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Enhancing Digital Learning:
The Effect of an LMS Accessibility Tool in Higher Education

Marisabel Irizarry’

Abstract

In May 2023, the U.S. Department of Education Office of Civil Rights released a Dear Colleague letter
reminding colleges and universities of their legal obligation to provide accessible digital content to students.
Despite these legal obligations, research indicates that much digital content remains inaccessible. To help
improve digital accessibility, a medium sized state college in the southeast United States adopted a digital ac-
cessibility tool and integrated it into its learning management system. The goal of this study was to investigate
how accessibility scores were affected during the first semester of adopting this learning management system
accessibility tool. Accessibility scores (n = 515) were analyzed to determine if there was a difference in the
mean accessibility scores before and after adopting the learning management system accessibility tool. The
findings showed statistically significant results (p <.001) with accessibility scores increasing by five percent-
age points in the first semester of adoption. These improved scores indicate an improvement in the accessibil-

ity of digital content that can benefit all students, but especially students with disabilities.

Keywords: digital accessibility, LMS accessibility, accessibility tools, accessibility detection, accessibility

remediation

Digital accessibility is a growing concern in high-
er education. On April 24, 2024, the U.S. Department
of Justice, published in the Federal Register the final
rule updating the American with Disabilities Act
(ADA) with specific requirements for web and mo-
bile content accessibility. Title 1T of the ADA prohib-
its discrimination based on disability. States and local
governments are required to make services accessible
to people with disabilities, including services offered
online or through mobile applications (apps). Web
Content Accessibility Guidelines (WCAG) 2.1, Level
AA are the new technical standards required for web
content and mobile apps (U.S. Department of Justice,
2024). The new rule applies to password protected
content inside an institution’s learning management
system (LMS), which would need to be accessible to
students with disabilities. These changes to the ADA
have moved concerns about accessibility in higher
education to the forefront. Historically, progress to
improve accessibility in digital content has been slow
(McKeown & McKeown, 2019; Sieben-Schneider
& Hamilton-Brodie, 2016; Straumsheim, 2017). The
lack of progress should be a source of concern for
higher education institutions.
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Digital accessibility is a subset of accessibility fo-
cused on making digital products and environments
available to all users, including those with disabilities.
This includes websites, web or mobile applications,
software, electronic documents, multimedia, LMS, or
any other digital tool or product (W3C, 2024a). Ac-
cessibility includes access for people with permanent
or temporary disabilities. It includes conditions that
are physical like mobility impairments, visual impair-
ments, or hearing impairments. It also includes unseen
conditions like cognitive impairments, learning disabil-
ities, and neurological impairments (U.S. Department
of Justice, n.d.). Accessible designs accommodate the
needs of individuals, so their disability is not a barrier
to successful participation in everyday life.

Digital accessibility tools inside an LMS can help
solve some of the problems by helping course design-
ers—both instructors and instructional designers—
remediate inaccessible digital content (Adebesin &
Pillay, 2022; Francis et al., 2021; MacDonald, 2021;
Nash et al., 2023; Walters, 2022). LMS accessibility
tools flag inaccessible digital content so instructors
or course designers can remediate the content. These
tools provide directions to make the task of remedia-
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tion easier. For example, an inaccessible PDF might be
flagged for missing tags, headings, titles, or alternative
text. A PowerPoint file might be flagged for incorrect
or missing reading order. Videos would be flagged if
they were missing captions. LMS accessibility tools
benefit students by allowing them to download course
content in a variety of alternative formats, like audio
or braille, to better suit their learning needs. LMS ac-
cessibility tools use WCAG to develop their tools.

WCAG were developed by the Web Accessibil-
ity Initiative (WAI), a division of the World Wide
Web Consortium (W3C). WCAG are a set of techni-
cal guidelines that must be followed to make digital
content and products accessible. WCAG 1.0 was first
introduced in 1999 and was updated in 2008 (WCAG
2.0), 2018 (WCAG 2.1), and in 2023 (WCAG 2.2).
Each version of WCAG has evolved so it is more in-
clusive of the needs of people with different abilities
and disabilities. These guidelines include specific
guidance on how software and web developers need
to program their digital products, so they are accessi-
ble to all users (W3C, 2024c).

WCAG are based on four principles for acces-
sibility, usually referred to by the acronym POUR:
Perceivable, operable, understandable, and robust.
Interfaces and information must be perceivable by
people’s senses. For example, if a person is visually
impaired, they must be able to operate the interface
using a different sense. Interfaces must be operable
to everyone, regardless of ability or disability. Inter-
faces and information must be understandable to the
user. Content and tools must be robust so they can
be interpreted by assistive technologies that a dis-
abled person might need to use. Robust also refers to
content that must remain operable and compatible as
technologies advance (W3C, 2024b).

On May 19, 2023, U.S. Department of Justice,
Civil Rights Division released a Dear Colleague let-
ter specifically referencing digital accessibility. The
letter mentioned a lawsuit against The University of
California at Berkeley as an example of the conse-
quences that higher education institutions face when
the law is not followed. As a result of the lawsuit, The
University of California at Berkeley agreed to make
all its web content accessible including content on
third party websites, train personnel, change internal
processes to consider accessibility, assign a digital
accessibility coordinator, and perform accessibility
audits. The letter ends with a reminder that, “Online
accessibility for people with disabilities cannot be an
afterthought” (U.S. Department of Justice, 2023).

To meet the new ADA requirements, digital con-
tent inside an institution’s LMS must be accessible
to students with disabilities. For example, deaf stu-

dents need videos and audio files with accurate cap-
tions or transcripts (McKeown & McKeown, 2019).
Students who have visual impairments need course
materials in alternative formats like braille (Beyene
et at., 2023). The following study examines data from
one state college’s quest to provide accessible digital
content to students through an LMS.

Literature Review

Students’ Online Learning Needs

Online learning can be beneficial to students with
disabilities when digital platforms and content are
accessible. A blind student, for example, does not
have to navigate public transportation or have some-
one drive them to class to gain an education. Course
content delivered through digital platforms are great
equalizers for students with disabilities because ac-
cess empowers them to learn independently (Beyene
et al., 2023; Marghalani & York, 2021).

Moreover, some course materials are easier and
more affordable to make accessible online. For ex-
ample, captioning videos for a deaf student is less ex-
pensive than paying for a sign language interpreter. A
screen reader can be more affordable than a human
reader for students who are visually impaired. Con-
versely, students with disabilities face barriers when
digital content is not accessible (Beyene et al., 2023;
Francis et al., 2021; Wilkens et al., 2021). For exam-
ple, if a PDF is not accessible, the text cannot be read
accurately by a screen reader. Accessibility barriers
can be overcome by using LMS accessibility tools
like Anthology Ally (Ally), Brickfield Accessibility
Toolkit, Universal Design Online Content Inspection
Tool (UDOIT) Advantage, and YuJa Panorama (Pan-
orama), which make identifying and remediating
inaccessible course materials easier for instructors
(Anthology, n.d.; Brickfield Education Labs, n.d.;
Cidi Labs, n.d.; YuJa Inc., n.d.).

Higher Education and Accessibility

While digital content and online learning can help
improve access for students with disabilities, the lack
of accessible digital content presents a learning barrier
(Beyene et al., 2023). The COVID-19 pandemic pre-
sented additional challenges for students with disabil-
ities due to the hurried nature of putting content online
(Chen, 2021). However, accessibility tools, especially
those that integrate with an LMS, were found to help
improve digital accessibility, even during the COVID-
19 pandemic (MacDonald, 2021; Walters, 2022).

Accessibility detection tools can help instructors
remediate accessibility errors in their digital con-
tent and improve learning conditions for all students
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(Francis et al., 2021) by flagging inaccessible content
and helping instructors remediate the inaccessibili-
ty. In a study of one accessibility tool, Adebesin and
Pillay (2022) found inconsistencies in how the tool
created accessibility scores but found that its strength
was the different alternative formats it created for stu-
dents. Students with low vision found alternative for-
mats or accessible versions of Word documents, rich
text files (RTF), and PDFs the most useful content in
their LMS (Marghalani & York, 2021). Another study
recommended that an LMS should have built in ac-
cessibility tools to flag inaccessible content and help
instructors and designers improve accessibility as
they create course content (Baldwin & Ching, 2021).
Baldwin and Ching (2021) provide examples of two
LMS tools that support accessibility as they look for
similar errors that do not meet WCAG.

Instructors and Digital Accessibility

Training instructors on digital accessibility is an
important component to any successful digital ac-
cessibility initiative (Bong & Chen, 2021). Studies
show that instructors do not feel confident in their
level of knowledge or ability to digitally remediate
their courses to be accessible (Guilbaud et al., 2021).
Instructors lack knowledge of how assistive technol-
ogies work and training is needed to increase knowl-
edge (Sanderson et al., 2022). Training instructors on
how to make digital content accessible was necessary
to help improve learning conditions for students with
disabilities (Chen, 2021; Lazar, 2022). Guilbaud et
al., (2021) found that training in online learning can
help improve instructor knowledge and accessibility
practices. Likewise, Walters (2022) found a statis-
tically significant difference between accessibility
scores for instructors who attended training on acces-
sibility and those who did not. However, lack of train-
ing negatively impacted instructors’ attitudes about
accessibility because they did not understand why
accommodations are required (Black et al., 2014).

The concept of designing with accessibility in
mind from the beginning is called “born accessible”
(Lazar, 2023). Instructors who are trained on acces-
sibility can use this concept in their course design,
which is more cost effective and less time consuming
than remediating for accessibility after the course has
been designed. If instructors are not being adequate-
ly trained on accessibility, then other solutions are
necessary to help them remediate courses that have
already been designed without accessibility in mind.
This is where LMS accessibility tools can benefit and
help instructors.

A qualitative study about what instructors know
about digital accessibility and Universal Design for

Learning (UDL) suggested that a quantitative study
should be conducted in which instructors are asked
to demonstrate their practical knowledge of how to
make digital content accessible (Sanderson et al.,
2022). For these reasons, the present study investi-
gated Sanderson’s et al. (2022) call for quantitative
research. Since the LMS accessibility tool used in this
study gives each course an overall accessibility score,
these scores can be used as a measure of instructors’
digital accessibility knowledge.

Theoretical Framework

UDL and Universal Design for Instruction (UDI)
were used as a theoretical framework for this study
(Baldwin & Ching, 2021; Beyene et al., 2023; Mar-
ghalani & York, 2021). UDL and UDI provide guid-
ing principles so that instruction is designed to meet
the diverse learning needs of all students, including
students with disabilities, and attempt to provide
solutions and suggestions that can help meet acces-
sibility requirements (Black et al., 2014; Olivier &
Potvin, 2021).

UDL is an educational framework that provides
guiding principles, so instruction is flexible for stu-
dents with different learning needs, backgrounds,
and abilities to benefit from the instruction (Black et
al., 2014; Olivier & Potvin, 2021). The framework
is based on Universal Design (UD) principles which
originated in the field of architecture (Meyer et al.,
2014). These principles were applied to the field
of education by Meyer and Rose, who cofounded
the Center for Applied Special Technology (CAST)
(CAST, 2018). Since the late 1990s and early 2000s
the researchers at CAST helped establish the three
core principles of UDL which are multiple means of:
(a) engagement, or why people learn; (b) representa-
tion, or what people learn; and (c) action and expres-
sion, or how people learn (CAST, 2018).

Within each of the core principles of UDL are rec-
ommendations for how these principles can be met
(CAST, 2018). To provide multiple means of engage-
ment, instructors should give students options for (a)
recruiting interest by optimizing choice and autonomy
and minimizing distractions, (b) sustaining effort and
persistence by varying resources and optimizing chal-
lenges, and (c) self-regulation by promoting motiva-
tion. Meeting these recommendations will encourage
learners to be purposeful and motivated. To provide
multiple means of representation, instructors should
give students choices for (a) perception by offering
ways to customize how information is displayed and
offering alternatives for auditory or visual informa-
tion; (b) language and symbols by clarifying vocabu-
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lary, symbols, syntax, and mathematical notations and
promoting comprehension across languages; and (c)
comprehension by activating background knowledge
and guiding information processing. These recommen-
dations will encourage learners to be resourceful and
knowledgeable. To provide multiple means of action
and expression, instructors should give learners op-
tions for (a) physical action by optimizing navigation
and access to assistive technology; (b) expression and
communication by using multiple tools for communi-
cation and knowledge construction; and (c) executive
functioning by supporting the management of goals,
information, and resources. Applying these sugges-
tions encourage learners to be strategic, and goal di-
rected (Capp, 2017; Olivier & Potvin, 2021; Rose,
2000; Sanderson et al., 2022; Tarconish et al., 2023).

UDI is based on UDL principles but focuses on
the design of instruction (Burgstahler, 2009). UDI
supports WCAG since both provide guidance on how
to design with accessibility in mind. When design-
ing using UDI, instruction should be (a) equitably
designed so that it is accessible to all learners re-
gardless of disability; (b) flexible so that learners can
choose methods that best suit their learning needs;
(c) intuitive, simple, and straightforward so learners
are not confused; (d) perceptible so information is
communicated regardless of students’ sensory abili-
ties or ambient conditions; (e) tolerant of error where
instruction leaves room for mistakes that could be
caused by learner’s lack of prerequisite skills or var-
ied pace for learning; (f) designed with low physical
effort so that learning is maximized by eliminating
unnecessary physical exertion; (g) designed with size
and space in mind so that learners can complete learn-
ing tasks comfortably regardless of their mobility or
physical limitations. Students should be able to repre-
sent themselves in multiple ways and should have the
opportunity to engage with students and instructors
in various ways (Black et al., 2014; Burgstahler et al.,
2020; Olivier & Potvin, 2021; Sanderson et al., 2022;
Tarconish et al., 2023).

Tools for Assessing Accessibility

LMS accessibility tools help instructors make
content accessible to all learners. By meeting WCAG
standards, the digital content that instructors provide
their students can be read and interpreted by assis-
tive technologies, allowing students with disabilities
to learn. This accessibility meets the UDL principle
of multiple means of action and expression by pro-
viding options for physical action and by optimizing
content. It works with assistive tools and thereby re-
moving barriers for students with disabilities.

The LMS accessibility tool used in this study
helps instructors achieve UDL/UDI because it allows
students to download content in alternative formats,
giving them agency over their learning. LMS pages
can be converted to plain text, audio, braille, elec-
tronic publication (ePUB), PDF, or optical character
reader (OCR). Students can use a gradient reader or
an immersive reader, which reads text out loud and
includes a dictionary with images and written defi-
nitions and identifies parts of speech. Content can be
translated into over 100 different languages. Students
can choose to have their LMS content displayed in
ways that can optimize their learning. Students can
select from a menu of preset formats for different
disabilities like dyslexia, motor impairments, color
blindness, seizure disorders, or other cognitive disor-
ders. If students do not like the preset formats, they
can customize the LMS to display in a different way.
These features allow students to access course content
in a way that meets their preferred method of learn-
ing. The accessibility tool’s alternative format output
is affected by the quality of the original content. The
closer a file or page is to meeting WCAG, the bet-
ter the quality of the alternative formats output (YuJa
Inc., n.d.). The accessibility tool can help instructors
meet WCAG and legal accessibility while advancing
UDL/UDI principles (multiple means of engagement,
representation, and action/expression) to meet the
diverse learning needs of students. Figure 1 demon-
strates a customized LMS page using the accessibil-
ity tool for color blindness (with color contrast and
saturation adjusted), dyslexia (with readable, larger
fonts), and cognitive learning (with titles and links
outlined and a solid bar that serves as a reading guide
so learners can focus while they read).

Purpose and Research Question

The purpose of this study was to investigate how
accessibility scores changed during the first semester
of a state college adopting an LMS accessibility tool.
Providing students with accessible digital materials
aligned with WCAG meets UDL/UDI principles by
designing with accessibility in mind. The research
question was as follows: What is the mean difference,
if any, between the pre- and post-accessibility scores
after the first semester of adoption?

Method

To investigate LMS accessibility, a quantitative
study was conducted. A paired sample t test was se-
lected as the most appropriate statistical test since it
could be used to compare accessibility scores in the
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Figure 1
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LMS pre- and post-adoption of the accessibility tool
and to determine if there was a statistically significant
difference between the mean scores. The Institution-
al Review Boards (IRB) of two institutions approved
the study; the institution whose data were used and
the institution where the study was conducted.

Participants and Setting

The participants were the instructors at this me-
dium sized state college in the southeast United
States who create and deliver content to students
via the LMS. The institution is a Hispanic Serving
Institution in a small suburban county. In fall 2022,
the number of full-time instructors reported on The
Integrated Postsecondary Education Data System
(IPEDS) was 202 while the number of part-time in-
structors was 360 (NCES, 2023). The racial makeup
of the full-time instructors was 6.44% Asian, 7.43%
African American/Black, 9.41% Hispanic/Latino,
0.50% Hawaiian/Pacific Islander, 75.74% White,
and 0.50% two or more races.

The fall 2022 enrollment of the institution was
14,323 (NCES, 2023). The college recognized its
legal obligation and began undertaking an initiative to
make online courses and digital content accessible to
all students. The college provided mandatory training
on digital accessibility for all instructors in late fall
2022, which was supposed to be completed by sum-

accessible. The following are required Yo meet WCAG accessibility standards.

mer 2023. The training course was developed in-house
by the college’s eLearning department. The training
included instruction on how to check for and remedi-
ate accessibility errors for headings, hyperlinks, lists,
color contrast, tables, alt text for images, and captions
for audio and video files. Instructors had to score
100% on a 10-question quiz to demonstrate that they
completed the training. The training was delivered
via the college’s LMS. Even though the training was
mandatory, not all adjunct instructors completed it. All
full-time instructors completed the training.

While the college provided training for instructors
on digital accessibility, the accessibility tools that in-
structors could use to help them remediate inaccessi-
ble content were lacking. Instructors were relying on
multiple tools that sometimes provided contradictory
information. The college decided to adopt one tool
that would replace the disparate tools. A committee
of instructors chose the accessibility tool after eval-
uating various tools that could be integrated with the
college’s LMS. Although the LMS has its own built-
in accessibility checker, it was found to be insuffi-
cient since it only checks pages via the rich content
editor and not files like Microsoft Office documents
or PDFs (Instructure, n.d.). The accessibility checker
indicates the number or errors on each page and pro-
vides directions on how to fix the errors. The accessi-
bility tool that was selected checks all content in the
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LMS and provides accessibility scores for each page,
file, and for the course overall. The accessibility tool
provides instructors written and video directions on
how to fix each accessibility error.

Mandatory training on how to use the selected
accessibility tool was not provided. Resources like
training videos created by the company that devel-
oped the accessibility tool were added to a resource
course in the LMS for instructors. Some in person
training was offered at a professional learning day for
full time instructors at the start of fall 2023. In person
voluntary open labs were offered to all instructors,
but no adjunct instructors attended. After integrating
the accessibility tool in the college’s LMS and de-
ploying it in all courses in fall 2023, it was important
to understand how accessibility scores were affected
during the first semester of adoption.

The Accessibility Scoring Tool

The accessibility tool assigns an accessibility
score for each course based on the level of accessibil-
ity of the digital content. Once integrated inside the
LMS, the accessibility tool assigned an accessibility
score for all past courses. When content is added to
new courses, the accessibility tool assigns an acces-
sibility score to those courses. The accessibility tool
is responsive; scores change daily as instructors add,
remove, or remediate course content for accessibility.

As the accessibility tool checks course content
for accessibility, indicators appear as red, yellow, and
green symbols throughout every course. The colors
indicate the level of accessibility or level of severity
of the inaccessible content—green for minor, yellow
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®

for major, and red for severe (see Figure 2). When
instructors hover over the red, yellow, and green
symbols, they can see the accessibility score for that
item. The accessibility tool assigns an accessibility
score between 0 to 100% for each page or file based
on WCAG standards. The software relies on artifi-
cial intelligence (Al) technology to find and deter-
mine the severity of the accessibility errors and uses
that information to generate a score. The scores for
the different pages and files are used to generate an
accessibility score for the course. Together all the
accessibility scores for individual courses at one in-
stitution are used to generate an institutional accessi-
bility score.

To remediate accessibility errors on pages or doc-
uments, instructors can open the accessibility report
for that file or page. They are presented with a list of
errors and a “How to Fix” button that provides writ-
ten and video directions for each error. For simple
errors, the accessibility tool will provide a solution,
and the instructor can simply accept the change, and
the accessibility tool will fix the error for them (see
Figure 3).

The state college examined in this study adopted
the accessibility tool Panorama in summer 2023 and
deployed it in all college courses in fall 2023. The col-
lege was relying on the accessibility tool to help guide
and encourage instructors to remediate their own
courses. Institutional data were downloaded in April
2024, for the fall 2022, and fall 2023 terms. The goal
was to compare accessibility scores in courses before
and after adopting the selected accessibility tool.
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Figure 3
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Data Analysis

Utilizing SPSS 29, a paired sample #-test measured
the accessibility scores pre- and post-tool adoption.
Accessibility scores were downloaded for all courses
for fall 2022 and fall 2023 as a .csv file. The data from
both semesters were combined into one Excel spread-
sheet so the data could be prepared for analysis. To
clean the data, some course shells were removed. For
example, courses with no content are assigned an ac-
cessibility score of 0% by the accessibility tool. At
this state college when course sections are merged, a
new course shell is created in the LMS, and the old
shells are not deleted. Additionally, when courses are
canceled each semester, those course shells are not
deleted from the LMS. These are the reasons why
the institutional data included blank courses with 0%
accessibility. The data in the Excel spreadsheet was
sorted by accessibility score. To avoid skewing the
data, courses with 0% accessibility scores were delet-
ed from the Excel spreadsheet.

Next, the following assumptions were used to pair
the courses. While these assumptions may not be the
same at every institution of higher education, these
assumptions are true at the state college examined
in this study: (a) Every instructor creates their own
course content so, therefore, courses must be paired

by instructor; (b) course content in online, in person,
and hybrid courses is generally not the same so these
modalities were considered separately when pairing
the data; (c) for most instructors, course content does
not change significantly from one year to the next,
which is why comparing accessibility scores from
fall 2022 and fall 2023 was appropriate. The goal
was to compare courses with similar content pre- and
post-adoption of the accessibility tool. Using these
assumptions, courses were paired by course, instruc-
tor, and modality (online, in person, and hybrid).

The Excel spreadsheet was sorted by instructor,
by name of the course, and by term. After the data
were sorted, it became possible to examine all the
courses taught by the same instructor at the same time
to determine if there were valid pairs using the pairing
criteria. Courses with no pairs were deleted from the
file. Instructors were deidentified. The .csv file from
the accessibility tool labeled each instructor by their
LMS ID number and not by their name. The LMS
ID number is unique to each user. These numbers
were used to pair the courses by instructor. Courses
taught by multiple instructors were only paired if the
course was taught by the same group of instructors.
The LMS course naming conventions were used to
determine course and modality—online, campus, or
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hybrid. The state college examined in this study has
standard naming conventions for LMS courses that
identify course modality.

In some instances, there were multiple course
sections in the same modality taught by the same in-
structor in the same semester. In this instance, if the
accessibility score for the different sections was dif-
ferent, the average accessibility score of the sections
was used. If the accessibility scores for the multiple
sections were the same, only one course section was
used to create a pair, and the other sections were de-
leted from the data file.

There were 2,725 individual courses for the two
terms fall 2022 and fall 2023. After applying the cri-
teria to pair the courses, 1,030 individual courses or
515 pairs remained. Once the data were cleaned, they
were converted to SPSS to run a paired sample #-test.
A paired sample r-test was deemed appropriate for
these data because it examines the difference between
two means and determines whether there is a statisti-
cally significant difference between them.

Results

To answer the research question—What is the
mean difference, if any, between the pre- and post-ac-
cessibility scores after the first semester of adop-
tion?—a paired sample 7-test was conducted to assess
if the mean differences in accessibility scores for fall
2022 pre-tool adoption and fall 2023 post-tool adop-
tion were statistically significant. An alpha of .05 was
used with n = 515.

The mean accessibility score for fall 2022 was
87.32 with a standard deviation of 10.50. The mean
accessibility score for fall 2023 was 92.33 with a
standard deviation of 7.74. This result shows that ac-
cessibility scores increased by 5.01 points post-adop-
tion of the accessibility tool. The results of the paired
sample 7-test showed a p value of <.001 and # = 14.28,
which indicate statistically significant results. Co-
hen’s d was 0.63 with a confidence interval between
0.53 and 0.72. Using Cohen’s guidelines (1998), this
result reflects a medium effect size. The practical im-
plications of these results are that the accessibility tool
had a medium impact on accessibility scores. This
finding further supports the conclusion that there is a
statistically significant difference between the mean
accessibility scores in fall 2022 pre-tool adoption and
fall 2023 post-tool adoption.

Discussion

The current study was conducted to determine if
an LMS accessibility tool improved course digital ac-

cessibility scores with the goal of meeting ADA re-
quirements and UDL/UDI. The institution where this
study was conducted adopted the accessibility tool
in the summer of 2023 and wanted to understand the
effect that this tool had on the accessibility of digi-
tal materials in their LMS after the first semester of
adoption. The statistically significant results of this
study show that an accessibility tool integrated into
an LMS can improve digital accessibility. Improved
accessibility meets UDL principles of multiple means
of engagement by providing all students learning ma-
terials that meet their learning needs. To improve ac-
cessibility scores in each course, instructors had to
voluntarily remediate, replace, or remove documents
or pages from their course. Instructors at this state
college had to complete mandatory training on dig-
ital accessibility, and while there is an expectation
that instructors should be remediating their inacces-
sible course content, this expectation has not been
enforced. The findings from this study confirm the
results of other studies that found that accessibility
scores increased more with an LMS accessibility tool
than by just training instructors on digital accessibili-
ty (MacDonald, 2021).

Sanderson et al. (2022) conclude that training in-
structors on digital accessibility is necessary, future re-
search should provide quantitative methods, and that
more objective measures could be used to demonstrate
instructor knowledge of digital accessibility. The pres-
ent study addresses these suggestions and takes them
a step further by providing quantitative evidence of
what happens after instructors are trained and institu-
tions provide tools to help make accessibility detec-
tion and remediation easier for instructors.

The statistically significant results could be at-
tributed to a combination of the accessibility tool and
the mandatory accessibility training that the instruc-
tors of this college in the southeast United States were
required to complete. Training instructors on digital
accessibility and UDL can increase awareness of the
barriers students with disabilities face and can posi-
tively impact instructor knowledge on digital accessi-
bility (Bong & Chen, 2021; Chen, 2021; Lazar, 2022;
Olivier & Potvin, 2021; Walters, 2022). However, the
LMS accessibility tool used in this study makes it easi-
er for instructors to meet UDL/UDI principles by flag-
ging inaccessible content and providing directions or
one click solutions to resolve accessibility errors. This
tool helps remove barriers students with disabilities
may face if they need to use assistive technologies,
thereby meeting UDL principles of action/expression.

Upon investigation of some courses, accessibili-
ty scores were lower post-tool adoption because in-
structors added new content to the courses but did
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not take accessibility into consideration. This finding
would seem to show that even though instructors had
to complete simple training, it did not change the be-
havior of all instructors. Providing additional training
on creating “born accessible” digital content could
help convince some of these instructors since design-
ing with accessibility in mind from the beginning is
less time consuming than fixing accessibility after the
content has been designed (Lazar, 2023).

The practical implication of this study is that
higher education institutions should invest in an LMS
accessibility tool, which can be installed in the most
popular LMSs, including Canvas, Blackboard, Moo-
dle, and D2L Brightspace. Tight budgets are always
a limitation in higher education. However, the cost of
one of these tools is less expensive than hiring a team
of employees to manually check all courses for ac-
cessibility. For higher education institutions that have
departments or staff dedicated to remediating digital
content for accessibility, LMS accessibility tools can
help speed up the work by easily identifying content
that needs remediation.

Limitations and Future Research

The current study has limitations that leave room
for future research. There could be some mistakes in
the accessibility tool’s ability to detect or assign ac-
cessibility scores for some courses. Errors have been
reported by two instructors at the institution where this
study was conducted. In these cases, the accessibility
tool mistakenly assigned accessibility scores of 0%
to corrupt files. A mistake in scoring one file would
not impact the accessibility score for the course and
would not impact the results reported here. Therefore,
these types of errors are negligible.

A limitation of LMS tools is that they rely on Al
technology which cannot correctly identify all acces-
sibility errors. For example, Al technology cannot
determine if the content on a page requires headings
or how the headings should be nested and organized.
The tools can only determine if headings are nested
correctly—heading 1 is followed by heading 2, for
example. In addition, Al technology can only deter-
mine if alt text has been added to an image; it cannot
determine if the alt text is appropriate for the image.
LMS accessibility tools make remediation work eas-
ier, but they cannot accurately check for all accessi-
bility errors and cannot entirely replace the manual
work of humans checking accessibility errors. Ac-
cessibility professionals are, therefore, still needed to
check for errors that the LMS accessibility checkers
fail to flag and to fix errors that checkers cannot re-
mediate correctly.

One limitation of this study is that the courses at
this state college were not designed “born accessible”
in that they did not take accessibility in mind when the
courses were being created (Lazar, 2023). Instead, in-
structors are being asked to remediate accessibility at
the back end after the course has been designed, which
is a much more time-consuming process. Accessibility
scores might be higher if instructors were mandated
to fix their accessibility errors or if classes were de-
signed “born accessible” (Lazar, 2023). Another lim-
itation is that this study is exploratory. There are no
other published research studies that use this specific
accessibility tool. More studies are needed to compare
accessibility scores and results at different institutions
to better understand this tool and a variety of other
tools, and their impacts on digital accessibility.

While statistically significant results between fall
2022 pre-tool adoption and fall 2023 post-tool adop-
tion were found, there are no details about what in-
structors did to improve their scores. A survey could
be used to determine the impact that mandatory
training on accessibility had on accessibility scores.
Additionally, a survey or interviews could gather ad-
ditional information to understand how seeing their
accessibility scores changed instructor attitudes or
behaviors regarding accessibility.

Future research could examine what impact LMS
accessibility tools have on students with disabilities.
Quantitative data from the accessibility tool could
examine how students are using this tool and what
alternative formats are most popular and beneficial
to students with disabilities. Quantitative data like
success rates for students with disabilities could be
tracked to see if students’ achievement improves with
more accessible content. Students could be surveyed
or interviewed to understand how they used the LMS
accessibility tool and how or if it helped them learn.

Conclusion

The present study confirms that digital accessi-
bility tools embedded in an LMS can have a positive
impact on the accessibility of digital content that in-
stitutions deliver to their students via an LMS. The
increase in accessibility scores at this institution indi-
cates that the college is closer to meeting its legal ob-
ligation of offering students content that is accessible
and helps achieve UDL/UDI by providing learning
materials designed with accessibility in mind. Ulti-
mately, the more important consideration is that stu-
dents with disabilities will have course materials that
are accessible and will meet their learning needs.



180 Irizarry; Enhanced Digital Learning

References

Adebesin, F., & Pillay, K. (2022). Academics’ per-
spectives on the strengths and limitations of Black-
board Ally. Innovative Technologies and Learning,
13449, 285-295. https://doi.org/10.1007/978-3-
031-15273-3 32

Anthology Inc. (n.d.). Anthology Ally: Empower
learner choice. https://www.anthology.com/prod-
ucts/teaching-and-learning/learning-effective-
ness/anthology-ally

Baldwin, S. J., & Ching, Y-H. (2021). Accessibility in
online courses: A review of national and statewide
evaluation instruments. TechTrends, 65(5), 731—
742. https://doi.org/10.1007/s11528-021-00624-6

Beyene, W. M., Mekonnen, A. T., & Giannoumis, G.
A. (2023). Inclusion, access, and accessibility of
educational resources in higher education insti-
tutions: exploring the Ethiopian context. Inter-
national Journal of Inclusive Education, 27(1),
18-34. https://doi.org/10.1080/13603116.2020.1
817580

Black, R. D., Weinberg, L. A., & Brodwin, M. G.
(2014). Universal Design for Instruction and
Learning: A pilot study of faculty instructional
methods and attitudes related to students with dis-
abilities in higher education. Exceptionality Ed-
ucation International, 24(1), 48—64. https://doi.
org/10.5206/eei.v24i1.7710

Bong, W. K., & Chen, W. (2021). Increasing faculty’s
competence in digital accessibility for inclusive
education: A systematic literature review. Inter-
national Journal of Inclusive Education, 28(2),
197-213. https://doi.org/10.1080/13603116.202
1.1937344

Brickfield Education Labs. (n.d.). Brickfield Acces-
sibility Toolkit. https://www.brickfield.ie/brick-
field-accessibility-toolkit/

Burgstahler, S. (2009). Universal Design of Instruc-
tion (UDI): Definition, principles, guidelines,
and examples (ED506547). ERIC. https://files.
eric.ed.gov/fulltext/ED506547.pdf

Burgstahler, S., Havel, A., Seale, J., & Ole-
nik-Shemesh, D. (2020). Accessibility frame-
works and models: Exploring the potential for a
paradigm shift. In J. Seale (Ed.), Improving Ac-
cessible Digital Practices in Higher Education
(pp. 45-72). Palgrave Pivot, Cham. https://doi.
org/10.1007/978-3-030-37125-8 3

Capp, M. (2017). The effectiveness of universal de-
sign for learning: A meta-analysis of literature
between 2013 and 2016. International Journal of
Inclusive Education, 21(8), 791-807. https://doi.
org/10.1080/13603116.2017.1325074

CAST (2018). Universal Design for Learning guide-
lines version 2.2. http://udlguidelines.cast.org
Chen, W. (2021). Students with disabilities and digital
accessibility in higher education under COVID-19.
Proceedings of the 29th International Conference
on Computers in Education, 1, 656—662. https://
icce2021.apsce.net/wp-content/uploads/2021/12/

ICCE2021-Vol.I-PP.-656-662.pdf

Cidi Labs. (n.d.). UDOIT Cloud Accessibility Tool.
https://cidilabs.com/landing/udoit/

Cohen, J. (1988). Statistical power analysis for the
behavioral sciences (2nd ed.). Routledge. https://
doi.org/10.4324/9780203771587

Francis, J., Adamson, S. R., Meiser, D., Boettcher,
N., McLean, A., & Callahan, R. (2021). Devel-
oping new online course accessibility services for
faculty through collaboration between librarians
and campus departments: A case study. Medical
Reference Services Quarterly, 40(3), 261-273.
https://doi.org/10.1080/02763869.2021.1945862

Guilbaud, T. C., Martin, F., & Newton, X. (2021).
Faculty perceptions on accessibility in online
learning: Knowledge, practice and professional
development. Online Learning Journal, 25(2),
6-35. https://doi.org/10.24059/0lj.v25i2.2233

Instructure. (n.d.). How do I use the Accessibili-
ty Checker in the Rich Content Editor? https://
community.canvaslms.com/t5/Instructor-Guide/
How-do-I-use-the-Accessibility-Checker-in-the-
Rich-Content/ta-p/820

Lazar, J. (2022). Managing digital accessibility at uni-
versities during the COVID-19 pandemic. Univer-
sal Access in the Information Society, 21, 749-765.
https://doi.org/10.1007/s10209-021-00792-5

Lazar, J. (2023). A framework for born-accessible
development of software and digital content. Hu-
man-Computer Interaction — INTERACT 2023,
4, 333-338. https://doi.org/10.1007/978-3-031-
42293-5 32

MacDonald, K. (2021). Gauging accessibility in an
LMS: Finding an ally in Blackboard Ally. College
and University, 96(4), 49-54.

Marghalani, A., & York, C. S. (2021). Online courses
accessibility for low vision. Distance Learning,
18(3), 1-13.

McKeown, C., & McKeown, J. (2019). Accessibil-
ity in online courses: Understanding the deaf
learner. TechTrends, 63(5), 506-513. https://doi.
org/10.1007/s11528-019-00385-3

Meyer, A., Rose, D. H., & Gordon, D. T. (2014). Uni-
versal Design for Learning: Theory and practice.
CAST Professional Publishing.



Journal of Postsecondary Education and Disability, 2026, 39(2) 181

Nash, H. M., Pederson, J. K., & Swanson, H. R.
(2023). Using a pilot study to pivot toward digi-
tal accessibility practices. In R. Mancilla & B. A.
Frey (Eds.), Guide to digital accessibility: Poli-
cies, practices, and professional development.
(pp. 129-140). Stylus.

National Center for Education Statistics (NCES).
(2023). Seminole State College of Florida pro-
file. Integrated Postsecondary Education Data
System (IPEDS). https://nces.ed.gov/college-
navigator/?q=seminole+state+college+of+flor-
ida&s=all&id=137209

Olivier, E., & Potvin, M. C. (2021). Faculty develop-
ment: Reaching every college student with Uni-
versal Design for Learning. Journal of Formative
Design in Learning, 5(2), 106—115. https://doi.
org/10.1007/s41686-021-00061-x

Rose, D. (2000). Universal Design for Learning. Jour-
nal of Special Education Technology, 15(1),67-70.
https://doi.org/10.1177/016264340001500108

Sanderson, N. C., Kessel, S., & Chen, W. (2022).
What do faculty members know about Univer-
sal Design and digital accessibility? A qualita-
tive study in computer science and engineering
disciplines. Universal Access in the Information
Society, 21(2), 351-365. https://doi.org/10.1007/
$10209-022-00875-x

Sieben-Schneider, J. A., & Hamilton-Brodie, V. A.
(2016). Doing the right thing: One university’s ap-
proach to digital accessibility. Journal of Postsec-
ondary Education and Disability, 29(3), 221-230.

Straumsheim, C. (2017, May 18). Glacial progress
on digital accessibility. Inside Higher Ed. https://
www.insidehighered.com/news/2017/05/18/
data-show-small-improvements-accessibili-
ty-course-materials

Tarconish, E., Scott, S., Banerjee, M., & Lombardi, A.
(2023). Universal design for instruction & learn-
ing in higher education: Where have we been and
where are we headed? Journal of Postsecondary
Education & Disability, 36(3).

U.S. Department of Justice. (n.d.). Introduction to
the Americans with Disabilities Act. ADA.gov.
https://www.ada.gov/topics/intro-to-ada/

U.S. Department of Justice. (2023, May 19). Dear
colleague letter on online accessibility at post-
secondary institutions. https://www.justice.gov/
crt/case/dear-colleague-letter-online-accessibili-
ty-postsecondary-institutions

U.S. Department of Justice. (2024, March 8). Fact
sheet: New rule on the accessibility of web con-
tent and mobile apps provided by state and local
governments. ADA.gov. https://www.ada.gov/
resources/2024-03-08-web-rule/

Walters, A. P. (2022). Evaluating the effectiveness of
online faculty development in creating accessible
content (Publication No. 29403121) [Doctoral
dissertation, The University of Toledo]. ProQuest
Dissertations & Theses.

Wilkens, L., Haage, A., Luettmann, F., & Buehler,
C. R. (2021). Digital teaching, inclusion and
students’ needs: Student perspectives on partici-
pation and access in higher education. Social In-
clusion, 9(3), 117—-129. https://doi.org/10.17645/
s1.v9i3.4125

World Wide Web Consortium (W3C). (2024a, March
7). Introduction to web accessibility. https://www.
w3.org/WAI/fundamentals/accessibility-intro/

World Wide Web Consortium (W3C). (2024b,
December 5). Understanding the four princi-
ples of accessibility. https://www.w3.org/WAI/
WCAG22/Understanding/intro#understand-
ing-the-four-principles-of-accessibility

World Wide Web Consortium (W3C). (2024c, De-
cember 12). Web Content Accessibility Guidelines
(WCAG) 2.2. https://www.w3.0rg/TR/2023/REC-
WCAG22-20231005/

YulJa Inc. (n.d.). YuJa Panorama for LMS accessibili-
ty. https://www.yuja.com/panorama/

About the Author

Marisabel Irizarry received a Ph.D. in Educa-
tion, Instructional Design and Technology from the
University of Central Florida and an M.A. in Latin
American Studies from Georgetown University. Her
professional experience reflects more than two de-
cades in higher education, encompassing teaching,
faculty development, honors education, and online
learning leadership. She is currently the Director of
eLearning at Seminole State College of Florida, where
she leads digital accessibility initiatives, instructional
design, and learning management system operations
to support high-quality online learning. Her research
interests include digital accessibility and quality on-
line learning experiences in higher education. She can
be reached by email at irizarrm@seminolestate.edu.



