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ABSTRACT

Audiovisual media is an integral part of many people’s everyday
lives. People with accessibility needs, especially people with com-
plex accessibility needs, however, may face challenges accessing
this content. This doctoral work addresses this problem by inves-
tigating how complex accessibility needs can be met by content
personalisation by leveraging data-driven methods. To this end,
I will collaborate with people with aphasia, a complex language
impairment, as an exemplar community of people with complex
accessibility needs. To better understand the needs of people with
aphasia, I will use collaborative design techniques to meet the needs
of end users. This will involve them in the design, development and
evaluation of systems that demonstrate the benefits of content per-
sonalisation as an accessibility intervention. This paper outlines the
background and motivation to this PhD, the work that has already
been completed, and current planned future work.
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1 INTRODUCTION

Audiovisual media content is ubiquitous in everyday life. We enjoy
watching TV broadcasts, films in cinemas, streaming online con-
tent, and much more. These, however, are not always accessible
to all people. There are currently 14.4 million people in the UK
who have a disability, with almost half being 65-years or older [17].
While there has been research focusing on making audiovisual me-
dia accessible to people with disabilities, this research has focused
mostly on narrow user groups, such as people who are blind and
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visually impaired (BVI) or d/Deaf and hard of hearing (DHH). Ex-
isting accessibility intervention technologies that aim to help these
communities have been extensively researched, such as subtitles
[12] and audio description [4].

This focus, however, has left a gap in knowledge when it comes to
making audiovisual media more accessible to people with complex
needs, such as aphasia. For instance, due to the variable nature of
complex communication impairments, symptoms and severity may
vary significantly from person to person, meaning any “one size fits
all” approach to audiovisual media accessibility interventions is un-
likely to be successful. Furthermore, existing accessibility guidelines
have a limited applicability when it comes to these communities
[13]. Therefore, this PhD aims to explore this knowledge gap by
working with an exemplar community with complex needs, people
with aphasia (PWA), and investigating ways in which audiovisual
media can be made more accessible to them.

Aphasia is an acquired communication disorder that is usually
caused by damage to the brain due to a stroke or head injury. PWA
can find reading, writing, listening, and/or speaking challenging,
with different people experiencing aphasia differently, as well as
experiencing distinct levels of challenge. Aphasia does not affect the
persons intellect. There are currently over 367,000 PWA in the UK
alone, with millions more in other countries [10]. Moreover, this is
a population that is prone to increase in the coming years due to
the odds of surviving a stroke increasing [6]. The motivation of this
PhD, therefore, is to address this gap in knowledge by leveraging
co-design techniques and novel technologies to explore how per-
sonalisation and customisation can be used to address accessibility
challenges faced by PWA when consuming audiovisual media.

1.1 Research Questions

The scope of this PhD work would be set by the following research
questions:

RQ1: What are the challenges faced by PWA when accessing digi-
tal, audiovisual media and how can we explore these through
co-design practices?

RQ2: In what ways can personalisation be used to bridge accessi-
bility gaps in digital, audiovisual media for PWA?

RQ3: How can we leverage data-driven methods to expand acces-
sibility interventions into novel directions through customi-
sation and personalisation?

2 BACKGROUND

The field of audiovisual media has a long history of exploring acces-
sibility challenges, from more conventional technologies, such as
TV [14] and smartphones [32], to challenges with the interaction of
the device [3]. These have focused on a wide range of communities,
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affecting the BVI [32] and DHH [7] communities, as well people
cognitive impairments [31] and motor impairment [16], among
others. The inherent complexity of having a constant stream of
both audio and video information presented can introduce further
cognitive [28] and language [5] challenges. Moreover, with the ad-
vancement of technology, accessibility research has shifted towards
novel types of media and devices, such as virtual reality (VR) [21],
augmented reality (AR) [23], and mixed reality (MR) [19]. With this
shift in technologies focused, and the novel ways in which audio-
visual media is both created and consumed, accessibility research
needs to be at the core in order to not exclude users with access
needs. For instance, a systematic literature review published by
Vatavu [30] on media accessibility research published at IMX/TVX
shows that only 4.2% of papers addressed the needs of users with
disabilities, focusing primarily on the BVI and DHH communities.

Recent developments in broadcast technologies, especially the
emergence and development of object-based media, may offer a
novel research direction through allowing more dynamic content
personalisation. Object-based media (OBM) is a technology in which
media content is created using media blocks that hold a wide range
of data and are rendered into a cohesive structure based on that
data. This has the potential for the same media to be presented in
unique ways for different people at play time. OBM has been used
to create interactive storytelling [29] or a personalised cooking
show, in which the viewer controls various aspects of the presen-
tation and pacing [8]. Moreover, the personalisation of content is
something that has been used to extend accessibility capabilities
[15]. An example of the use of increased accessibility offered by
OBM personalisation is allowing hard of hearing people to per-
sonalise the audio during content playback, adjusting audio levels
of different types of audio tracks to improve speech intelligibility
[33, 34]. OBM, and the accessibility possibilities it offers, have been
little explored, however, with most research focusing on established
accessibility interventions [20].

3 COMPLETED WORK

At this time, the completed work aimed to highlight current and past
accessibility intervention research for digital, audiovisual media.
Along with this, work has been done with the aim to start answering

RO1.

3.1 Systematic Review: Accessibility Research
in Digital Audiovisual Media

In order to ground my research into the wider accessibility field
and inform the future work done in my PhD, a systematic literature
review (SLR) on accessibility interventions for digital audiovisual
media was conducted. The SLR aimed to understand the challenges
explored in the past, highlighting existing accessibility measures,
and demonstrate any shortcomings or opportunities missed by the
research community. This work modelled on prior SLRs of accessi-
bility research [9, 18], using the PRISMA method [24] and following
additional guidelines from Silva and Neiva [27], Siddaway et al. [26],
and Wohlin [36]. This work was also an important contribution on
its own, as there has not been any systematic review of literature
focusing on accessibility interventions for digital audiovisual media.
Previous SLR have examined accessibility more generally, such as
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Mack et al. [18] examining accessibility research at the CHI and
ASSETS conferences, or a review published by Vatavu [30] on media
accessibility research at the IMX/TVX conference. Other reviews
have focused on specific disabled communities, such as Bhowmick
and Hazarika [2] exploring assistive technologies for people with
visual impairments, or have been overviews of specific accessibility
interventions, such as collaborative technologies for children with
special needs [1].

This SLR looked at 181 papers spanning a 26-year period (1996—
2022), answering question focusing on the types of accessibility
challenges researched, the communities this research focused on,
and the accessibility interventions explored. This was achieved
through the iterative creation of a codebook and manually coding
all the papers, with a second coder validating the coding and a
Fleiss’ Kappa inter-rater reliability (IRR) [11] calculation being
performed. Through this work, we were able to answer the initial
questions we had set. Most of the past researched had focused on
challenges related to the viewing the visual aspect of the media and
the accessibility of subtitles/closed captions, with relatively little
research exploring other challenges, such as understanding speech
or issues engaging with the narrative. We also see that the majority
of research focuses on the BVI and the DHH communities, with
significantly fewer papers exploring the challenges faced by people
with intellectual and developmental disabilities (IDD), Autism, other
cognitive disabilities, and older adults. We also see that people with
disabilities are well represented in user studies, however other
participant groups, such as specialists and caregivers, were less
represented. Subtitles and audio description were by far the most
common intervention methods examined. These results can be seen
in Table 1.

3.2 Survey and focus group sessions with PWA

In order to answer RQ1, the next step of this PhD is a series of
user studies with PWA, which will be achieved in two parts. First,
an online survey with more general questions with the aims to
gather a baseline understanding of the context in which PWA con-
sume audiovisual media, the accessibility interventions they use,
and surface level questions about accessibility challenges. The re-
sponses from this survey will inform the second user study, a set
of two in-person focus group sessions with PWA and speech and
language therapists (SLT). In these sessions, I will explore specific
challenges faced by PWA when accessing digital, audiovisual media
through a semi-structured interview question set and group dis-
cussion activities. In order to aid the discussion, both low-fidelity
communication aids, such as the use of physical artefacts to facili-
tate communication [25], and high-fidelity interventions, such as
the use of existing accessibility interventions and simulated exam-
ples of novel intervention ideas, will be used to replicate real life
media consumption patterns. Previous research shows that PWA
prefer using high-fidelity prototypes in order to reduce the amount
of abstraction required and prevent cognitive fatigue [35]. Through
this exploratory work, I will be able to better understand specific
challenges faced by PWA and the way in which they use existing
accessibility interventions. The focus group sessions will also allow
me to explore potential ideas on ways to leverage personalisation,
and to get the thoughts of end users on potential novel accessibility
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Table 1: This table shows the proportion of papers in the SLR dataset that contained codes for the accessibility challenge
explored, who the community of focus was, and what accessibility intervention was explored. For all three of these categories,

papers could be coded with more than one code.

Accessibility challenge Papers w/ code ‘ Community of focus

Papers w/ code ‘ Accessibility intervention Papers w/ code

Viewing video 43.1% BVI

Hearing audio 12.2% DHH

Reading subtitles 42.5% Motor impairment

Understanding speech 9.4% IDD

Following narrative 19.9% Autism

Issues with image 5.5% Other cognitive

Screen clutter 0.0% Older adults

Other 20.4% General disability
Other

45.9% Subtitles 48.1%
53.6% Audio description 33.1%
1.7% Tangible device 6.1%
0.6% Audio/video manipulation 13.8%
0.0% Sign language 5.0%
3.3% Content personalization 1.1%
4.4% Customisation 13.8%
8.8% Second display 7.7%
2.8% Other 34.8%

interventions prior to creating technical prototypes. As of writing
this, however, this work is ongoing, and therefore does not have
results to share.

4 PLANNED FUTURE WORK

Grounded in findings from the initial survey and in-person focus
group session, I will start addressing RQ2 and RQ3. Specifically,
the proposed accessibility intervention concepts will be explored
initially with experts in content creation prior to system design and
prototype development.

4.1 Exploring ideas with expert content creators

Following the initial idea gathering phase of the PhD, in which
the scope of the interventions will be explored with PWA, I will
conduct workshops with experts in the field of content creation. My
current tentative plan for this phase is to organise these workshops
with the BBC and other content creators at Media City UK and
would include content creators and members of the BBC Research
and Development team. In these workshops, the intervention ideas
will be discussed to understand the aspects of the media content
will be modified, the feasibility of these solutions within the pro-
duction pipeline, and how such a technical intervention would be
designed. These discussions would go towards answering RQ2
through building an understanding on how personalisation can be
leveraged into an accessibility intervention. Additionally, there is a
serious discussion to be had about the implications of using con-
tent personalisation as an accessibility intervention. For instance,
an inherent tension exists between the artistic vision content cre-
ators may have for a specific piece of media they create and the
altering of that media to accommodate people with accessibility
needs. Moreover, the accessibility interventions may potentially
use machine learning or artificial intelligence (ML/AI) tools, such
as ChatGPT, to change the language in a piece of media to be more
accessible for PWA, which could raise questions on the ownership
of art.

4.2 System design and development

Informed by discussions with PWA and experts in the field of con-
tent creation, I will begin the design and implementation of the
accessibility intervention prototypes. This will be done through
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an iterative co-design approach in which PWA will be involved at
each stage of the process. For instance, a key aspect of such inter-
ventions is how the user can input their needs, which can be done
in numerous ways, such as using abstractions (e.g., the use of per-
sonas that represent different aphasia needs [22]) or allowing the
user to control a wide range of settings. The various design ideas
will be initially demonstrated with high-fidelity prototypes and ex-
plored using Wizard of Oz style implementation during workshops.
High-fidelity prototyping will be done using tools such as Figma!
to design and explore various user stories, and StoryFormer?, a
BBC MakerBox® tool for creating branching media content with
conditional logic, to evaluate how changing various aspects of the
content affects its accessibility. For the actual technical prototypes,
it is currently unclear the exact format it will have, such as web-
based platform, mobile or desktop application, therefore the exact
technologies I will employ are not yet clear.

4.3 System evaluation

At this stage of the research, I will be performing evaluation of
the designed systems. Similarly to the system development, the
evaluation of systems created during this PhD will be done in col-
laboration with PWA. This will include evaluating specific aspects,
such as the interaction and control of the personalisation, as well
as whole system evaluations. Through initial sessions with PWA,
I will collect feedback on existing accessibility interventions and
identify the challenges and opportunities for implementing my
novel technical solutions, as well as understand how such inter-
actions should be modelled. After the development of early-stage
prototypes, these will be introduced and explored in focus group
sessions with PWA and SLT to evaluate the early design concepts,
the interaction enabling personalisation and customisation, and
the utility of these interventions. Following this iterative design
approach, once a functioning accessibility intervention system is
developed, usability testing will be conducted. It is not fully clear at
this moment, however, what form this testing will take, since I do
not yet know the needs of PWA, what the form of the accessibility
intervention system will be, or whether it would make sense to

Uhttps://www.figma.com/
Zhttps://www.bbc.co.uk/makerbox/tools/storyformer
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compare this system with existing accessibility interventions. For
instance, the system evaluation could take place in individual or
group usability testing sessions in laboratory conditions, or it could
be evaluated over a longer period of time by asking PWA to use it
in their day-to-day life.

5 CONTRIBUTION

Through this PhD research, I aim to make three main contribu-
tions. The first contribution comes through the qualitative research
done to investigate the accessibility challenges PWA face when
consuming digital, audiovisual media. Secondly, through an explo-
ration of content personalisation and how this can be leveraged
to improve the accessibility of media for PWA, I add to existing
research on accessibility of audiovisual media and demonstrate how
the variability of aphasia prevents any “one size fits all” approach
from being effective. Thirdly, through the design and development
of technical accessibility interventions, my work will contribute
insights into how such accessibility interventions can be designed,
implemented, and evaluated in an inclusive manner.
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