descriptive statistics, including mean, minimum, maximum,
and percentage of texts meeting accessibility benchmarks, were
calculated. The FRE score was then translated to grade level
equivalents using already established frameworks, such as that
outlined by Dubay in “The Principles of Readability’. The re-
sults were then tabulated.

After the collection of data, the results were organized into
a table. The table includes columns for WCAG recommenda-
tion, BDA recommendation, the actual observed results/data
of the ChatGPT interface, alignment with WCAG guide-
lines, and a final column on alignment with BDA guidelines.
If a feature met or exceeded guideline requirements, it was
determined as ‘aligned’. If the feature partially met recommen-
dations or was inconsistent, then it was determined as ‘partially
aligned’. If the feature did not meet the guideline, it was deter-
mined as ‘not aligned’.

B Results
1. Evaluation of Accessibility using Guidelines:

Table 2: Evaluating accessibility of ChatGPT in reference to guidelines. The
table indicates ChatGPT largely complies with WCAG general accessibility
requirements, but shows partial or no alignment to several BDA dyslexia
specific recommendations, such as spacing.

Feature WCAG BDA ChatGP | BDA WCAG
r 1dation T dation | Tresult | alignment alignment
(Alignment (General
with dyslexia | accessibility
needs) alignment)
Font type No suggestion Sans serif fonts Sans Aligned Aligned
Serif
Font size Text must be 16-19px Heading | Partially Aligned
resizable s 20px aligned:
body meets
Body guidelines, but
16px headings
exceed range
Letter Atleast 0.12 the letter-letter / Default Not aligned Not aligned
spacing font size (Level AA) | character spacing | spacing,
ideally around not
35% of the explicitly
average letter mentione
width din the
source
code
Line At least 1.5 the font | proportional to Heading: | Aligned Aligned
spacing size (Level AA) inter-word 32px
spacing; 1.5/ Body:
150% is 28px
preferable.
Word Atleast 0.16 the Inter-word Default Not aligned Not aligned
spacing font size (Level AA) | spacing should be | spacing,
atleast 3.5 times | not
the inter-letter explicitly
spacing. mentione
dinthe
source
code
Text Text is not justified | Avoid Underlining | Textis Partially Aligned
formatting and italics. Use left- aligned:
(Level AAA) bold for aligned. | Justification
emphasis. Avoid guideline met,
using capital Bold and | but other BDA
letters and Italic are | rules not
uppercase letters | used consistently
for continuous. based on | followed
text. the
output,
‘which
varies
from
prompt
to
prompt

secondary level,
include
supplemental
content or a
version that does
not require reading
ability more
advanced than

using everyday
words

Use active rather
than passive
voice. - Be
concise; avoid
using long, dense
paragraphs

nt

Color and contrast 4:5:1. Use solid Contrast | Partially Aligned
contrast (Level AA) backgrounds. Use | 20:4:1 aligned: Pure
ratios Contrast 7:1 dark texton a white is
(Level AAA) light background utilized in
(avoid pure white regions, and
to prevent glare), white with
and avoid red, slight
pink, and green transparency
in other
regions.
Writing When text requires | Write in simple Output Output Output
content reading ability over | clear language depende | dependent dependent

lower secondary
level. Level (AAA)

The font type of ChatGPT’s U, which was sans serif,
aligned with both WCAG guidelines and the BDA style guide.
The font size of ChatGPT was partially aligned with BDA
guidelines, as the body text was 16px, which complied with the
WCAG font size range of 16-19px, but the heading font size
of ChatGPT’s Ul, which was 20px, exceeded the suggested
range. Font size of ChatGPT is resizable and therefore aligned
with ChatGPT, which does not implement explicit fixed CSS
spacing enhancement and relies on the font’s, operating sys-
tem, and browser’s default spacing. However, both WCAG and
BDA recommendations require enhanced spacing. Thus, it is
not aligned with BDA or WCAG requirements. Both WCAG
and BDA recommend a line spacing of at least 1.5 times the
font size, and this was met and exceeded by ChatGP'1’ Ul in-
terface. Additionally, in terms of text formatting, ChatGPT is
partially aligned with BDA guidelines as it meets the no justi-
fication requirement, but it does not meet the recommendation
of avoiding the use of bold or italicized text. The color contrast
ratio of ChatGPT’s interface exceeds the WCAG requirement;
therefore, it is aligned. However, the use of pure white color
in regions does not meet the BDA style guide recommenda-
tion that suggest avoidance of pure white color to avoid glare.
However, ChatGPT does utilize a solid background, which
is partially aligned with the BDA style guide color contrast
recommendation. Writing content compliance is prompt-de-
pendent and variable output-to-output.

3. Readability Analysis:

Table 3: Readability Analysis of ChatGPT outputs using the FRE score.
The ChatGPT output snippet shows a single line of response for reference,
but the full output text was used for the FRE score calculation. The average
FRE score is the mean FRE score between the 2 samples of each prompt, and
SEM shows the variation between samples. Grade level corresponds to the
FRE score. The results indicate that across the 20 prompts, FRE scores range
from 33.3 to 90.4, with a mean score of 69.2 (+- 4.67 SEM), and only one
output achieves a FRE of 90 or above.

Prompt ChatGPT Qutput | Average FRE Grade Level Standard error
Snippet score mean
Explain climate Climate change 7475 7th grade 6.25

change to a means long-term

teenager. changes in the
Earth's
temperature,

weather patterns,
and climate. Right
now, it mostly
refers to the
warming of our
planet caused by
human activities
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Give step-by-step | Step 1: Unbox 64.9 8th - 9th grade 3.8
instructions on and Prepare the
how to setup a Printer
wireless printer at | Unbox the printer
home. and remove all

packaging

materials.
Write a short Every Saturday 81.55 6th grade 4.35
story about morning, beneath
friendship. the old oak tree in

Maple Park, sat

two friends—Eli

and Sam.
Describe how to 79.35 7th grade 4.65
prepare Crack the eggs
scrambled eggs. | into a bowl. Add

salt, a bit of

pepper, and milk

or cream if using.
Explain the Recycling is 38.8 Beyond 12th 55
importance of important for grade, 13-16th
recycling. several key grade

reasons that

impact the

environment,

economy, and

society: 1.

Environmental

Protection
Write a short 80.5 6th grade 9.9
letter apologizing | Dear [Friend's
to a friend for Name], I'm really
being late. sorry for being

late the other day.
Summarize the 84.95 6th grade 3.25
plot of “Three "The Three Little
Little Pigs™. Pigs" is a classic

folktale about

three pig siblings

who each build a

house to protect

themselves from

the Big Bad Wolf.
Provide advice on 61.45 8th - 9th grade 3.65
how to improve Improving sleep
sleep quality. quality often

involves changes

in lifestyle,

environment, and

behaviour.
Describe what a A solar eclipse 74.4 7th grade 1.0
solar eclipse is. occurs when the

Moon passes

between the

Earth and the

Sun, blocking all

or part of the

sun’s light from

reaching Earth.
Explain why it is ‘Washing your 50.9 10th - 12th grade | 4.3
important to wash | hands regularly is
your hands important
regularly. because it helps

prevent the

spread of germs

and infections.

The mean Flesch reading Ease Score of the 20 text outputs
generated across 10 prompts is 69.2 (+/- 4.67 SEM), which
translates to a grade 8-9 level. The Flesch Reading Ease Score
of the outputs ranged from 33.3 to 90.4. Using the 5th-grade
readability benchmark, which translates to a minimum of 90
Flesch reader score and higher, the score indicates the easier
the readability. It was determined that only 1 out of the 20
outputs met the criteria. Therefore, most of the outputs fell
below the benchmark.

m Discussion

1. Evaluation of Accessibility:

The evaluation of the accessibility of the ChatGPT user in-
terface against the WCAG and BDA guidelines demonstrates
overall moderate compliance, as it does not conform to all

the requirements of each guideline. ChatGPT displays more
compliance with WCAG guidelines than the BDA style guide.
However, ChatGPT still does not adhere to certain features of
the WCAG guidelines, such as letter spacing and word spacing.
ChatGPT does not explicitly declare numerical values for ‘let-
ter-spacing’ or ‘word-spacing’in its source code, relying on the
font’s, operating system, and browser’s default spacing. How-
ever, WCAG and BDA have specific spacing requirements for
enhanced readability. Since ChatGPT’s spacing in its Ul may
vary across devices, the spacing may not consistently meet the
requirement for consistent general or dyslexia specific acces-
sibility. Though the letter spacing and word spacing may not
align in metrics between WCAG and BDA guidelines, both
guidelines do recommend enhanced spacing for readability.
Lack of compliance with these spacings can inhibit efficient
readability for individuals, particularly those with Dyslexia.

Although the body text complies with both WCAG and
BDA guidelines, the heading font size slightly exceeds the
BDA style guide recommendation; thus, this can inhibit
accessibility for individuals with dyslexia who require a con-
sistent font size for efficient navigation. The font type and use
of line spacing adhere to both the guidelines, thus supporting
general accessibility and accessibility for individuals with Dys-
lexia. The text formatting of content generated by ChatGPT
partially aligns with the BDA and WCAG guidelines, as they
avoid justification, but the usage of bold and italics in its out-
puts misaligns with the BDA style guide recommendation, as
this can reduce readability for individuals with dyslexia due to
the addition of distractions and loss of consistency in the text
output.

The color contrast of the text and background of ChatGPT’s
UI completely aligns with WCAG guidelines, but it only par-
tially aligns with BDA guidelines due to the usage of a pure
white background in certain regions of the Ul The usage of
pure white can increase glare and result in eye strain, which
can serve as a further challenge for individuals with Dyslexia.

Therefore, the compliance of ChatGPT’s UI to most of the
WCAG guidelines, with the exception of spacing indicate that
the interface is accessible to an extent on a general accessibility
level and by legal frameworks. However, the lack of compliance
with several BDA style guide recommendations demonstrates
that ChatGPT’s Ul is not completely accessible to individuals
with dyslexia.

2. Readability Analysis:

The evaluation of the written content or outputs of
ChatGPT using the BDA style guide and WCAG guidelines
was omitted from the methodology, as the guidelines lack spe-
cific metrics to analyze the readability of the text. However,
we must analyse the text's readability as linguistic complexity
can result in increased cognitive load, particularly extraneous
load.*? Individuals with dyslexia already experience high cog-
nitive load, particularly intrinsic and extraneous load, as they
often struggle with word recognition; therefore, factors such
as complex linguistics or long sentence structures could add to
the extensive present cognitive load." Thus, the Flesch Read-
ing Ease Score formula was used as a metric to analyze the
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readability of the text outputs of ChatGPT. The FRE score
evaluates the readability of a text based on its sentence length
and syllable counts per word. The higher the FRE score, the
lower the extraneous and intrinsic load. When extraneous and
intrinsic load is lowered, more energy can be expended on ger-
mane load, thus ensuring higher text readability.

Since only 1 out of the 20 text outputs received a Flesch
Reading Score higher than 90, which is the benchmark for
reading score of text for individuals with dyslexia, it demon-
strates that content generated by ChatGPT is not generally
accessible to individuals with dyslexia. Additionally, the large
range of scores between prompt outputs demonstrates that
ChatGPT accessibility is prompt-dependent and not consis-
tent. Additionally, the occasional variance in scores between
prompt trials demonstrates that ChatGP'T outputs are incon-
sistent in terms of readability. These inconsistent outputs and
readability levels of the texts pose a huge challenge to individ-
uals with dyslexia, as the constant change in reading level can
add to the cognitive load, thus making reading/comprehension
more difficult. Thus, to an extent, the readability of ChatGPT
does not meet Dyslexia standards. However, it is important to
note that there are other factors besides sentence length and
syllable count that affect the readability of a text, which could
either increase or decrease the cognitive load and readability
levels. Yet, since the FRE score is widely recognized for the
reading level of a text's assessment, it can be used as an estimate
of the complexity of a text.

3. Limitations and recommendation:

Although a comprehensive approach was aimed at, the paper
has several limitations. The following paper did not conduct a
direct dyslexic individual experience study and instead utilized
existing guidelines, such as the BDA style guide, to assess the
accessibility of the interface. Additionally, the readability anal-
ysis used the formula FRE, which used factors such as sentence
length and syllable count, but did not take into consideration
other factors of linguistic complexity.

The study utilized a MacOS Sequoia 15.3.2 and the brows-
er Google Chrome due to availability. No user modifications
were made, and default settings were maintained. Although the
developer tools were utilized to extract source code to identi-
fy ChatGPT’s specific UI choices, as ChatGP'T’s source code
demonstrates what ChatGPT intends to display. However,
variation may occur due to rendering differences in certain
elements, such as font type in operating systems or browsers.
These rendering differences may occur in all web-based plat-
forms; nonetheless, the findings of the study provide a valuable
initial assessment of ChatGPT’s accessibility.

Due to the lack of complete adherence of ChatGPT’s Ul to
the guidelines, ChatGPT should develop its interface in fu-
ture versions in adherence to the BDA style guide guidelines to
ensure accessibility for individuals with Dyslexia. However, if
adhering to all guidelines proves difficult, then ChatGPT must
offer personalization, for example, in spacing and text size, so
that individuals can tailor the UI as per their needs, thus ad-
dressing all population needs.

In terms of guidelines, general guidelines such as the WCAG
must evolve more to support more Dyslexia specific needs
and add metrics for readability of text displayed. Unlike gen-
eral websites that are static in nature, Al model and wrapper
outputs are highly dynamic in nature and prompt-dependent;
these guidelines must evolve and develop specific recommen-
dations to address this inconsistency.

B Conclusion

As Al technologies such as ChatGPT are increasingly gain-
ing popularity and being integrated into sectors of society and
daily life, such as in education, it is important that these tech-
nologies are accessible to all populations, including individuals
with cognitive disabilities. ChatGPT’s UI does not completely
comply with the dyslexia specific guidelines, thus suggesting
that future chatbot builds should develop solutions to address
this gap.

My paper contrasts two solutions: 1. Change the guidelines,
2. Develop better Al Chat builds. Changing the guidelines in-
cludes ensuring that existing general accessibility guidelines,
such as the WCAG, incorporate dyslexia specific accessibility
needs, readability metrics, and possible cognitive load metrics.
Additionally, developing distinct Al-specific guidelines that
address the dynamic and variable nature of ChatGPT out-
puts could ensure consistent accessibility for individuals with
dyslexia and other cognitive disabilities. Solution two involves
developing better Al chat builds by developing its interface in
future versions in adherence to the BDA style guide guidelines
to ensure accessibility for individuals with dyslexia. However, if
addressing the needs of different populations proves difficult,
personalization of interfaces can improve accessibility for all
individuals with any form of disabilities or individual needs.

While both solutions can offer an immense impact on the
overall accessibility of Artificial intelligence chatbots, my anal-
ysis suggests that option 2 (developing better Al chatbots) is a
more viable solution. Improving Al interfaces and integrating
personalization features can be implemented more rapidly than
changing global accessibility standards, and this solution also
tackles the challenge of individual differences between individ-
uals with disabilities’ needs. However, combining the solutions
is more ideal as it betters long term Al accessibility while pro-
viding immediate impact.
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