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Abstract. Creating and sourcing accessible Open Educational Resources
is a challenge. Although slides are one of the primary forms of educational
resources, there has been little focus on what is required to make slides
containing different media accessible and how to encourage authors to
improve accessibility. This paper examines the components within slide
presentations that impact accessibility and will evaluates six different
approaches for encouraging authors to add accessibility issues. Authors
indicated a preference for being encouraged and guided to resolve issues
rather than allowing for automatic corrections.
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Introduction

Open Educational Resources (OERs) are openly licensed and freely available
learning materials that can be used in e-learning contexts and beyond. One of
the key advantages of OERs is that the license allows for the content to be
reused, remixed, and repurposed [8]. Often, OERs are published on the Web in
the form of OpenCourseWare (OCW), with resources organized into courses and
complemented by tools for collaboration and evaluation. Learners may include
those with disabilities who encounter barriers to their accessibility needs and
preferences. These needs and preferences should be addressed by OCW systems
that aim to be inclusive and accessible to all.
To ensure OERs are accessible, it is important to provide teachers and learners with disabilities with appropriate user interfaces (UIs) for reading, browsing,
and authoring the materials. An OER can be represented in various formats,
including text documents, slides, videos, and audio files. While considerable research has been conducted on the accessibility of individual media and text
documents [11], one of the most common e-learning formats is slides for use in
lectures and other teaching contexts.
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Slides are created to represent information concisely with a structured layout
in order to help learners easily recall knowledge. A slide deck comprises of a
collection of slides which can make up a course, lecture, or any other form of
presentation on a specific topic. One slide can be considered to be the equivalent
to a paragraph of text in that it should convey a single topic or concept. However,
whereas a paragraph usually only contains text, a slide can include different types
of media, such as images, tables, audio, and videos. Slides are also widely used
independently of a presenter, as they provide a readable and printable version of
the content. Furthermore, they can be exported to other types of formats, such
as static PDF documents or video slideshows.
Slides can pose particular accessibility challenges due to the frequent use of
images, bulleted lists, and tables. In addition, the spatial layout of content on
a slide is often used to convey information. The experience for a disabled user
accessing these different types of content can be highly dependent on the quality
of the accessibility information (such as the captions, audio descriptions, and
‘alternative’ text) used to annotate the slide. While some annotations can be
automated, the authors of the slides are usually most suited to undertake this
task, as they are the subject experts.
This work addresses the following research question: What accessibility annotations should be included in a presentation slide and how can authors be
encouraged to undertake actions to improve the accessibility of their slide content?
This research is conducted in the context of the SlideWiki EU project5 ,
which involves the development of a large-scale accessible OCW platform for
OERs. The platform provides a means for creating and presenting slides online,
in HTML, where authors can collaboratively edit and share their content. This
offers the opportunity for the OERs to be accessible to assistive technologies,
which can be used by authors and learners with disabilities. It is therefore necessary that both the content and the platform conform with digital accessibility
standards. In addition, as the platform provides a collaborative slide creation
tool, the accessibility of the content must be maintained even when authors
edit and create different versions of the slides. Throughout the project, feedback
on the platform design and use has been provided by a range of organizations
involved in trials. Our methodology is organized into four steps:
1. Define the main components of the slides, and the accessibility needs for
each component, to enable the content to meet the relevant accessibility
guidelines ([4], [5], [7], [9]) and IMS Access For All (AfA) specification [2].
2. Identify which of these accessibility needs can be met through functionality within the slide creation tool and which will require action by content
authors.
3. Identify approaches that can be used within a slide creation tool for ensuring
authors undertake the necessary actions to ensure their content is accessible.
4. Gather feedback from authors on prototypes of the approaches that could
be developed to improve the accessibility of their slides.
5
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Accessibility Requirements of Slides

As a first step to identify the accessibility requirements of slides, an analysis
was undertaken of the relevant components and properties of slides and decks.
A deck has three components: 1) meta-data, 2) outline, and 3) slides.
The deck meta-data defines the properties of a deck (e.g., language, date,
topic). It also contains the theme defining the visual presentation of the content
within the deck. Each theme uses Cascading Style Sheets (CSS) to set the font
size, font type, font color, and background color. As the theme is used to set
the visual elements of a deck, this can be used to manage accessibility by offering color and font combinations that meet accessibility guidelines. The default
theme of the platform includes high contrast and common color combinations
for those visual difficulties. The inclusion of additional meta-data concerning
the accessibility of a deck and its content may also be useful for educators when
searching for OERs. Such meta-data could be used to report decks that contain
slides that have been checked for accessibility or to report the complexity of the
text within the slides. This could be linked to the needs for learners to filter
search results [6].
The outline refers to the structure and organization of the slides within the
deck, which is important for users to be able to navigate through the slides and
recognize the structure of the presentation using different assistive tools. Each
slide in the index contains an ID and a name, which is human-readable when
viewing the structure of the deck. The slide name is equivalent to a page or
document title and is independent of the title used within the slide content. To
meet accessibility guidelines, authors should be encouraged to give each slide
within a deck a unique name.
A slide is the fundamental part of a deck; it can be composed of:
– The slide layout, which defines the location of the different content components within the slide and may also convey meaning.
– The slide content, which is made up of elements that may contain a heading,
normal text (a short paragraph), a list, symbols and equations, tables, charts
and images, hyperlinks, or embedded media such as a video.
A slide can only be considered to be fully accessible when each of the content
elements within it meets the accessibility requirements for that type of media. In
addition, the information indicated by the layout must be conveyed appropriately
through the reading order and accessibility annotations. Predefined layouts, for
example, with inputs boxes using predefined styles for the slide heading and a
box for text and list content, can assist authors with managing the reading order
if they are encouraged to use them. However, there is always a risk that authors
will convey information through the layout (for example, if they use a number
of components to create a diagram) and this will need to be described to readers
who rely on non-visual access through accessibility annotations.
In order for the content created within the slide editor to be accessible, the
following must be met: i) comply with accessibility guidelines, and ii) allow
authors to annotate the content with additional accessibility information [1].
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The first step taken to meet these requirements was to select an authoring
toolbar that conforms to the W3C Authoring Tool Accessibility Guidelines 2.0
(ATAG 2.0) [3]. While such an authoring tool can generate accessible content,
a review of the potential slide content elements identified six areas that would
require input from the slide author, as outlined in Table 1.
Table 1. Accessibility requirements for the slide content elements
Slide content
element

Accessibility added by the Author actions required to
system
improve accessibility

Slide title

Set as heading using the
respective HTML tag.

Ensure that each slide has a
unique title.

Text box

Authoring toolbar creates
appropriate HTML tags text
styling, lists and hyperlinks.

Ensure that lists and styles are
added using the authoring toolbar.

Image

Ensure that the alt text is
meaningful. Where multiple images
Interface provided for adding
are combined to form a diagram,
alt text and captions to images.
the alt text should describe the
diagram appropriately.

Embedded
content

Ensure that each iframe has a title
and that the site provides
An iframe can be accessed
accessible controls. If the content
using the keyboard, alternative
contains video or audio media, and
input devices and assistive
it does not have closed captions
technologies. An interface is
and/or an audio description, then
provided for adding a title or
a transcript and description should
caption for embedded element.
be provided in the speaker notes or
attached to the slide.

Equations

Equations are embedded within Ensure authors avoid adding
slides as MathML.
equations as images.

Tables

Tables are created as HTML,
Define which rows and/or columns
and an interface is provided for
are headers and provide a caption
setting headers and adding a
or text summary of the table.
caption or text summary.

3

Approaches for Ensuring Authors Address the
Accessibility Requirements of Slides

As part of an iterative, user-centered design process, six approaches were identified for encouraging authors to improve the accessibility of their slides:
1. Require: Require authors to address accessibility issues on each slide before
they save their deck. Authors would be notified of accessibility issues and the
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6.
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actions they need to undertake to make their slides accessible before they
can publish their slides as OER.
Guidance: Assist authors to make their content accessible as they create
it. Authors would be presented with guides and hints on how to make their
slides more accessible as they add content.
Encourage: Encourage authors to check and correct accessibility issues once
they have created a slide. Authors would be informed of potential accessibility issues when they attempt to save a slide and be encouraged to address
the issues.
Rate: Encourage authors to make their slides accessible by including accessibility as a factor in rating and search results. The number of accessibility
issues would be considered as a factor in rating decks and ordering search
results. Decks with the least number of issues would be rated higher.
Crowd-source: Encourage other users to improve the accessibility of slides
in an attempt to crowd-source accessibility enhancements. Users could add
accessibility information to other authors’ decks. This would increase their
prestige on the platform as they will have contributed content. However,
their changes to the deck may not be as accurate as the annotations that
would have been created by the original author.
Automatic: Attempt to automatically fix accessibility issues. Some techniques can be used to automatically improve the accessibility of slide content, but this may result in incorrect accessibility annotations being added
to slides.

Each approach presents different advantages and disadvantages to authors and
users who rely on accessibility conformance. This must be balanced against the
goal of encouraging authors to create OERs, with the potential to be accessible
through an efficient and satisfying user experience.
In order to establish which approach would be most effective to encourage
authors to create accessible slides, a survey was distributed to lecturers and
teachers creating content within the SlideWiki project. Each approach was explained in the survey with an illustrate mock-up. Authors were requested to rank
each approach using a five point Likert scale. In addition, the survey included a
question about how much time the authors were willing to spend on accessibility
issues per slide, and a free-text question were provided for additional comments.
Thirteen authors responded to the survey; their results are presented in Figure 1.
The approaches “encourage” and “guidance” received the most positive responses from authors with 77% and 69% in agreement, respectively. This shows
that many authors would like to be made aware of potential accessibility issues and would like information on how to address these issues. Responses for
the “require” approach, which would ensure that authors addressed accessibility
issues before publishing their deck, were also positive overall with 62% of respondents agreeing with this approach. Automatically correcting accessibility issues
was the least popular approach with only 23% responding positively. Comments
from authors indicated that they were concerned about the quality of automatic
annotations and their content being altered without their approval. Similarly,
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Fig. 1. Chart of the responses by slide authors to questions of whether they agreed
with each proposed approach to improving the accessibility of slides.

there were mixed views on whether other users should be allowed to improve the
accessibility of authors slides using the “crowd-source” approach, as concerns
were raised about changes being made to authors’ slides without their knowledge. Authors did not show a clear preference on whether decks should be rated
on their accessibility.
Figure 2 illustrates the amount of effort that authors would be willing to
spend on accessibility issues. Authors were asked to say how long they were
prepared to spend on fixing accessibility issues on a slide: i) no time, ii) two
minutes, iii) five minutes or iv) as long as it takes to create a slide. More than
half of the respondents indicated that they felt two minutes was a reasonable
time to fix accessibility issues on a slide, and 38.5% were willing to spend longer
than two minutes. Only one respondent indicated they were not willing to spend
any time on addressing accessibility issues.

Fig. 2. Chart of responses by slide authors to the question ”How long are you willing
to spend on improving the accessibility of a slide?”
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Discussion

Despite slide presentations being one of the most common forms of learning
material, there has been little work on investigating how these can be made accessible to all users. Accessibility guidance has tended to focus on materials that
form a linear document or web page. By considering common elements in slides,
six areas were identified as requiring authors input (cf. Table 1). This is a more
straightforward list of requirements for authors to review than WCAG2.0 [4],
which contains at least 60 success criteria.
Responses from authors indicate that there is a preference to be encouraged
to improve the accessibility of slides, as long as the process is efficient and not too
time consuming. However, the two approaches that are preferred by the authors
(“encourage” and “guidance”) would rely on their judgment and goodwill to
resolve issues.
The survey was small; it was clear that quality and content ownership as
well as the usability of the accessibility approach would affect how likely authors
were to engage with improving the accessibility of slides. Improving accessibility
cannot be separated from usability. It is important to ensure that the tools for
creating accessible content are efficient and effective, as poor usability could
result in a lower usage and mitigate the objective of creating more accessible
content.
Of particular interest were the concerns about the quality of the automatic
accessibility annotations. Authors want to be able to check and confirm any
amendments to their slides before they are published. This would limit the efficiency and usability gains of automated processes. On the other hand, the use
of automatically generated image descriptions is increasing, and studies of their
use in social media tools have shown that blind and visually impaired users tend
to accept automatic descriptions if they are aware of their possible ambiguity
[10]. However, the quality and provenance of learning content is particularly important when encouraging the adoption of OERs. Therefore, having a level of
ambiguity within accessibility annotations may not be appropriate in a learning
context and requires further investigation.

5

Conclusion

Encouraging authors of OERs and OCW to consider the needs of disabled learners and to meet accessibility requirements is vital for inclusion. Despite the wide
use of slide presentations in education, few studies have considered the related
accessibility requirements. This paper has reviewed the elements that make up
slide presentations, and has determined which of these can impact the experience
of users with accessibility needs. By providing a slide editing tool for creating
accessible content, there are mainly six elements commonly used within slides
that require the author to undertake actions to ensure the slides are accessible.
Willingness to spend time fixing accessibility issues is increased if support is offered, as long as it is an efficient process. As a result of this work, it is intended
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that the SlideWiki platform will warn authors of potential accessibility issues and
provide them with guidance as they create content. The authors’ concerns about
automatic correction of accessibility issues should be noted and future studies
are needed to consider whether the impact of providing potentially inaccurate
accessibility information benefits or hinders learners.
Acknowledgments. This research has been supported by the EU project
SlideWiki (grant no. 688095).
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