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ABSTRACT

Online videos are a medium of choice for young adults to access
or receive information, and recent work has highlighted that it is a
particularly effective medium for adults with intellectual disability,
by its visual nature. Reflecting on a case study presenting fieldwork
observations of how adults with intellectual disability engage with
videos on the Youtube platform, we propose a framework to define
and evaluate the accessibility of such large video repositories, from
an informational perspective. The proposed framework nuances
the concept of information accessibility from that of the accessibil-
ity of information access interfaces themselves (generally catered
for under web accessibility guidelines), or that of the documents
(generally covered in general accessibility guidelines). It also in-
cludes a notion of search (or browsing) accessibility, which reflects
the ability to reach the document containing the information. In
the context of large information repositories, this concept goes
beyond how the documents are organized into how automated
processes (browsing or searching) can support users. In addition to
the framework we also detail specifics of document accessibility for
videos. The framework suggests a multi-dimensional approach to
information accessibility evaluation which includes both cognitive
and sensory aspects. This framework can serve as a basis for practi-
tioners when designing video information repositories accessible to
people with intellectual disability, and extends on the information
presentation guidelines such as suggested by the WCAG.
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1 INTRODUCTION

The profusion of online videos, including instructional videos, is
one of the greatest opportunities that the digital information age has
brought to people with intellectual disability. Indeed, people with
intellectual disability ! can rely on the visual and audio features
of videos in order to access the information it contains, and the
multiple ways that a single type of instruction (for example, cooking
pasta) may be presented enhances the chances that there exists an
instructional video that suits both the preferences and needs of
each individual. Indeed, one of the recommendations for cognitive
accessibility is that text (language) be augmented or replaced by
visuals [1].

The challenge that remains is to provide users access to these
videos that suit their needs and interests. Most search interfaces are
failing to embed visuals in every step of the process, with querying
(except for querying with emojis) and search engine results pages
(SERPs) (except for thumbnails) relying highly on words. Further
!Intellectual disability is also referred to as cognitive impairment, and sometimes
learning disability. It can include a number of cognitive difficulties (eg. memory,

reading, sequencing) and can be recognised through support needed in daily living
(18]
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to this, while there has been research considering the inclusion of
accessibility of documents (more often in the form of readability
measure) as part of search results ranking, what makes a video
accessible remains uncertain.

Inspired by field observations of people with intellectual disabil-
ity engaging on the YouTube platform, we present in this perspec-
tives paper a framework to situate the various aspects of accessibil-
ity. We propose that they need to be accounted for when building
a large video repository that inclusively supports people with in-
tellectual disability to access information through these videos.
Through this framework, we make apparent search accessibility as
an essential feature. After introducing relevant related work, we
present the case study and field observations. We then present the
framework, and discuss its broader applicability.

2 RELATED WORK

2.1 Information Accessibility Guidelines

While opportunities for people with intellectual disabilities (ID)
are improving due to developments in technologies, people with
ID are not accessing them to the same degree as other groups
of the population [10]. The accessibility of technology not only
depends on what it can be used for, how easy it is to use and its
appearance, but also how well it satisfies the needs of the user [9].
Many efforts such as the Web Accessibility Guidelines (WCAG) are
designed to assist in making the Web more accessible to people with
disabilities and creating a more inclusive society [1]. Researchers
have investigated the barriers which impede Web access for people
with ID. Social barriers include lack of education and training,
financial barriers, and limited policy and governmental support [11].
Individual barriers, are associated with the cognitive and physical
demands of Web access. The efforts made to build a more accessible
Web (i.e. WCAG [1]) have been criticised for being insufficient
to support the needs of people with ID [9]. The authors observe
that WCAG focuses on non-cognitive impairments (i.e. visual and
sensori-motor impairments), leaving cognitive impairments such
as limitations in sequential reasoning unaddressed.

2.2 Document Retrievability

Outside of research investigating access for people with disability
(or special needs), information accessibility is defined and measured
for a given document (or a set of documents presenting a piece
of information) as the likelihood that it will be found by a user
who searches for it. It can be done from a system’s perspective, as
retrievability, where simulations can then expose the limitations
of a search function in this regard [4]. This approach can provide
a great insight into the best scenario of what users may achieve
within a large-scale system, but does not account for how users may
actually search. It can also be considered from a user’s perspective,
as findability, by involving users in using their own strategies to
retrieve the information and measure how often they are successful
[12]. Although this is still a measure of the system, not of the users,
this approach also does not account for user’s individual preferences
and strategies, and typically assumes that the access platform itself
is appropriate.

2.3 Information Access by People with
Intellectual Disability

Rocha and colleagues have established a program of research to
support online information access for people with intellectual dis-
ability [13-15]. Through their research, they found that people
with intellectual disability are keen to access information online,
and that they are motivated to complete tasks. They also found
that when using a purpose designed application to access videos,
which uses only visuals for interactions, they were able to com-
plete pre-determined queries. Sitbon and colleagues [5, 6, 16] have
observed how young adults perform various information access
tasks, through search engines, voice search and social media. They
have shown that users were able to use support from people around
them to perform the various aspect of online information seeking,
and that visuals were a key feature that supported them [16]. They
also found that a large majority of young adults with intellectual
disability were using Youtube [6], that voice search can be empow-
ering and effective for querying but more support is needed for
information access beyond the query [5], particularly in instances
where the system cannot understand a user properly. Because of
their visual nature, platforms that provide information in video
form are good candidates to provide information that is accessible
and in an accessible manner to people with intellectual disability

(2].
3 FIELDWORK

We wish to point to a number of observations that we (the authors)
have made through 4 years of field work, on of how users with
intellectual disability approach and use Youtube, including but not
exclusively for accessing information.

It should be noted that, at the time of writing, information can
be accessed on Youtube thanks to the following features: textual
query (the traditional search bar), subscriptions (get content from
select sources), recommendations (get related videos tailored to user
activity), browsing using topic and categories, and other users activ-
ity (trending videos). Youtube autoplays recommended or channel
videos in sequence, acting as an unilateral information distribution
device. Youtube also offers a social media platform where people
can discuss videos and generate additional information. Other video
delivery platforms offer similar information access features.

3.1 Context

The observations we have made were during fieldwork conducted
by 4 members of the research team. Some of these observations
were made incidentally during time spent in one of four commu-
nity based centers over a period of 4 years where we explored how
people use information access technology [16] and social media
[6], but also investigated new types of interactions [17]. Some of
the observations were made during technology use workshops,
called "Techshops", which we conducted over a one year period.
These workshops engaged young adults with ID from two of the
community centers in learning how to use everyday technologies
including YouTube and social Media [7]. Other observations were
made during an ethnography of four participants with complex
communication needs who also attend one of the community cen-
ters, for more details see one of the case studies [8].



3.1.1 Participants. Each center hosts between 20 and 30 adults
with intellectual disability. In this context, intellectual disability is
defined in participant’s terms, where they have been requesting
support by the organisation to help them develop skills in day-to-
day living and social participation skills, including functioning in
literacy and numeracy. It is not attached to a specific diagnosis or
an average intellectual quotient.

3.1.2  Data collection and analysis. The observations presented in
this paper constitute a reflection on the fieldwork conducted, either
as part of studies addressing different research questions, or inci-
dentally to other studies. As a result, there is no single methodology
of data collection or analysis that can be pointed to here.

3.2 Observations

In a study focusing on social media and conducted in 2018 [6],
we formally observed that 100% of people with ID used YouTube,
with a few sparingly using among social media and Google. The
characterization of participation in YouTube was however solely
for entertainment purposes such as listening to their favorite music,
watching movies (drama, or children’s shows). Participants with
complex communication needs also all use Youtube to watch videos.

In a separate study [17], we formally observed that participants
browsed through with content on YouTube using recommended
videos on YouTube. However, browsing is typically based on what
appears, not necessarily selective. Also, we haven’t observed them
skip forward or go to another video when the video they are watch-
ing does not seem relevant, most likely because they are not ap-
proaching the platform with a specific goal or purpose in mind.
During the ethnography [8], we have observed that three of the par-
ticipants with complex communication needs operate the platform
collaboratively with a person who supports them. One of them,
who is non-verbal, operates it independently, effectively browsing
using the recommendations. He has demonstrated his ability to use
the recommendation very rapidly and in an ontological manner in
order to reach a very specific video he is searching for.

During the Techshops[7], searching was found challenging due
to issues with typing and spelling. We introduced the workshop
participants to voice search. While they truly enjoyed it, its usabil-
ity was difficult across participants. Also, we found in a previous
study involving search using voice on mobile devices [5] that this
is generally because recognition is not robust when people have
stutters, simply speak quietly, or pause too long between hearing a
question and thinking of answer (when using voice assistants in
this case). Also, voice search does not support people in phrasing
their query any more than an empty text box, and quite often par-
ticipants need prompting, discussion and suggestion in order to
establish clearly what they may query.

4 PROPOSED FRAMEWORK

Considering Youtube’s widespread adoption amongst adults with
intellectual disability, an argument could be made that the platform
is already accessible to people with intellectual disability. How-
ever, our observations suggest that while that may be the case for
“shallow” features, the platform does not support agency in an in-
formation access scenario. From there, we suggest that the notion
of accessibility needs to be established in a way that accounts for

not only web accessibility (ie. accessibility of menus or buttons
with a screen reader), but also search (or browsing) accessibility
(ie. how accessible are interactions with the system) and media
accessibility (ie. whether a search result itself, in this case a video,
is accessible). Our proposed framework in Figure 1 illustrates how
information access can indeed be decomposed into information
availability, information organisation and information presenta-
tion and how each of these need to be accounted for to ensure
that information provided through video media can reach users in
their terms. We further define what aspects of search accessibility
and media accessibility may require attention when establishing
the accessibility of a large video repository in sections 4.1 and 4.2
respectively.

The framework also illustrates how existing measures employed
by video platforms (or to evaluate them) contribute to the broader
notion of accessibility: how relevant to the user are the results of
a platform to an expressed information need (information need
relevance), what is the likelihood of a relevant video to be retrieved
by the platform (information retrievability), and how well does a
video convey a piece of information (information quality). These
measures can and should also be adapted to embed accessibility, in
a similar fashion that relevance measures of text document can ac-
count for their readability. Using this systems-centered perspective,
one could for example chose to devise a measure of the accessibil-
ity (ie. retrievability) of the accessible documents in the collection.
Measures of the quality and veracity of the information may also be
accounted for, as well as approaches that may consider the relevance
of documents provided to a user on the basis of their information
need. These may be implemented using classical information re-
trieval approach, however would likely need to be adapted to a
wider audience.
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Figure 1: Information accessibility in video repositories



4.1 Search accessibility

While there is in theory a lot of elements of multimodality in a
platform such as Youtube (ie. text, images and videos can all be
actionnable content), the actual search interface is not truly multi-
modal and makes surprisingly little use of images for representing
content outside navigation. Yet the main opportunity for agency in
accessing information is currently the use of images in recommen-
dations lists. Still, recommendation algorithms are not necessarily
supportive of (or intended to) helping users express and refine an
information need, but rather building on popularity and a little bit
of serendipity. The voice search alternative presents a first step
in extending the accessibility of the querying stage in the search
process, but may still not be accessible to users with intellectual
disability and does not support visuals and suggestions

The other aspect that need to be inspected in terms of search
accessibility are the results lists, which at the moment tend to
consist of a single caption image (which is not always representative,
and often contains text), and text, as well as popularity features.
A results list that could be more accessible should include several
images for each video in the list, in a way that describes its content.
It may also have a stronger emphasis on the accessibility features
of the video, or the list itself could favor more accessible content.

4.2 Media/Document Accessibility

While any video could be considered accessible by a person with
no visual or hearing difficulty, there is a range of factors that may
make them not appropriate to provide information to users with
intellectual disability. These include:

Understandability of the language used in the video
Sensory overload (voice and music, movements, colours, ...)
Pace (speed of language, sequences duration, pauses, ...)
Use of visuals to support meaning (instead of visuals of
someone talking, or unrelated images).

There is probably no one size fits all when it comes to cogni-
tive appropriateness of a video (and therefore accessibility to its
information). Perhaps an accessible platform would ensure that all
information is available in a variety of media, supporting diversity
of information presentation and providing choice to users.

5 DISCUSSION

The framework that we propose in this paper highlights various
aspects of accessibility that should be accounted for when design-
ing a large video repository accessible to people with intellectual
disability. We presented suggestions of what could make search
more accessible from a video collection perspective, and what could
make videos more accessible from an information perspective. How-
ever, these are not yet guidelines, and further research is needed to
establish what criteria may be measurable and worth measuring.
It is also important to keep in mind that every user is different,
and that there may be several strategies employed to reach accessi-
bility. Personalisation is one approach, where users are presented
with interactions that are tailored to them. Diversifying search re-
sults is another approach, where a system may seek diversity of
styles of videos, as users can choose the one that suits them best.
Restriction may be another approach, by only selecting features
and content that is built to be accessible to all. Depending on the

audience, a video repository provider may want to consider any of
these approaches at any stage in our framework.

Implementation of our proposed framework, or parts of it, can
explore and make use of technologies developed for large video
collections, search as video linking [3] and recommender systems
(which may provide advances in browsing), or video summarisation
(which may support media accessibility).

While the framework is inspired by people with intellectual dis-
ability it likely has applicability to people with other sets of abilities,
as well as situational abilities. For example, video captioning [3]
can enhance the accessibility of videos, not only to people who
have hearing difficulties or impairments, but also in situation where
people may want to watch images without the sound (eg. in a cafe).
Similarly, considerations for web accessibility apply beyond includ-
ing people with disabilities, and consider accessibility of websites
through a variety of platforms, using visuals or audio or touch as a
variety of ways to interact.

Further suggestions to improve the accessibility of a video ac-
cess platform may include: represent content of videos in results
(keyframes, content summarisation or description generation); ac-
count for and display content accessibility ratings; help with query
composition (accessible voice search; suggest reformulations; at-
tach images to phrases); bridge search and browsing facilities (i.e.
include topics in search results, queries in categories); help users fo-
cus (disable advertising, highlight important parts of the sequence).

While our framework covers aspects of interface and functional-
ity, it does not account for the context of use. Yet, this is essential
in considering long term use and accessibility by people with in-
tellectual disability. For example, our case study included people
participating in technology workshops, who will develop competen-
cies and habits to use such platforms. What may not be immediately
accessible, or may be confusing or overwhelming at first, may be-
come appropriated in the long term. Another example that our case
study highlighted is the use by people in an interdependent setting,
where a user with complex communication needs may partner with
a supporter in order to reach their information goals. Finally, our
framework does not include aspects of information use, including
storing, sharing and recalling. For example, a video may lend itself
better to recalling how to cook if the setup displayed in the video
is similar to that of the user.

6 CONCLUSION

The framework we are proposing can serve as a basis to establish
comprehensive accessibility criteria or measures, whether it is to es-
tablish the inclusiveness of a general purpose video access platform,
or to design access to a specific video collection in a website dedi-
cated to users with intellectual disability. While the framework does
not in itself establish such criteria, it suggests some aspects that can
be considered. We suggested a number of approaches to improving
accessibility, which opens up avenues for future research.
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