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If inequality is woven into the very fabric of society,
then each twist, coil, and code is a chance for us

to weave new patterns, practices, politics

its vastness will be its undoing once we accept

that we are pattern makers.

— Ruha Benjamin
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ABSTRACT

With this thesis | aim to understand what the concept of interdependence offers to the design
of novel Al Assistive Technology (AT) for people with visual impairments. The interdependence
framework, proposed by Cynthia Bennett and colleagues in ASSETS 2018, emphasises the
collective work done by people with disabilities and others to achieve access and independence.
In this framework assistive technology is seen as a further way to extend the relations between
one another, focusing on how actors are made more or less able through other actors and with
technology. Current work in Al assistive technology has neglected this kind of collaboration,
opening up opportunities to think differently about the design and role of Al in the future.

Using the sighted quiding partnership as a specific case study, | re-frame the role of Al
navigational aid technology, resisting current Al trends which treat blind navigation as an
individual activity in need of a technological solution. In opposition to this solution-driven
approach, | question how we can use interdependence as the basis for designing Al assistive
technologies for people with visual impairments.

Answering this research question was approached in three stages:

1. A systematic and empirical study, investigating how people with visual impairments and
their guides accomplish navigation together. | show examples of interdependence in action,
where people use multimodal resources to co-constitute a common space to move through

together, and | draw important design implications.

2. Approaching a design space at the intersection of Al and interdependence. Focusing on the
context of physical disengagement in sighted guiding, | unpack bodily movement language,
and | introduce an Al prototype to sighted guiding companions. | discover the skepticism,

and challenges in engaging people in thinking about future Al assistive technology.

3. Informed by the previous study, | reconsider the design process and introduce an accessible
design methods that invites participants to creatively think about how Al might strengthen
the sighted quiding partnership. | show how companions engage in this process, and
how the method invites people to reflect, and extend ideas around future Al assistive

technology.
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The main contributions of this thesis are: (i) a detailed understanding of the theoretical
concept of interdependence in the sighted guiding partnership; (ii) extending current design
method at the intersection of workbooks and cultural probes; (iit) @ methodological contribution
in reframing the design space to attend to interdependence and Al.

While this research represents an initial attempt to disrupt social norms and established
thinking in HCI research, future work would need to investigate the interdependence frame in
different settings, and how the design process can be shaped to accommodate the complexity
of Al and people with mixed abilities. New tools and methods are essential to inspire people

making alternative Al's designs, which will empower people with disabilities in social life.
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1 INTRODUCTION

People living with various forms of Visual Impairment (V) represent a significant population
worldwide [100]. Assistive Technology (AT) has become a common part of daily life for many
people living with visual impairments, supporting them in activities and routine tasks, such
as reading text, navigating the web, using smartphones, and so on [23, 49, 84, 99, 149]. More
recently, Artificial Intelligence (Al) has been promoted as a means for extending these ATs.

The term Al was coined in 1956. Over the last sixty years this terminology has evolved,
assuming different levels of detail and understanding, and use in various research and applied
domains. The term is also increasing in popularity in general discourse. This increased application
and use have resulted in a blurring of meaning. For instance, when asking someone in the street
what Al is, they might mention Alexa or Apple’s Siri. When asking an expert, they might provide
a technical response about what a supervised machine learning algorithm is, and how it is
trained, and tested. Given its broad use and understanding, in the following few paragraphs, |
describe what | mean by Al, and what Al's perspective | follow throughout this thesis.

On the one hand, Al is often conceptualised as an agent which thinks and acts like a human.
In one of the most popular computer science books, Russell and Norvig [108] mention that Al
is the attempt to understand and build intelligent entities. "Intelligence is concerned mainly
with rational action”, and 'ideally, an intelligent agent takes the best possible action in a
situation”. This popular view of Al research emphasises the idea that intelligent systems can
think rationally, and act rationally. It promotes a perspective in which the aim is to develop
systems which are models of humans. On the other hand, more recent research has also been
interested in another level of conceptualizing Al, one that is more focused on and less concerned
with replicating human intelligence. Here, Al offers a set of tools to achieve discrete tasks or
solve tractable problems.

| embrace this later vision in the following research. | consider artificial intelligence a set of
techniques and approaches that process a large corpus of data for specific purposes in specific
contexts with specific bounds. Generally, in contrast to traditional computational systems, Al
has the ability to learn how to perform some tasks without being explicitly programmed. This is

done by learning patterns in very large collections or sets of data. Al experts take data that has
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been collected and labelled and use this to train a computational model using Al techniques.
Such Al techniques include probabilistic methods, artificial neural networks, machine learning,
and deep learning. Today, various Al applications adopt these techniques and have become
ubiquitous in daily life. For example, we find this Al in recommendation systems (implemented
on YouTube, and Amazon), robotic vacuum cleaners, natural language processing (implemented
in Google Translate), affective computing, and computer vision.

This perspective is important to this thesis as it shapes what | propose as a novel approach
to assistive technology design. Specifically, it shifts the focus away from building systems that
aim to replace human abilities (such as sight) and instead focuses on extending or augmenting
people’s existing capacities. For instance, rather than building an intelligent agent that might
‘see’ for an accompanying blind user, my PhD research focuses on how Al can be incorporated
into people’s actual practices, how it can extend how people already orientate to, make sense of
and interact with the world around them. | view the second perspective on Al that | described
above as compatible with this, where the Al is not seeking to replicate a human ability but
instead responds to the world in a discrete and bounded way. This is seen as a critically
important contribution Al can make to assistive technology design, one | have attended in my
PhD.

Amongst the various Al techniques, my research mainly focuses on computer vision. Computer
vision is an interdisciplinary field which develops algorithms to gain a high-level understanding
of images and videos. More recently a sub-area of computer vision has been concerned with
applying Al algorithms to extract image/video information. For instance, machine learning
and deep learning models are trained for scene and object recognition, event detection, video
tracking, 3D pose estimation, and more. In particular, in accessibility and AT research, a growing
number of computer vision applications now aim to support people with visual impairments
by performing discrete and pragmatic tasks. For instance, computer vision techniques such as
identifying objects, people, printed text contents, and social media photos. A large range of
smartphone applications and services have also become widely available amongst the visually
impaired community. An example is Microsoft’s SeeingAl [84] mobile application (or “intelligent
camera app” as they promote it) which uses the smartphone camera and computer vision to
analyse the surroundings to support VIP to recognise objects, people, and written text. More
specifically, “Seeing Al can speak short text as soon as it appears in front of the camera, provide

audio guidance to capture a printed page, and recognizes and narrates the text along with
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its original formatting [...] using the power of Al” [84]. In this thesis, | aim to explore how this
orientation might be extended further.

Overall, people with VI, and more generally people with disabilities are early adopters of Al
systems, already pushing the boundaries on how Al assistive technology might look like in the
future. Computer vision techniques in Al assistive technology have been used to give access
to visual context, seeking to simulate human sight, and therefore often treating blindness as
a disability to be fixed. For this reason, computer vision techniques offer a fertile ground to
explore Al assistive technology design in a different way. Through this research, then, | aim to
engage with Al tools and techniques, more precisely machine learning/deep learning algorithm
in computer vision systems, and look at how Al can be incorporated into people’s actual practices,
and what role Al can play in assistive technology for designing future alternatives that better
support people’s existing capacities.

Specifically, in HCI and accessibility research, increased attention has been given to designing
and developing Al assistive technology to aid independent navigation for People with Visual
Impairments (PVI). In previous research, much effort has been dedicated to providing the individual
with wayfinding guidance, and complementary information about the physical features in an
environment such as proximity to obstacles, curbs, hazards and landmarks [3, 47, 48, 61, 79,
85]. Several of these research projects and commercial applications integrate machine learning
and computer vision into these systems. For instance, NavCog [3] uses Al techniques to predict
the best route and provide turn-by-turn instructions, Bbeep also predicts the future position of
pedestrians and tracks the user’s path [67].

In the following, | aim to engage with the design of technologies that include Al to assist
guidance. However, in contrast to prior research, my work is informed by a perspective that
stresses the interdependencies between users with VI and others. My thinking draws on
work in disability studies that highlights the significance of interdependence as opposed to
independence [12, 35, 69]. It also builds, in particular, on the notion of an interdependence
frame proposed by Cynthia Bennett, Erin Brady and Stacy Branham [9] in ASSETS 2018. The
interdependence framework is a new design perspective which emphasises the collective work
done by people with disabilities and others to achieve access and independence. Further, the
authors make clear that these relationships are not only between people but also include the
interplay between AT and the environment, thus opening up a new orientation for AT design. It

is an orientation that resists the current Al trends on independent navigation, and blindness as
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a disability to solve. Instead, it considers what role Al might play in extending individual and
collective capacities.

To meet this aim | consider the sighted guiding partnership as a specific case study for
this research. The sighted guiding partnership is an explicit example of people collaboratively
navigating together. Indeed, in this practice, people with visual impairments are assisted
by sighted people in daily routine journeys (see section 2.1.1). Their physical connection
establishes ways of working together, making their partnership an interesting problem space
for this research.

In this thesis, | will focus on how to design Al assistive technology for sighted guiding through
an interdependent lens. Throughout this research, the design journey | follow is mapped in the
double diamond (see Figure 1.1) introduced by the Design Council in 2015 to illustrate the

design process [27].

Design
Methods

Figure 1.1: The double diamond illustrates the design process of this thesis.

In Figure 1.1, the problem space represents the process of investigating, understanding better
the target population, and defining challenges from the gathered insights. As a first step, |
explore the problem space of sighted guiding which provides a deep understanding of the goals,
actions, and opportunities for design within this area (study 1 Chapter 3, and study 2 part
A Chapter 4). Indeed, currently, the literature does not investigate how people with visual

impairments and their guides collaboratively accomplish navigation together. A way to approach
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this aided guidance from a perspective of autonomous travel is to reduce the “problem” of
navigation to a sequence of steps and the movement from one place to another, and ultimately,
to look to solutions that replace the sighted quide with an Al system. In contrast, when viewed
in terms of interdependence, another way to approach the problem is to recognise movement
and space not in strictly euclidean, geometric terms but as something that is co-produced and
mutually orientated to accomplish activities like navigation [29]. As a reminder for the reader,
the notion of ‘problem space’ does not refer to something that this research aims to solve.
Indeed, | do not seek to ‘solve’ the ‘problem’ of blind navigation nor to treat blindness as an
‘issue’ to be ‘fixed’. Instead, this research recognises and acknowledges people’s abilities and
agencies, and it focuses on exploring how and where people’s collective capacities might be
enhanced with and through Al technology. Thus, the interdependence frame seems especially
applicable in understanding sighted guiding.

After the exploration of the problem space, this PhD research journey turns its direction
towards the design space (see right side of Figure 1.1). The design space investigates potential
artefacts aiming to address the problem space. It also concerns the use and exploration of
design methods which support a better investigation of the design space. In the second part
of my research, | explore a design space for sighted guiding showing responses to design
alternatives (study 2 part B, Chapter 4). Finally, | investigate possible design methods within
an interdependence framework to explore a new and more appropriate design space (study 3,
Chapter 5), and therefore what and how methods help to design Al assistive technology for
strengthening the sighted guiding partnership.

The interdependence concept in assistive technology has been recently introduced in HCI,
hence there is no research on how to design Al assistive technology for interdependence. This
opens new challenges (i) in engaging people with mixed abilities in the design process; and (ii)
in thinking about alternative Al technology, highlighting the need for research to investigate
current and new design methods which help to better explore the design space.

In the following sections, | define the research scope, | describe the research aims and
questions. After that, | will state the contributions of this work, and the methodology | have

adopted throughout. The Chapter will end with the outline of the thesis.
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1.1 RESEARCH SCOPE

The aim of this thesis is to gain insight into what interdependence offers to the design of
novel Al-based assistive technology for people with visual impairments. Therefore, this research
deals with two predominant types of study: study 1 (Chapter 3) and study 2 part A (Chapter 4,
section 4.3) explore the problem space, and study 2 part B (Chapter 4, section 4.4) and study 3
(Chapter 5) investigate the design space.

As a problem space for this research, | look at the specific case of the sighted quiding
partnership (see previous section). So, this research does not look at other daily situations in
people with visual impairments life, nor other guiding relationships (e.g., guide dogs).

Further, as | will mention in each study | focus only on established guiding relationships
(such as friends, and family members). This choice is the consequence of (i) ensuring that
sighted guiding companions have some experience in guiding each other; (ii) investigating their
established interactions as safely as possible.

Turning the focus towards the design space, a preliminary Al prototype has been built.
However, the scope of this research does not explicitly explore the building and evaluation
of Al interventions. Also, | did not develop new Al algorithms. Preliminary Al prototypes have
been built from existing Al computer vision algorithms, and introduced to participants during

my research only as means of exploring the design space and design methods.

1.2 RESEARCH AIMS AND QUESTIONS

Taking up the call from Bennett et al. [9], the overall aim of this PhD journey is to understand
what the concept of interdependence, and more specifically the interdependence framework
offers to the design of novel Al assistive technology.

The following 4 research questions guide this thesis journey:

RQ1: As an exploration of the problem space, how do people with visual impairments and
their sighted guides accomplish navigation together? (Study 1, Chapter 3)

The journey starts with investigating the problem space, specifically, | consider how the
sighted guide partnership offers an example of (i) people with VI working with others—in this
case their sighted guides—and (ii) an interdependent partnership potentially open to Al-based

interventions.
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RQ2.A: In a deeper exploration of the problem space, how do companions use body move-
ments in sighted guiding? (Study 2.A, Chapter 4)

While guiding a person, body communication plays a relevant role in sighted guiding. Through
study 1, | became interested in body movements and gestures and how they allow companions
to convey important information, helping them to accomplish navigation together. Unpacking this
body communication, helped to identify the strengths and limitations of body language, especially
in moments of physical disengagement. Study 1 revealed these moments can be particularly
challenging. Building on this, my interest moves towards investigating body language and
limitations, narrowing down the problem space to moments in sighted guiding when companions

physically disengage and move apart.

RQ2.B: In an exploration of the design space, how can an Al prototype extend body language
when companions physically disengage in sighted guiding? (Study 2.B, Chapter 4)

With the introduction of a preliminary Al prototype—aiming to enhance these moments
of physical disengagement—the research turns the focus to the design space. | consider an
User-Centred Design (UCD) approach to engaging companions in a workshop and ask for their
feedback and initial inputs on the Al prototype. | discover companions’ scepticism and negative
feedback from a participants’ pair. | step back and reflect on the difficulties (i) of involving
people with VI in the design process, and (ii) of thinking about Al assistive technology which

prioritises individual abilities and collective capacities.

RQ3: In an exploration of the design space, how can we employ design methods to help
people creatively think about Al and interdependence? (Study 3, Chapter 5)

In the final stage of my PhD journey—informed by my previous work, and supported by other
recent work [7, 89}—I then re-consider the design process. | introduce a new accessible method
that extends workbooks and cultural probes to better engage with people with mixed abilities. |
investigate and reflect on ideas presented by people, and how the method opens up the design
space to think creatively about interdependence and the use of Al assistive technology in the

future.
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1.3 CONTRIBUTION

The overall contribution of this PhD thesis is a reframing of designing at the intersection of
Al assistive technology for people with visual impairments and interdependence. This is done
through a specific and intentionally narrow focus, so looking at the sighted guiding partnership.

This overall contribution consists of 3 smaller ones:

CONTRIBUTION 1: A detailed understanding of the theoretical concept of interdependence
in the sighted guiding partnership.

This contribution is associated with RQ1, which is mainly addressed by adopting an ethnogra-
phy method to video record and qualitatively analyse daily and familiar journeys of 4 participant
pairs (Chapter 3, study 1). Findings offer examples of interdependence in action and reveal im-
portant multimodal resources that people collaboratively use to accomplish navigation together.
A minor contribution also comes from study 2 part A, see section 4.3 (RQ2.A). Specifically, |

gain insights about body language and its limitations in sighted guiding.

CONTRIBUTION 2: A methodological contribution in reframing the design space to attend to
interdependence and Al

This contribution is associated with RQ2.B and was achieved by travelling from study 2
part B to study 3. Indeed, introducing an Al prototype to people (see section 4.4) allowed me
to reflect on the challenges in engaging people to think about future Al assistive technology.
Findings offer important reflections and insights on design methods for interdependence and Al,

which drive the final stage.

CONTRIBUTION 3! A contribution in extending current design methods at the intersection of
workbooks and cultural probes.

This contribution is associated with RQ3 (Chapter 5), which is addressed by adopting a
more speculative design approach through an accessible and interactive workbook. In a remote
setting, | involve pairs of participants to engage with design materials, discuss, and reflect on
design proposals and ideas. Findings offer insights about to what extent workbook components
help participants (i) to think openly and creatively about future assistive technology and the
role of Al, and (ii) to actively participate and engage in the workshop. Through some examples, |

will show that tasks and proposals work differently for each pair. However, participants engage
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well in the activities and show they are able to reflect on and propose adaptations to potential

future Al systems.

1.4 METHODOLOGY

The methodology | adopted in this research changed throughout the three studies and helped
to shape the PhD narrative. Step by step, gaining knowledge of the target population and
experience in research helped me to shape my perspective and position as a researcher. Over
time, | understood my intention was to have an interpretative and reflexive approach. However,
throughout this research, the methods and techniques | used did not always help to foreground
interdependence and people’s abilities/agencies. Overall, this qualitative research is comprised
of 3 small-scale exploratory studies understanding the problem space of the sighted guiding
partnership, and approaching the design space with an exploration of design methods at the
intersections of Al and interdependence. Looking at a few pairs of participants allows me to
attend to a generative diversity in voices, thoughts and experiences. In the following, | present
the principles that guide my research practices, and why | chose to use certain methods or tools

in my studies. | hope to provide an overview which helps to better outline my research journey.

1.4.1  Study 1: Ethnomethodology Approach

I approached study 1 (Chapter 3) following an ethnomethodology approach [29]. A compelling
paper from Due and Lange [31] offers relevant lessons from an ethnographic and ethnomethod-
ologically orientated study of people with vision impairments navigating with guide dogs. The
work presents an analysis of visually impaired people competently navigating their environments
with guide dogs. Specifically, it highlights a distinction between the use of a white cane, seen
as "problem-oriented", and the quide dog, seen as "solution-oriented". So, in contrast to the
white cane, qguide dogs do not inform their companions about obstacles but instead help to
establish safe routes. This different orientation draws particular attention to the interdependent
relations between the person and their guide dog. Thus, as highlighted in section 3.2.4, the
ethnography perspective seems promising to foreground the lived experience of people, and
how interaction is made intelligible and thus consequential to the members of a setting.

| conducted this initial research through an empirical qualitative study in which | asked

sighted guiding companions to video-record their journeys using body cameras. Video data is
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analysed with interaction analysis, which is a qualitative research method, well established in
studies of the workplace [53, 54, 80]. Interaction analysis is also adopted in HCl and Computer
Supported Cooperative Work (CSCW) research as a method of analysis to study disability in
context. For example, Goodwin [43] has used this research method to demonstrate that limitations
to vocalised speech can in many ways be overcome through pointing gestures, head-turning,
and gaze in collaboration with others in a setting. The primary focus of this first study was not
extracting a set of design implications, but instead examining, in detail, a very particular form
of social activity (namely, how social order is accomplished). This orientation was important to
attend to people’s interdependencies and resist solution-driven analysis. | explored in more
detail this perspective in study 3 (see section 1.4.3). The techniques | used in this first study also
allowed me to start reflecting on the researcher’s positioning (further details in section 3.4). It
is fair to say that the method | chose allowed for a particular understanding of sighted guiding.
As a consequence of this choice, | may have risked glossing over the skill and know-how felt by
the participants. Therefore what a researcher sees and hears may not be what participants

hear, see, and feel.

1.4.2 Study 2: UCD Approach

Approaching the design space at the intersection of Al and interdependence is challenging. On
the one hand, there are methods and techniques which are commonly used for Al technology
design, and on the other hand, participatory methods are increasingly adopted for designing
technology with people with disabilities (see section 2.5). When dealing with Al, researchers
tend to reduce Al complexity and iteratively build prototypes and test them with people. Thus, |
conducted study 2 adopting an UCD approach. The choice of the method was also a consequence
of the beginning of the COVID-19 pandemic, which hit at the start of study 2 (more details are
reported in the COVID-19 statement, included at the beginning of this thesis). This approach
allowed me to carry on my research, following the University guidelines on adapting my own
research plan, considering the difficulties everyone was facing at that time (e.g., restrictions on
travel and in-person meetings). Thanks to the UCD approach, | involved people in understanding
better the problem space (part A, see section 4.3), and exploring the design space, introducing
a preliminary Al prototype | developed (part B, see section 4.2).

Data from both parts of the study was analysed through Thematic Analysis (TA) [18, 19].

Thematic analysis indeed is not prescribed to a tight methodology, instead, it is a flexible method
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and has a variety of paradigmatic or epistemological orientations. This makes it appropriate as
an approach for both analysing the problem space and exploring the design space. Also, when
taking an interpretive orientation, thematic analysis can enable the development of knowledge
that is constructed through interactions between the researcher and the research participants,
revealing the meanings that are socially constructed. In study 2 | generated themes inductively
and deductively, so considering knowledge | gained from previous studies and leaving the space
open for the emergence of new meanings. This was highly relevant in part B (see findings
section 4.4.4), where a critical data interpretation highlighted limitations of the specific UCD
techniques | adopted. The analysis helped me to realise that current Al design methods and
methodology are too limited to creatively think about possible future Al alternatives which
centre interdependence. In summary, methods and tools (e.g., the Al prototype itself) promoted
technological solutions that aim to prioritise (an impoverished idea of) independence, rather

than what we know to be the collaborative work that takes place in sighted guiding.

1.4.3 Study 3: Interpretivist Approach

Informed by study 2, at the start of the last study | reconsidered the design process, and |
came back to the reflexive and interpretive orientation, | was attending in study 1. | believe this
orientation helped to resist the idea of solving a problem and instead maintained open-ended
possibilities. Specifically, | needed new methods and tools that could help to think beyond
current Al use and foster creativity, imagination, and interdependence. | steered towards more
speculative methods. | drew from workbooks and cultural probes [38-40], which are exploratory
methods developed to collect inspirational data for the purposes of defining a design space and
setting a design trajectory (e.g., "How do people describe their real-world experiences?’, "How
do people make sense of diverse scenarios?’, and "What are people’s responses to a range of
technological proposals/provocations?'). Inspired by these two methods, | have developed my
own workbook as a method to work with people with visual impairments and stimulate their
creative thinking (see study 3, Chapter 5, section 5.2). | presented the workbook to companions
and asked them to complete and reflect upon proposals and ideas.

Analysis of output data was at first another stumbling block: the difficulty was to resist forms
of analysis which result in a list of system requirements. However, previous work in HCI (e.g., [28,
118, 126, 136]) recognises probes methodology and builds forms of analysis which embrace

subjectivity and interpretation to tell inspirational stories about participants’ responses which
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might inform the design in the future (see 5.2.6). Also, recent work shows that the reflexive
method is used in accessibility research [56]. Authors position themselves as both researchers
and participants to examine their experience with disability. Thus, this methodology embraces
an interpretive approach and recognises subjectivity in the description of the findings. The
recognition of the researcher as an interpreter instead of an objective observer is also discussed
by Dourish [29], and it is in accordance with feminist stances [50, 128]. Following these trends
and forms of analysis, | decided to take a similar collaborative approach. In study 3 the analysis

was conducted through a qualitative and interpretative approach.

1.5 OUTLINE OF THE THESIS

CHAPTER 2: RELATED WORK. This Chapter begins with an overview of the literature review
which shapes this thesis. It begins with introducing the target population of this research and
describing the sighted guiding partnership. The evolution of disability thinking is then described
to help the reader understand the perspective around disability that | consider throughout
the thesis. The state-of-the-art of Al assistive technology and design approaches is presented
to better define the research context. It follows a detailed description of the interdependence

framework. The Chapter ends with a summary of the research gaps that this thesis aims to fill.

CHAPTER 3: INTERDEPENDENCE IN ACTION. Chapter 3 presents the first research study.
The Chapter starts with motivation and research questions for study 1. | describe the method,
participants, data collection and analysis of an empirical study with 4 participant pairs. In
the findings section, | present in detail 6 segments to show how companions use multimodal
resources to accomplish navigation together. The Chapter ends with a discussion of design

implications, and limitations, and sets the stage for the next step.

CHAPTER 4: APPROACHING A DESIGN SPACE AT THE INTERSECTION OF Al AND INTERDEPEN-
DENCE. This Chapter describes the second research study. | first describe motivations and
research questions. Through a two-part study, | mitigate from investigating the problem space
to exploring the design space. Part A unpacks body language, narrowing the research context
to physical disengagement. The study procedure, participants, data collection and analysis, and
findings are reported in detail. | then present part B, which describes the design and implemen-

tation of a preliminary Al prototype, and its introduction to sighted guiding companions. Study
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procedure, data collection and analysis precede findings, which show important reflections
and a re-consideration of the design space and methods. The Chapter ends with a discussion

section.

CHAPTER 5: MAKING SPACE FOR Al AND INTERDEPENDENCE. Informed by the previous
study, Chapter 5 presents study 3: | first introduce the workbook, a new accessible design
method to better engage with people with mixed abilities. | then describe the study procedure,
participants, data collection and analysis of remote meetings where companions reflect and
complete the workbook activities. A finding section follows to present to what extent the method
helps companions to creatively think about interdependence in their partnership and alternative

Al design.

CHAPTER 0: CONCLUSION. This Chapter presents thesis contributions and study findings. It

highlights some limitations of the work and an overview of possible future directions.
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21 PEOPLE LIVING WITH VISUAL IMPAIRMENTS

People living with various forms of visual impairment represent a significant population worldwide.
The World Health Organisation (WHO) reports that globally, approximately 1.3 billion people
live with some form of visual impairment in 2018 [100]. In the UK, almost 2 million people are
living with a visual impairment and around 360,000 of these are registered as partially sighted
or blind [94]. Regardless of the form of visual impairment, age, and causes, the target population
of this research is composed of adult people, who have been registered as either severely
sight impaired (blind) or sight impaired (partially sighted). To be registered legally as blind or
partially sighted the visual acuity level and visual field degree have to be highly damaged and
neither glasses nor eye surgery can solve or improve the condition. Moreover, often severe and
partial sight impairment conditions interfere with the individual's abilities to perform activities of
everyday life, since visual information access, in a world with a predominance of visual content,
can result difficult, tiring and frustrating. Nowadays the visually impaired community still suffers
from forms of oppression, such as marginalisation, and powerlessness [26], therefore people

affected by these conditions might benefit from this research.

21.1  The Sighted Guiding Partnership

Although people with visual impairments can be considered clinically vulnerable, this research
looks at people who have an active social life. Indeed, people with visual impairments are early
adopters of assistive technology and Al. For instance, they are skilled users of screen readers and
other common smartphone applications for completing daily tasks. Some applications, for example,
SeeingAl [84], enable people with visual impairments to recognise objects, barcodes, printed texts,
and photos on social media through the smartphone’s camera without requesting additional
assistance from sighted people. Some others (e.g.,, BeMyEyes [153], and BeSpecular [93)) use
video calls or chats to connect a person with VI with a sighted person so that they can ask

for a description of the surrounding, a colour of a dress, the expiry date of some food. Many
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also use navigational aids to travel daily, such as BlindSquare [11], and Soundscape [83]
applications which use audio-based technology to enable people to build a richer awareness of
their surroundings.

Beyond short or long canes, and guide dogs, people with visual impairments often are also
supported by sighted people who—in this case—-are called sighted guides. This work looks
indeed at the sighted guiding partnership. Pairs of this research are companions composed of a
person with visual impairment and a sighted guide with an established relationship through
guiding, which means they are familiar with and they feel comfortable walking together using
the sighted guiding technique.

Sighted guiding is a common and daily practice in the visually impaired community when
travelling with family, friends, or assistants. It provides an enjoyable way to explore familiar
and unfamiliar environments, for building and intensifying relationships, and for feelings of
freedom [35, 69, 78, 123]. In the past fifty years, organisations and charities have increasingly
proposed sighted guiding training held by specialists to teach sighted people the basic ingredi-
ents of this technique, and how to approach and provide assistance. Today, the sighted guiding
technique is standardised. If someone needs support, the guide bends their arm parallel to the
ground and offers the arm or elbow to the other person. In this configuration, the guide is one
and a half steps ahead of the person with visual impairment, and in this way, the pair can walk
together [105].

Figure 2.1 illustrates the difference between the sighted quide configuration (on the right)
where the person with visual impairment holds the guide’s arm and a configuration (on the
left) of two people walking side by side. Sighted guiding is a clear and explicit example of
people working together thanks to the fact that people with visual impairments are physically

connected to their guides’ body. Therefore, this case seems highly relevant to this research.

Figure 2.1: Side by side configuration on the left and sighted guide configuration on the right.
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2.2 THE EVOLUTION OF DISABILITY THINKING

Since people with visual impairments are often categorised as people having disabilities, |
think it is relevant to reflect on the term "disability’, its evolution, and how | intend to use this
term throughout this research work. At the beginning of the twentieth century, the medical
model (also known as the individual model) was the dominant perspective around disability.
The medical model considers disabilities as dysfunctions (physical or mental) of the human
body, which should be treated and cured for returning to a healthy (normal) condition. This
perspective—supported by medical experts—sees the future of disability in terms of medical
research, individual treatments, and familiar or professional assistance, often giving access to
appropriate healthcare and educational facilities.

Visual impairments may be considered a disability at first. Indeed, people with visual impair-
ments experience a physical dysfunction of their sight. Different forms of visual impairment exist
and cover a wide range of visual function losses. Beyond their medical condition, the visually
impaired community is also involved in popular social media and organisations worldwide as
disability justice activists, promoting independence, inclusion, and empowerment of VI people in
an increasingly digitalised society. People with sight loss categorise themselves as not disabled,
and the medical model becomes too limited to describe people’s lives, capacities, and needs.

In contrast with the paradigm just discussed, since the 1970s, disability has been defined
not as a medical category, but as a social one. Disabled activists started refusing the role of
medical experts in disability ordering, and began 'to proclaim that they [knew| what [was] best
for themselves and their community" [26]. Briefly, they argue disability is socially constructed,
and therefore it is not the physical or mental dysfunction that defines them as disabled, but how
society imposes disability definitions and views on people. Not only activists but also disability
studies scholars have influenced the social model perspective. Specifically, Micheal Oliver
reflects on a social model to point out that disability and illness are not the same concept [98].
The social model moves away from disability as illness and focuses on describing disability as
a social-material construct. Altogether, the social-material environment where disabled people
are living, for instance, physical and intellectual barriers, and the biased cultural perceptions
are the sources of disability [36]. Removing physical-social barriers from the world and giving
equal opportunities represent a greater potential benefit.

Nowadays, for instance, new tools and software packages are developed to give access to

digital visual content, such as PDF files, presentations, images, videos, and so on. Having a
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tagged PDF, or an alternative image description for a slide presentation, allows people with
visual impairments to be able to access the content on their own, resulting in feeling more
included in society, and so, empowered. However, the social model does not seem to be the
final solution to forms of marginalisation that people with visual impairments experience in
their everyday life.

What is neglected in the social model is the complete detachment of the impaired body in
how disability is represented [12]. The single-person body is totally ignored. In the social model,
the term body unites under the same umbrella all diversities with the aim to solve disability
on a large scale. Also, the environment takes a broader sense, it includes physical buildings,
products, and surroundings, but also people, technologies and so on.

This perspective is criticised by a third model, which tends to give back importance to the
diversity of bodies, highlighting that difficulties—that people with disabilities experience—
are not only a matter of access to resources and physical spaces [12], but they emerge from
the interaction of the single person’s body with the surroundings. Scholars from disability,
science and technology, and geography studies have named this perspective in different ways,
from relational and materialist model to non-representational theory. Under this perspective,
disability studies scholars have contributed to defining differently the "normal" or able body. The
"abnormal" or disabled does not reside neither in an impaired body nor in a specific environment,
but in the in-congruent relationship between these two entities [90].

Coming back to the previous example, disability is not located in the visual impairment, nor
in the digital content (e.g., slide presentation, or picture) being inaccessible. Certainly, having
an alternative description for a slide presentation is a requirement for accessibility, but it is not
sufficient for experiencing independence, inclusion, and empowerment. Disability is produced
through interactions, interactions between people with VI and others, interaction with the digital
content, how the visual impairment is disclosed, the attitude towards disability, and all other
forces which can influence the overall experience.

The relational model sets the ground to investigate the role that assistive technology has
played so far. Through this research, | am also interested in exploring social and other difficulties
people encounter when interacting with people and technology, and which new opportunities

can raise to better empower and include people in their social life.
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2.3 A DIFFERENT PERSPECTIVE! THE INTERDEPENDENCE FRAMEWORK

Recent research has stressed the agency of people with disabilities in their collaborative work
with others and demonstrates how both access and independence are achieved through this
interdependence [8, 9]. Thus, assistive technologies should not be approached as a ‘gap between
disabled bodies and environments designed for non-disabled people" [9, p.161], but as an aspect
of the ongoing interplay between different actors and the specificities of any one setting. Be
My Eyes [153] and BeSpecular [93] offer two compelling examples of services that open up a
space for such mutual and collaborative work, providing people with visual impairments remote
access to crowd-sourced communities of sighted users.

The interdependence concept draws from and has been intensely discussed in disability
studies. What might be captured loosely as the relational perspective [12, 69] (described in
section 2.2) understands disability as being in continual production, where bodies, technologies,
settings, etc. are unceasingly entwined to make actors more or less able. Moser [90] shows
how disability is not something fixed within the body, but is manifested through interactions
with the environment, other people and technology: "disability is not something a person is,
but something a person becomes". Similarly, Goodwin [43] presents a systematic analysis of a
person with aphasia who is able to speak only three words but nonetheless acts as a competent
speaker. Through Goodwin’s work, we see how a complex conversation can unfold with few
words, but in combination with body movements and gestures, and the interplay with the talk
and actions of other actors. Ability and disability are then capacities made possible through
relations with others.

While previous HCI research has paid attention to the social features of settings, it has
primarily been related to the ability-based design of technology or the social implications of
existing ATs (see section 2.5). For instance, previous perspectives highlight mismatches between
the different ways sighted and non-sighted people interact with their surroundings, and thus
how appropriate feedback is important in navigation [143]. The form and function of an AT have
also been considered in terms of how it influences social interactions, self-perception and social
acceptability [121, 122]. In light of the research in disability studies, such approaches present
relatively static versions of the relationships between the actors, and what capacities they may
have to work together.

Relationality and the interdependence perspective thus open up opportunities to think

differently about the design of AT and consequently about the use of Al in this context. Bennet
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et al’s frame [9], in particular, sees AT as a further way to extend the relations between one
another, focusing on how actors are made more or less able, relationally, through other actors
and with/through AT. Therefore, the interdependence framework, proposed by Bennet et al.,
allows us to better draw out the roles of people with disabilities during the collective work they
do to achieve access. This new design perspective can help reveal relations, multiple forms of
assistance, and the contribution of people with disabilities which often is unseen.

Other recent work further illustrates the complexities of these social relations and how
(dis)ability disappears or emerges through them, bringing to the foreground interdependencies.
Thieme et al. [132], for example, examine how people with visual impairments negotiate their
abilities and how they sense the environment through different resources and collaboration
with others in several contexts during the Rio Paralympics. Similarly, research has shown
the collaborative work done between people with VI and people who are sighted to co-create
an accessible home environment [16], and how a mixture of abilities can operate together to
achieve tasks [17]. Task completion is also complemented by other forms of encounter, such as
expressions of care which are usually neglected when developing Al assistive technology. By
exploring encounters among people with visual impairments and sighted people who complete
tasks together, Bennett et al. [8] examine other forms of interdependent work that give rise to
access. A recent work also proposes the PLACES framework to expand the understanding of
leisure experiences of people with VI in nature [5]. Authors show that outdoor leisure activities
do not only depend on physical access to a public park but how people with VI and others are
contributing to the experience.

Nowadays, the design and use of ATs is an established area of research in HCI. Many are
computer vision technologies that support people with visual impairments to complete tasks
such as the identification of objects and people, and the description of images/GlFs on social
media [63, 66, 71, 77, 124, 146, 150]. These applications are widely available and affordable
amongst the visually impaired community. For instance, VizWiz [10] application allows people
with visual impairments to receive an image description from algorithms or crowd people,
however, this and other services do not adapt to social interactions and contexts. More recently,
there has been a few attempts in shifting the focus towards social activities and interactions [72,
89]. For instance, Morrison et al. [89] have presented a preliminary computer vision system
intended to support open social interactions of a blind boy in a controlled family dinner. However,
there is little work on how we can design Al assistive technologies and applications which go

beyond the accomplishment of individual tasks, and pay particular attention to social activities
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and relations. The work that stands out in this space (i.e., Morrison et al. [89]), serves as an
inspiration for this PhD and, alongside Bennett et al. [9], defines the starting point for the
focus on my research. Specifically, Morrison et al's work helps to foreground complicated
instrumentalist assumptions about assistance and demonstrate that Al might enable and extend
human capacities differently from the discrete tasks widely supported. Building on this work,
through this research, | investigate how we can design Al assistive technology to support social

interactions in the context of sighted guiding since it represents a specific case of collaboration.

2.4 Al ASSISTIVE TECHNOLOGY

The UK Government website in October 2021 defines Assistive Technology as “products or
systems that support and help individuals with disabilities, restricted mobility or other impair-
ments to perform functions that might otherwise be difficult or impossible. These devices support
individuals to improve or maintain their daily quality of life by easing or compensating for an
injury or disability” [44]. Firstly, the definition includes people living with different disabilities.
As quoted, the definition also covers a wide umbrella of devices and services. This is because as-
sistive technology’s appearance has changed considerably over time. As explained in section 2.5,
AT might be a hardware component to add to existing technology, or it might represent a service
or software (e.g., screen readers software). Recently, HCI research has also shown how common
technology becomes assistive upon their uses. For instance, Jahan, Barbareschi and colleagues
investigate the impact of mobile technology on people with disabilities in low or middle-income
countries [6, 62]. For this group of people, mobile phones are changing their purpose. They
are perceived more and more as assistive technology. Indeed, per se, the smartphone does not
ease an injury or disability but serves the purpose of supporting independence and promoting
well-being through specific applications and services. Similarly, smartphones have received a
growing interest from the visually impaired community, and nowadays the industry sector offers
many applications to help people with VI in their everyday tasks.

More generally, assistive technology aimed at people with VI seeks to support them by
improving access to technology, their independence and, in turn, their quality of life. Prior work
has designed solutions addressing a wide range of activities such as reading, writing, gaming
and navigating. Currently, these AT solutions work by augmenting or replacing vision [141, 149],
e.g., applications that help people with limited vision to magnify any text, image or video that the

device captures [99, 149] or transform graphics, images, or text into audio and synthesise speech
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through screen readers or haptic information to braille devices [2, 103, 133]. In addition, there is
also a drive to leverage assistive technology for some tasks that rely on visual information, such
as the identification of objects. Early technology in this area uses crowds sourcing for generating
alternative descriptions of images (e.g., VizWiz application [10]). Other technologies make use of
video-call application services to connect with sighted people and ask for a description of the
surroundings (e.g., BeMyEuyes [153]).

More recently, artificial intelligence has been promoted as a means for extending these ATs.
For instance, applications such as SeeingAl [84] and BeSpecular [93] by taking a picture of the
surroundings they tell people what is recognised. These applications also recognise written text,
barcode, and currency [23, 49, 84]. Other recent research studies how to generate automatic
alternative descriptions from images in social media. [76, 146], or again other work has focused

on personalised object recognition through a smartphone application [131].

2.41 Al Technology for Navigation

Independent navigation for people with visual impairments is considered a major challenge,
drawing significant attention from the research communities in both HCI and Al [48]. Here, Al is
often used to solve a functional task, where the user follows instructions to successfully reach a
destination. Hence, research has focused on supporting how users navigate physical spaces,
and aiding in the identification and proximity of walls, curbs, obstacles, streets, etc. often using
beacons [3, 73, 79, 130, 151] or computer vision systems [3, 61, 73, 134]. For example, the Cities
Unlocked project [85}—a collaboration with Microsoft and Guide Dogs for the Blind—proposes a
wearable headset connected to a smartphone application to receive information about a current
location, surrounding streets and landmarks, and help to explore the surrounding environment
and to reach a destination. The NavCog system is exclusively for indoor use and relies on
Bluetooth Low Energy (BLE) beacons, installed in the environment, to estimate the user’s position
and provide turn-by-turn instructions [47]. A recent application, BBeep, predicts the future
position of pedestrians and tracks the user’s path; when it predicts a potential collision between
the traveller and the pedestrian, the system alerts both the user and the nearby pedestrian [67].

Again, these solutions target autonomous travel, treating navigation as a functional task.
As a consequence, they place the emphasis on accurate information about the environment to

provide greater independence to the user. Relationships with other people (e.g., pedestrians,
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assistants, guides, friends, etc.) are given little consideration, with others’ bodies largely treated

as physical masses, either moving or stationary, and as something to be avoided.

2.5, DESIGN APPROACHES TO AT FOR PEOPLE WITH VISUAL IMPAIRMENT

The evolution of disability thinking described in Section 2.2 had also some impact on assistive
technology design approaches, and methods adopted by HCI researchers. The early accessible
computing goal was to make technology accessible for people with disabilities. Technology was
designed and built for an average or standard user. In this context, assistive technology included
assistive components inserted between the user and the system to fit a "nonstandard" user. The
add-on components were then adaptations to accommodate users’ needs to a technology which
was immutable. This view centralises disability rather than people’s abilities.

To address this problem, Woobbrock et al. [145] introduced the ability-based model and
its seven design principles. This model shifts the burden of accommodation from humans to
the system. Drawing inspiration from other approaches at that time, this approach focuses on
people’s abilities throughout the design process. The goal was to provide personalised user
interfaces that can adapt themselves to the user’s abilities, orienting towards "what the user can
do", and moving away from "what a person cannot do" and "what ‘everyone’ can do". Researchers
have criticised the exclusion of other important factors such as attitudes, and social situations
which impact users’ willingness to adopt and use accessible technology. To incorporate not only
functional, but also social factors, Shinohara et al. [119, 120] proposed the Design for Social
Accessibility (DSA) perspective, and through a series of user-centred design workshops show
how their method—based on cards—generates accessible designs and appropriately engages
users with and without disabilities. Although perspectives on how to design assistive technology
are changing, the design of AI-AT for interdependence remains unexplored in HCI research.

Overall, as mentioned by Preece et al. [64] in the UCD approach real users and their goals

are the driving force behind technological development. This approach relies on three principles:

early focus on users and tasks, empirical measurement, and iterative design. When working with
Al in assistive technology, the typical approach adopted to explore the design space is indeed
the UCD method. It involves reducing Al complexity and iteratively designing and building rapid
prototypes, refining and evaluating them with users [24, 68, 147]. Even though this method allows
for a shift in the focus of interactive system design from the system to the user, increasingly AT

research has established that people with disability, and so people with visual impairment need
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to be more actively involved in making a contribution to the design and content development
process. People have to be taken into account not only for user requirements and needs in an
iterative fashion throughout the design and development life cycle but also when important
decisions have to be made throughout the process. In this case, the end-user is added to the
team of designers and assumes a more active role. Traditional approaches such as Participatory
Design (PD) and co-design methods [92, 112, 113] have been naturally adopted when designing
technology for people with disabilities, and nowadays are still the most adopted in the AT area.

PD represents a different approach toward technology design in which people who use
technology also play a critical role in designing it [14, 117]. It pushes the boundaries of the UCD
approach with the idea that end-users can design technology solutions on their own (not mere
‘involvement"), and the designer moves into a supporting role. Participatory Design was rooted
in Scandinavia during the 60s-70s, and now it is well-established all over the World. Over the
years, other forms and similar approaches have been developed and recognised by the research
community, for instance, the co-design methodology [113]. As in other approaches, co-design
requires the end-user participation in the design process as much as possible, however, it
stresses the need of the user as a designer not only in the decision-making but also in idea
generation.

More generally, these approaches help to foreground the lived experience of people with
disabilities, and respect and recognise their way of interacting and knowing the world. For
instance, Neate, Wilson and colleagues [95, 144] explore a variety of co-design techniques.
The emphasis is on creating tangible design languages. In their work, they investigate the
combination of personas and participatory techniques in working with people with aphasia.
PD approaches also help to move beyond methods such as empathy exercises, which reinforce
prejudice, misconceptions, and disability as something negative. Similarly, common design
methods used within a participatory approach are highly visual, raising new challenges in
involving people with visual impairments in the design process. Methods such as speech-based
techniques (e.g., scenarios, and narratives), low-fi artefacts, and other tangibles artefacts (LEGO
models, cardboard mock-ups, and so on) are used as adaptations of visual techniques, and
to create a more accessible design space [20, 81, 82, 96, 97, 110]. For instance, Metatla et
al. explore various cross-modal techniques to help make the co-design process accessible for
people with visual impairments [81].

More recently, auto-ethnography has been used by researchers with disabilities to tell

their personal stories. In ASSETS 2020 several researchers with visual impairments and other
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disabilities expressed their experiences in different contexts. For instance, Stephens et al. told
about the preparation and challenges of a recreational journey on a cruise as an independent
blind traveller [125]. Noticeably, Hofmann et al. [56] have used this method to tell about their
personal experience as researchers living with disabilities, They focus on moments when
their disability was misunderstood, suggesting a more strong integration of disability studies
perspectives and disabled people into accessibility research.

The literature demonstrates that there is limited research that investigates methods for
designing Al assistive technology, involving people with visual impairments in the design
process. More recently, research has shown the difficulties in involving people with disabilities
in different phases of the design process of intelligent systems. For instance, Morrison [88]
illustrates challenges in imagining new technologies that are tuned to people with VI needs and
aspirations. Others highlight the difficulties in engaging with the autistic population when Al
prototypes have been introduced in the design process [7]. Yang et al. [148] show that uncertainty
around Al's capabilities, and output’s complexity, which are intrinsically built into an Al system,
may be a reason for design challenges. In particular, iterative rapid prototype methods which

are commonly used during the design process might not be enough when working with Al

2.0 SUMMARY AND RESEARCH GAP

The literature review presents the models of disability and introduces the theoretical framework,
which this research draws from. It also illustrates two important areas which direct the next
steps of this PhD work.

Firstly, the literature reveals that the interdependence frame seems especially applicable
to understanding sighted guiding. However, as section 2.4 reports, Al assistive technology
for navigational aid has been approached from a perspective of autonomous travel, reducing
the "problem" of navigation to a sequence of steps and movements from one place to another.
Therefore one direction this research takes is understanding the problem space, viz. looking
at the sighted guiding partnership from an interdependence perspective to design Al assistive
technology, instead of focusing on solutions that replace the guide with an Al system.

Secondly, design approaches presented in section 2.5 demonstrate that there is no HCI
research looking at how to design Al assistive technology for interdependence. Although parallel
research strands investigate accessibility and inclusion through participatory and UCD methods

for Al prototyping, new challenges will rise when engaging people with mixed abilities in
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thinking about the future role of Al technology. Therefore, it will be beneficial to explore current
and new design methods which help to open up the design space at the intersection of Al and
interdependence. New tools and methods are essential to inspire people to make alternative
designs of Al, which will empower people with disabilities in social life.

The next Chapter investigates the sighted guiding partnership, presenting the first study

undertaken for this research.



3 INTERDEPENDENCE IN ACTION (STUDY 1)

31 MOTIVATION AND RESEARCH QUESTIONS

In order to design Al AT for navigation aiming to extend the interpersonal interactions between
people with visual impairment and sighted people, it was important to investigate the problem
space, and therefore understand how people accomplish navigation together. As described in
section 2.4 previous research has focused extensively on assisting navigation in the physical en-
vironment, by providing information about surroundings, through, for example, object recognition,
obstacle avoidance, physical distance, the proximity of walls and so on. More recently, computer
vision, artificial intelligence and machine learning have been leveraged in these navigation
systems. However, research has not focused yet on how to design an Al system for supporting
mutual interaction during navigation. What tends to be ignored is that many people with visual
impairment rely on and work with others to navigate their daily routines, commonly relying on
what is known as a sighted guide (see section 2.1.1). The interdependence framework has been
presented by Bennet et al. [9] in ASSET 2018, and has been of inspiration for this work.

The aim of this study was to answer the following research question:

RQ1: As an exploration of the problem space, how do people with visual impairments

and their sighted guides accomplish navigation together?
This research question has been broken down into 2 smaller ones:

RQ1.1: How do blind people and guides organise their bodies (and speech) with respect

to one another to successfully orientate to and move through the world?
RQ1.2: What are the opportunities for Al assistive technology in sighted guiding?

The remainder of this Chapter first describes the study method. This is followed by a findings

presentation and a discussion section.
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3.2 METHOD

To investigate the sighted guiding relationship, | conducted an empirical study in which | invited
people with visual impairments and their sighted guides (with whom they usually travel) to video-
record their real-world journeys using body-worn video cameras. As | assumed interpersonal
coordination to be a key element in sighted guiding, | analysed collected data using interaction
analysis to examine the details of how quiding and being guided were accomplished.

| now provide details on the participants in the study, how the study was structured, carried

out, ethical considerations, and how | collected and analysed the data.

3.2 Participants: the Sighted Guiding Team

| recruited pairs composed of adults: a person registered severely visually impaired (blind) or
visually impaired (partially sighted) and a sighted guide. Both had to live in the UK and know
each other through guiding for at least 3 months. This allowed me to ensure that they had
some experience in qguiding each other, to investigate their established interactions as safely as
possible, and also to observe their relationship with each other that might differ between pairs
in terms of harmony, care and mutual understanding.

Participants were recruited through adverts via social media, emails to existing contacts and
printed flyers. Since | was targeting both sighted and visually impaired people, different formats
were essential; | made considerations for the diversity of vision impairments and accessibility of
all electronic materials. | excluded people with cognitive or mobility impairments from the study
that could have prevented them from giving informed consent or being able to travel outside
the home without additional assistive mobility aids (a complete list of inclusion and exclusion
criteria can be found in Appendix A.4). Accessible participant information sheet and consent form
were emailed to participants in advance (see Appendixes A.5, and A.6). Informed consent was
obtained at the initial face-to-face meeting between each pair and the researcher. Approval for
this study was granted by the Computer Science Research Ethics Committee at City, University
of London. Appendix A.1 reports the Ethics application submitted for this study. In appreciation
of the participant’s contribution to the research, | offered a £25 voucher per person.

Four participant pairs took part in the study and Table 3.1 reports a summary of demographic
information | gathered (Appendix A.7 reports a list of demographic questions). The names used

throughout the thesis are pseudonyms. As shown in Table 3.1, these pairs knew each other
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between 2 and 20 years, ranging from only knowing each other through quiding to being married.

For instance, Alan and Nick have a mentor-friendship and they have known each other for one
to two years. Nick is the main founder of a charity and Alan is involved in a creativity project
run by Nick’s charity. Nick quides Alan every week from the tube station to Nick’s studio and
vice-a-versa. Nick said that quiding Alan every week is only a small thing that happens during
the journey, there is much more going on and travelling with Alan is a great occasion to build
their friendship. In contrast, Megan and Jack’s relationship is quite different. They have known
each other for 2 years and Jack has been guiding Megan for 1 year from time to time, but only
when Megan needs particular assistance for travelling in unfamiliar and crowded places. Megan
is quite independent and ordinarily uses a long cane in her daily journeys. While some of the
participants had no sight, some participants were able to distinguish light and dark. In addition
to sighted quiding, they also used tools such as white canes and gquide dogs to travel on their
own. All participants living with sight loss had an active life, using assistive technology such as

screen readers, voice synthesizers, etc.

Pair INFO ABOUT THEIR AID FOR AssISTIVE
RELATIONSHIP
*Person with VI VISION TRAVELLING TECHNOLOGY

Screen reader

R: isi
2 yr - Guiding flo viston Long cane and Voice
Megan® and Jack . . L: blurry vision ) ] .
relationship sighted guide synthesizer
since birth .
Magnifier
Screen reader
No visi L d Voi
Alan® and Nick 2 yr - Mentorship ? VlSlD!‘I (I)ng cane én ou:e:
since birth sighted guide synthesizer
Braille
Screen reader
Light and dark L d Voi
Luke* and Alice 7 yr - Close friends {ght and dar ong cane an olee
for 27 yr sighted guide synthesizer

Apps on mobile

Screen reader

Voi

R: only central T:lCG:

G *and S 20 ur - Married counl vision Guide dog and LSU" es‘%ir
eorge™ and Sara yr - Married couple L: blurry-no color sighted quide rge monitor

for 35 yr High contrast

on computer/mo-
bile

Table 3.1: Study 1: Demographic Information.
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3.2.2 Study Procedure

Each pair was involved in the study over a period of 5 days. The procedure consisted of an

initial meeting, and the pairs recording journeys (Figure 3.1).

Day 1 Initial Meeting 41

D;“':Esj Journey(s) Recording

Figure 3.1: Research study procedure.

Informed Consent
Demographic Information

Camera Instructions
Sighted Guide Mini-demo

During the initial meeting between the pair and the researcher, | obtained informed consent
and gathered demographic information. | then gave instructions on how to wear and use the
cameras. Video recordings were captured using two body cameras, as illustrated in Figure 3.2.
Cameras were worn by both participants using a harness at chest or shoulder height. The right
position and orientation of the camera depended mainly on the difference in height between
participants and how close they usually walk. | was interested in capturing the physical
connection between the guide’s arm and the visually impaired person’s arm and the upper back
of the guide. These parts of the body were captured by the visually impaired person’s body
camera (see Figure 3.2a). The second body camera, worn by the sighted guide, was aimed to
record the guide’s perspective. During the first meeting, | also did a mini-demo to verify that the
camera configuration worked in relation to how pairs travelled together, using a wifi connection
between the camera and the researcher’s phone app.

Participants had three days (day 2, 3, and 4) to video record at least one journey lasting at
least 20 minutes to quarantee enough valuable data. The journeys were chosen by the pairs
themselves; the only stipulation was that the journeys be familiar to them, for example, going
grocery shopping, to a museum, to a GP appointment, a coffee to meet friends, etc. This guidance
was given because | was interested in the routines of everyday life and in capturing the ordinary
ways people manage their partnerships. In addition, this choice allowed me to mitigate ethical
concerns related to participants’ safety (see the Ethical consideration sub-section for further

details).
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(c) Frame from video data showing both different perspectives: VI person

perspective on the left and sighted guide on the right.

Figure 3.2: Body cameras set up.

3.2.3 Ethical consideration

During the plan of the study the ethics have been considered extensively, and the approval was
granted by the Computer Science Research Ethics Committee at City, University of London. More
information about the ethics application and related materials can be found in Appendix A.1.
Risks and burdens addressed during the application were related to (i) participants’ abilities

and safety; (ii) data leaking; (iii) confidentiality of data.

PARTICIPANTS ABILITIES AND SAFETY. Accessibility and safety did not involve considerable
burdens. All materials were created in both written and digital formats. Digital versions were
made accessible through screen readers. | also provided options for signing the informed consent
(e.g., recording an audio signature, and using a signature guide). A major concern was related to
the journey itself. Although people with visual impairments are often considered adults at risk in
the Ethics application form, | looked for people who were independent and capable in their daily
life activities. Moreover, thanks to the established partnership through guiding | was seeking,
the study took place in a safe condition. Indeed, sighted guiding provides an enjoyable way

to explore familiar and unfamiliar environments across the visually impaired community [123],
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for building and intensifying relationships [35, 69], and for feelings of freedom [78]. In addition,
to mitigate ethical concerns related to participants’ safety, | asked them to choose routine

journeys of everyday life.

DATA LEAKING. Since participants had body cameras at home for three days, the journey
session was a critical stage for potential data leaking. Cameras could have been stolen, and/or
unauthorised people could have access to sensitive and confidential data. To minimise the
risk of unauthorised access to the video data, | used two S-EYE body cameras from Shelleyes
Group, with built-in the AE256 encryption protocols. This protocol encrypts video data on the fly
and data access is password protected. Cameras were also highly appreciated by participants
because they were accessible, had a simple layout, big buttons with different textures, and a

variety of audio and vibration feedback features.

CONFIDENTIALITY OF DATA. Given the chosen method of analysis described in Section 3.2.4,
the complete de-identification of participants’ faces in video data would have limited the ability
to analyse data and communicate findings of my research study at conferences, workshops
and in publications. However, | acknowledged, participants could have been concerned about
revealing their identities through video recordings and there may also have been threats to
privacy for those who have not agreed to participate in the research (e.g., bystanders). To
address these issues, the following precautions have been taken to secure people’s right to and

protection of privacy:

- Only the project team, composed of supervisors and myself, had permission to review video

data containing participants’ identifiable faces during the analysis phase.

- Participants have given explicit consent for using video data segments in academic
publications, presentations and workshops and they had the opportunity to express their
preference about whether they wanted their faces blurred. Further, | used pseudonyms

instead of their real names in any publication and throughout the project.

- Both audio and video data intended for any academic publication were reviewed to find
identifiable data, such as names of participants, friends, family and names of workplaces
or locations frequently visited and so on. This data has been anonymised (e.g. audible

redaction, and/or blurring). Bystanders were also blurred.
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- Both audio and video data have been encrypted and stored in a folder protected by a

password on an external hard drive and have been managed only by myself.

3.2.4 Data Collection and Analysis

In order to analyse the collected video data, | proceeded to a video data pre-processing.
Figure 3.3 shows the steps | followed in cleaning data before analysis. Even though | asked
people to record journeys of at least 20 minutes, video data was stored in the camera memory
in clips of ten minutes each by default. Therefore, the entire journey was divided into several
clips. Firstly, | downloaded from the cameras all clips of all participant pairs. For each pair,
| collected 2 different video perspectives: the guide’s perspective (G's clip in Figure 3.3) and
the guided person’s perspective (VI's clip in Figure 3.3). | then synchronised each clip of both
perspectives using Adobe Premiere Pro CC 2018 video editing software. To do so, | created a
new video file containing both frames so that the guide’s video and the guided person’s video
were displayed, visually, side-by-side (see Figure 3.3). After that, | synchronised the video and
audio tracks. The video data pre-processing has been done for all video clips, and the new

synchronised files have been used for data analysis.

Figure 3.3: Steps of video data pre-processing.

Across four participant pairs, | collected 6 journey records in 23 shorter clips of 10 minutes
(i.e., a total of 4 hours of journey data). For each pair, Table 3.2 summarises briefly the context
of their journey (‘description’ column), how many journeys | collected (‘journey’ column), and
how many synchronised clips of 10 minutes | analysed ('clips’ column).

The data was analysed with interaction analysis, which is a qualitative research method,
well established in studies of the workplace [53, 54, 80]. The theoretical underpinnings of

this approach, owing much to conversation analysis and ethnomethodology, offer a means of
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Pair JournEY DescripTiON Cups

*Person with VI

Megan® and Jack 1 Journey from City, University of London to a store 7
in the city centre. The pair walked, took the tube
and did some shopping at the store.

Alan®* and Nick 2 Journey from the tube station to Nick’s studio and 242
vice-versa. The pair walked and took the bus.

Luke* and Alice 1 From home to a high street to do shopping in 5
different shops and a supermarket.

George® and Sara 2 During the first journey they did shopping in a big 4+3
supermarket and then in a smaller store nearby.
On the second journey, they walked in a high
street and got into different shops.

Table 3.2: Video data information

understanding how interaction is made intelligible and thus consequential to the members
of a setting, so, for example, how people cross a road at traffic junctions without constant
collisions [75] or musicians achieve synchrony [142]. Over the past two decades, it has also
emerged as a research method to investigate specialised forms of social activities [53] and more
recently in everyday and technology-mediated settings [22, 70, 104].

Interaction analysis is also adopted in HCl and CSCW research as a method of analysis
to inform technology design, for example, to describe how tourists work together in groups,
collaborate around maps and guidebooks [21], how passers-by interact with urban technology in
public space [4], and how people collaborate and jointly interact with other mobile technologies
while driving [101]. Especially relevant to the work | present, Due et al. [30] show how people are
able to detect obstacles during navigation using a white cane and describe design implications
for future technology. More generally, interaction analysis has been used to study disability in
context. For example, Goodwin [43] (a central contributor to interaction analysis and conversation
analysis), has used the research method to demonstrate that limitations to vocalised speech can
in many ways be overcome through pointing gestures, head-turning, and gaze in collaboration
with others in a setting.

In practice, interaction analysis relies on repeated and careful re-watching of recorded video
to produce detailed transcripts of spoken and interpersonal interactions, including non-verbal
communication (for example how people orient their bodies, which gestures they use, what they

are pointing to and so on) to investigate "the ways in which specialised tasks and activities
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are accomplished through embodied activity, activities that involve the interplay of talk, visible
conduct and the use of various objects and artefacts, tools and technologies" [52].

In my research, because of the depth and detail of interaction analysis, | chose to focus
attention on salient segments/excerpts from across the 23 clips | collected. | conducted interaction

analysis following these steps.

STEP 1 - TIMESTAMP ANNOTATION. During the first video watching, | annotated a timestamp
for each clip when interesting interactions caught my attention. An example of annotation is
reported in Figure 3.4. As suggested in [65], | wrote down actions and timestamps spontaneously,
without questioning myself and being explicit about the criteria used to define what was
interesting in that context. Secondly, | went back to the timestamp annotations, | discussed
with my supervisors what was happening, and how participants interacted with each other in
that situation, and we selected clips which represented examples of coordinate interactions (for
example, how companions move through obstacles, how companions start and end the journey,

how they use body movements, verbal utterances, and so on).

(0348 checking out the direction
04:27 "Sorry about that” Conversation about oldest station and way they have chosen
0515

01-e

03:20 "there’s a lift this time" ' Good”
05:30 “the good thing is you have got me around”

01+

00:30 “Let's just walk over there if | can figura out where we are”

Figure 3.4: Example of timestamp annotation.

STEP 2 - SEGMENT IDENTIFICATION. In this stage | then defined 40 segments. A segment
or excerpt is a short footage from the data, which lasts on average 20 seconds. Segments
were chosen through repeatedly watching the recorded data around the selected timestamps,
individually and as a team, and identifying parts | felt presented compelling examples of
coordinated interaction. In particular, | looked for examples of how the participants worked

together to move through/past obstacles such as narrow gaps, curbs, cars, and other people,
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and how they managed barriers or crossing thresholds such as moving in/out of buses and
stores. | also paid particular attention to moments which emphasised the work done by pairs to
co-locate themselves in the guiding configuration while for example shopping, paying at the

counter or beginning/ending a new journey.

STEP 3 - TALK TRANSCRIPTION. | proceeded with a more in-depth analysis of the 40
segments. | carefully re-watched each segment several times to produce a transcript of the
verbal communication. Talk transcription draws from conversational analysis and its principles.
Therefore at this stage, | focused on talk, pause, change of voice and pitch, open-up and
closing [116], and troubles and repairs [115]. The interaction analysis syntax —| used— is
reported in Appendix A.8. Figure 3.5 shows what a talk transcription looked like after this step.
At the end of this stage, video segments and transcriptions were re-watched and discussed
with my supervisors to think about what was happening in more detail, and start identifying
initial common themes. Initial common themes were related to resources, interdependence work,

people’s agency, guiding control, and challenging moments.

07:04 N: yeah yeah did he recommend as an organization?

07:06 A: no:, | just | kinda did my research and | found it // and | was like oh god this is- this is what | found and it was like

awesome=
N: ah

07:12 N: =did he enjoy working for them?

07:13 A: | think he did yeah

(0.5)

07:18 A: | think he- | think he knew he might interview me also // he is quite handy=
N: ah, ckay

07:23 N: =( ) inside the track

07:24 A: yeah, pretty much

Figure 3.5: Example of talk transcription.

STEP 4 - NON-VERBAL COMMUNICATION TRANSCRIPTION. In this stage, segments were
watched again individually and with my supervisors to decide which ones to pay further attention
to. The choice was based on the initial themes, and diversity of coordinated interactions. |
detailed the analysis of around 20 segments adding information about non-verbal communication.
Specifically, | focused on gestures, walking, orientation, changing of space in relation to one
another, distance, objects, and actions. | added annotations on the transcription, often including

screenshots from clips as shown in Figure 3.6.
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[Alan and Nick are walking at normal speed, next to each other. Alan is holding Nick's elbow]
07:04 N: yeah yeah did he recommend as an organization?
07:06 A: no::, | just | kinda did my research and | found it /f and | was like oh god this is- this is what | found and it was like
awesome=
N: ah
07:12 N: =did he enjoy warking for them?
07:13 A: | think he did yeah

[Nick is slowing down while he is turning on his right and is passing close to other pedestrians and then speeds up again]
(0.5)
07:18 A: | think he- | think he knew he might interview me also // he is quite handy=
N: ah, okay
07:23 N: =( ) inside the track
07:24 A: yeah, pretty much

Figure 3.6: Non-verbal communication.

STEP 5 - SEGMENT DESCRIPTION. Detailed segments were discussed again with my super-
visors thinking about what people did in relation to one another, how that happened, and which
alternative actions people could have taken in response to some events. We also discussed seg-
ments in relation to the initial themes. Refining themes allowed us to select 10 segments which
represented a variety of examples. | expanded these segments, introducing some contextual
information about participants’ relationships, the actual vision of guided companions, and how
they usually approach the sighted guiding technique (see Figure 3.7). This information was used
to put actions into context. In a similar way to how interaction analysis findings are reported
in CSCW [22, 55] and in other research communities [43, 70], | chose to present segments that
best illustrate the themes documented in Section 3.3. Specifically, segments were selected that
featured different aspects of the use of multimodal resources to co-constitute a common space;
the interdependent work done in sighted guiding; and instances of ruptures and repairs to

common space.
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Segment: Passersby coming up
From video PO1_JO1b.mp4 (07:04 - 07:27)

Participants:
Alan - VI
Nick - G

Context:

Alan is totally blind since birth, he usually goes around using a long cane, however he does not use it if Nick is
guiding him.

Alan and NMick are in a mentor-friendship and they have known each other for onefltwo years. Nick is the main
founder of a charity in London that helps express young adults through music and other creative processes such
as acting, creative writing, fimmaking, dance and so on. Alan got in touch with Mick 1o take part in this project.
They see each olher every week and the journey from the wbe station to Nick's studio and vice versa is very
common for them. Nick uses to guide Alan since they have met and throughout the video records It Is clear that
this guiding relation is well-established. During the interview Nick says that guiding Alan every week is only a
small thing that happens during the journey. Indeed he says there Is much more going on and traveling with Alan
Is a great occasion 10 build up their friendship.

Analysis:

In this clip Alan and Nick are walking toward the tube station and they are approaching a crossroad where they
have to tum on the right. Some other pedestrians are approaching the same crossroad and walking very close to
our friends.

The conversation is a question and answer between MNick and Alan. This tumn-talking pauses when Nick starts
slowing down and tuming on his right 1o avoid pedestrians and take the right way. Al this point there's not
interruption by Alan, but he decides to resume the conversation as soon as they speed up. In this fragment we
can see how Alan is actively engaged in the journey and how the feeling of shifling from a situation potential
critical to a usual walk enables him to relate with Nick. We can also notice how important is the timing of the
pause in the talk in refation 1o the walking speed. Indeed as soon as Nick is walking closer to the passersby he
slows down and the conversalion stops for 5 . Has Alan i that ing is changing in the
environment? What the segment shows Is that it is Alam himself who actively resumes the conversation when
Nick speeds up. There is not an explicit altempt to describe the space around, but the change of walking speed
and the pause of talk Is an Impliclt combinations of resources that helps Alan to recelve clue about the
environment through and thanks this interpersonal relational with Mick

[Alan and Nick are walking at normal speed, next to each other. Alan is holding Nick's elbow]
07:04 N: yeah yeah did he d as an ization?

07:06 A: noz, | just | kinda did my research and | found it /7 and | was like oh god this is- this is what | found and it
was like awesomes=
N: ah
07:12 N: =did he enjoy working for them?
07:13 A: | think he did yeah

Figure 3.7: Example of contextual information.

3.3 FINDINGS

Below, | select a set of 6 relevant segments/excerpts out of 40 to present the findings. For
each segment, | present a short description to introduce the participant pair and the context of
their journey; this is followed by a detailed analysis. A transcription of the conversation, along
with images to show non-verbal communication, is attached at the end of each sub-section.
Appendix A.8 provides a detailed explanation of symbols used in the transcription.

Through the following analysis, | aim to develop three ways of making sense of the sighted
guide relationship paying particular attention to the ways interdependence plays into their

coordinated actions and movements. Broadly, | show (i) how a common space is co-constituted
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between people with vision impairments and their guides; (ii) how, as a form of interdependence,
this work together is interwoven into the ordinary and unfolding sequence of interactions; and

(iit) how the unfolding relations in/through space are subject to rupture and open to repair.

3.3.1  Co-constituting a Common Space

In the first of the analysed segments, | describe how pairs work together to establish a common
space to move in and through. Specifically, | show how a mutual orientation to talk, body
movements and gestures, and other objects help to constitute a space that can be navigated
together. Noteworthy will be the coordinated actions between the pairs, what | wish to highlight
as the co-constituting of space. It is through these coordinated orientations and actions that |
will show how, exactly, interdependent relations are accomplished between people with vision

impairments and their quides.

3.3.1.1  "Come on Step Down":

Through this first excerpt (see Segment 1), | begin the analysis by considering how both talk
and objects—objects like canes—play into constituting a common space between pairs. Luke,
Visual Impaired Person (VIP), and Alice, Guide (G), are walking in their neighbourhood as
the conversation turns to the nice weather over the last few days. The friends walk side by
side—Luke is holding Alice’s arm with his right hand and holds a long white cane on his free
(left) arm. As they approach a sidewalk curb (line 12), Alice announces “come on tstep down
Luke” This utterance and Alice’s "curb and bicycle Tstep up” in a subsequent turn (line 17),
briefly interrupt the ongoing conversation.

Notice, first, how talk itself is being used to coordinate actions and establish a common
understanding of space. Well-established works in conversation analysis show that how talk is
conducted can serve as a resource in the organisation of turn-taking [109]. For example, how
interlocutors say what they say can indicate the way a sequence of turns occurs, the opening
up and closing of topics of talk [116], and the repair of troubles in talk [115]. (In conversation
analysis, repair refers to the ways in which talk is kept on track. Repair techniques can be
displayed through a subsequent spoken turn, but also using a variety of non-lexical speech
perturbations, cut-offs, sound stretches, onomatopoeic words, etc.). What these works allow us

to identify are the relevant methods used to establish the change in a conversation’s topic and
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how some changes are achieved turn-by-turn, coordinated through a mutual exchange of verbal
and non-verbal signals.

In the segment described above, Alice forewarns Luke of the sidewalk’s curb through a change
in tone and raising pitch in talk (i.e. "fstep"). This adjustment in talk provides Luke with a cue,
indicating the utterance refers not to the ongoing topic—the weather—but another matter, in
this case, to do with navigation. Further, phrases such as ‘come on" and "Luke” are used to
emphasise a discontinuity between the primary topic and the navigational cues she provides.
This, | might suggest is one reason why Alice does not have to begin a lengthy explanation of
the approaching curb, but is simply able to say "step up” or "step down" to establish a shared
sense of space.

Of course, the act of walking together, and the mutual awareness that obstacles like curbs and
steps must be managed together, also attribute phrases like 'step up/down" with an indexical
quality. That is, | see that when something is said can serve as an index to a feature in
the environment without an explicit need to describe it in full (similar to saying, for example,
‘that" and pointing at something). The critical point here is that space for Luke and Alice is
being continually composed or established through an ongoing and interwoven set of mutually
produced and intelligible resources.

Let us consider one further point from this excerpt. Above, it seems Luke’'s white cane plays a
consequential role. The cane has just touched the pavement (Fig. 3.8d) when Alice says: "step
down Luke" and, again, is swept against the sidewalk corner when she announces 'step up”
(Fig. 3.8f). The importance of the white cane as a resource to detect troubles and obstacles
has been explored by Due et al. [30, 31]. In their work, they observe how visually impaired
people use their canes to skilfully and competently navigate while traversing known routes; this
illustrates the variety of resources being brought to bear on navigation. What the interchange
between Luke and Alice adds to this previous research is a recognition of the coordinated
actions between a pair walking together: the synchronisation in time and space—between
Alice’s talk, Luke’s cane sweeping, and their shared walking pace—looks to be critical to their
successful navigation and for Luke to confidently take the following next step up. Notably, there
is no hesitation on Luke’s part, and there are no pauses or the need for other repairs [109] after
Alice’s alert. The cane becomes relevant because what Luke perceives through it is combined
with Alice’s utterances, her change in pitch and tone, and their common movement. Again,
altogether, | witness a rich and multi-threaded composition of space, and a space constituted

together.
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Segment 1 - Come on step down (Luke and Alice)
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(a) L and A walking on the pavement

mreErrrrer

Frr>t

that’s nice, isn’t it?

that felt like the other week
ye::ah

0.4

Fig 3.8a

:his will (of an autumn) not just straight into winter

yes::

really nice

I know

o::h () we are going to (X) today Luke // too much (checking) traffic probably
*(what’s the plan)=*

Fig 3.8b

A\
still traffic // alright
*#( (coughing))*

Fig 3.8c
v
in theory it may be a good go for the camera=
Fig 3.8d
v
=come on Tstep down Luke=
=( ) this is illegal I mean // ehm

#((laughing))* it is not illegal Luke it is perfectly safe
it is not true // ()

Fig3.8e Fig3.8f
A\ A\
*curb and bicycle, Tstep up*
0.5
ye:::ah we made it
yap
so far
one piece

(b) L and A approaching a curb

Figure 3.8: Segment 1 - Come on step down (Luke and Alice).
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(f) step up

Figure 3.8: Segment 1 - Come on step down (Luke and Alice).

3.31.2  "Go Skinny":

In a second segment, "Go skinny", | draw attention to the use of gestures and the body as common
resources and how their use serves, like talk, to co-constitute a space and aid navigation.

In this second segment, another participant pair, George (VIP) and Sara (C), have just paid at
a supermarket checkout and are heading towards the store’s exit (Segment 2). Approaching
a narrow gap to their right, they walk at a regular pace, almost side by side, with George
holding Sara’s arm (Figure 3.9a). As they near the gap, Sara prolongs the word ‘because’. She
then pauses before saying "go skinny" (line 3). As they step forward, now at a slower pace,
Sara stretches out her arm and then brings it behind her back. George is guided by Sara’s arm
movement and steps behind and further from her (Figure 3.9¢).

As with the example above, this segment illustrates how pairs arrange their bodies and talk
as they move through space and encounter obstacles. Thanks to Sara’s gesture (stretching
and moving her arm behind her), the two change their body configuration to pass through the
narrow gap. Sara’s extended 'because” and then "go skinny" anticipates this gesture, as does the
pair’s slowing down. Again, there is no need to explicitly announce the presence of an obstacle.

Rather, the gap is indexed through the coordinated acts of speech and bodily movements.
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Of particular interest in this segment is what follows. As the pair move through the gap,
a pause in talk occurs. Not unlike the occasional pauses in talk between automobile drivers
and their passengers [70], the pause marks a shift in focus and a tacit agreement that another
matter demands immediate attention—the silence between George and Sara at the same time is
demanded by the need to navigate the narrow gap and is a signal of the work they are engaged
in to move through it. Moments later, the pair’s resumption of talk is tacitly accomplished in a
similar way. Moving his hand from Sara’s wrist to her upper arm, George both returns to talking
and moves to restore the side-by-side configuration (Fig. 3.9d and 3.9e). It is only then that
Sara bends her arm to accommodate George beside her again (Fig. 3.9f). This sequence ends
with a 'well done" from George (line 4), a typical utterance used in closing a sequence [116]
and Sara returning to the faster pace of walking.

What is apparent in this interchange is how it is not just that bodies and talk are working
together. A common space is also being established, one where through a series of interwoven
utterances and bodily movements a narrow gap is collectively established and navigated. Despite
their different capacities for seeing and a variety of bodily and spoken interactions, full with
nuance and subtlety, the two succeed in composing a space to move through. As Goodwin
exemplifies in the analysis of talk between Chill, a man with aphasia, and his family, situations
are made mutually intelligible through the situated conduct of the interlocutors (i.e., talk and
gestures) [43]. Likewise, between George and Sara, space is made mutually intelligible and
indeed actionable through the couples combined and sequential interactions. In other words, it

is through their actions together, that a space-in-common is constituted.
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Segment 2 - Go skinny (George and Sara)

O oo~ o A

(a) Narrow gap between two persons and the wal-

Fig 3.9a

v
she might not, she she was talking about it before she ran away
right

Fig 3.9b
v
becau::::se [pause] right go skinny
Fig 3.9¢
A

[Sara moves her arm on her back. George’s hand follows her arm. They are further to
each other. Slow down and Pause in talk]
0.8

Fig 3.9d Fig 3.9e
[George moves his arm from Sara’s Vrist to Sara’s uPper arm]

Fig 3.9f

:ell // done [they speed up]

*shxthank you she was ( ) she was talking about before she went away becau::se she
said even though she spent a week with him she hasn’t spent any time with ( ) she
is not gonna seen him for a couple of weeks [pause] she wants to [pause] see him
basically

I am sure she will be fine

(c) S moves her arm on her back (d) G moves his hand up

Figure 3.9: Segment 2 - Go skinny (George and Sara)
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(e) G holds S's upper arm (f) G and S speed up

Figure 3.9: Segment 2 - Go skinny (George and Sara)

In sum, through the above, | have illustrated how a common space can be co-constituted
between people with vision impairments and their guides. That is, when couples do not share
dominant sensory modalities (in this cases, sight), a particular work is made apparent that
helps to establish a space in common and the capacity for movement through it. As | have
seen, multiple resources are employed to provide information about bodies and their movements
vis-a-vis the physical environment. Critically, this work is mutual, drawing on shared orientations

to and mutual interchanges around talk, body gestures and movements, and objects.

3.3.2 Interdependence Interwoven into the Sequential Interactions between Pairs

The analysis so far highlights how resources do not always explicitly refer to the physical
environment or deliberate navigation. Instead, the segments illustrate a complexity to the
timings and rhythms people deploy while they coordinate their (inter)actions and interact with
the environment and other objects.

Thus, | begin to see how interdependence is enacted through a continuous, intermingling
of the "simplest systematics" of talk and interaction [109]. The conventional idea of a quide
chiefly doing the work of guiding a person with visual impairments belies the continual back
and forth between the two actors, a relational achievement that makes even the most routine
and unremarkable movements a highly collaborative venture. Although | want to avoid any
crude parallels, | find a similar sophistication between people with vision impairments and
their dogs [111], and indeed between people and dogs more generally [42, 74]. The point
here is not that human guides are analogous to quide-dogs, but that there is a nuanced and
interwoven character of such relations that turn on different but also shared sensory modalities

and resources.
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Following on from the above examples, through two further segments | want to further draw
out the subtleties of this collaborative work and in doing so give particular emphasis to the
interwoven and mutual engagements between people with visual impairments and their guides.

That is a necessary interdependence in their relationships.

3.3.21  Passers-by Approach:

Turning to the third of the segments, where Alan (VIP) and Nick (G) are making their way
to a Tube station, | find much in common with Segment 2, above. As in the example with
Sara and George, who pause their conversation to pass through a narrow gap, | observe Alan
and Nick momentarily falling silent as they navigate around some approaching passers-by
(lines 6-7). The conversation pauses as the pair slows down and veer to the right to avoid the
upcoming pedestrians (see Figure 3.10). However, in contrast with the earlier example, there
is no explicit announcement from Nick, of "go skinny" or otherwise. The change in direction
and speed, and pause in talk appear to be sufficient for Alan to recognise that the space
ahead is changing. Along with these cues, Alan responds accordingly, working in synchrony to
maintain the silence and giving the pair the chance to attend to the approaching obstacle. |
know that such synchronous interactions between interlocutors emerge through "a rich interplay
between language processes and outward action" [106, p. 76}, and that even the organisation
and sequence of pauses and the return to talk depend heavily on verbal and nonverbal cues by
both speakers [25]. This exchange then demonstrates a mutual dependence. Certainly, Nick is
leading, but Alan is responsive to the subtle pace and rhythm of the cues and plays his role in
constituting and navigating the space. If the situation was otherwise, | might imagine spoken
interruptions, the need for repair, or possibly a collision with the passing pedestrians.

The same coordination is seen in the couple’s return to their original walking pace and
conversation. Guiding, Nick appears to initiate the increased pace of walking and as this occurs
Alan restores the conversation (line 7), picking up where they left off. It is in this sense that the
two are co-participants in the accomplishment of the navigation. Both are enabling each other
through the use of verbal, bodily and spatial resources and through a mutually coordinated

sequence of interactions.
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Segment 3 - Passers-by approach (Alan and Nick)

start [Alan and Nick are walking at normal speed, next to each other. Alan is holding
Nick’s elbow]

1 N: yeah yeah did he recommend as an organization?
2 A: no::, I just I kinda did my research and I found it // and I was like oh god this
3 is this is what I found and it was like awesome=
4 N: *ah*
0.2
5 N: =did he enjoy working for them?
6 A: I think he did yeah
Fig 3.10
\i
0.5 [Nick is slowing down while he is turning on his right and is passing close to
— other pedestrians and then speeds up again]
7 A: I think he I think he knew he might interview me also // he is quite handy=
8 N: *ah, okayx
9 N: =( ) inside the track
10 A: yeah, pretty much

Figure 3.10: Segment 3 - Passers-by approach (Alan and Nick)

3.3.2.2 Freezing-up:

Through this next example, | want to continue with this idea of how a pair enables each
other in and through their turn-by-turn interactions. The situation | now turn to, is though, a
more complex one where a couple loses contact with one another. In the segment in question
(Segment 4), Luke (VIP) and Alice (G) have just bought drinks and food in a café and are walking
away from the till. As Luke takes the opportunity to move his cane from one arm to the other
(Figure 3.11b), Alice lets go of him and then turns back to retrieve something from the counter

(Figures 3.11c and 3.11d). At first glance, Luke’s reaction to being left on his own, stopping
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suddenly, or "freezing-up", looks to signal his inability to act. | might assume he is at a loss,
unable to manage on his own.

The reader should know, however, that Luke is in fact a highly independent man who lives on
his own and reqularly travels by himself. A more nuanced reading of the situation | encounter
in Segment 4 is then that, in unexpectedly losing hold of Alice, Luke is responding to a re-
configuration of space. As | have seen in each of the examples above when a person with a
vision impairment holds their quide, a space—a space to move in—is constituted together. To
freeze here is to adjust to a new space and the alternative possibilities it affords. It is likely
a response to avoid potential collisions with others, yet it also invites something more. As
Middleton and Byles suggest in their studies of people with vision impairments travelling in
cities, freezing can also be a sign of one being open to other "interdependent exchanges" [86,
p. 82]. Thus, Luke’s freezing-up might be read equally as an opening for Alice to replace her
arm, an active cue for her to re-establish physical contact.

Let us review the sequence (lines 3-6) in finer detail to consider the possibility of this greater
interdependence between the pair. Luke’s first action (moving his cane from one arm to the
other, see Figure 3.11b) suggests he is already seeking to repair an unusual arrangement.
In the sighted guide configuration they reqularly adopt, Luke usually holds Alice’s left arm.
When Luke lets Alice’s right arm go, he is thus seeking to re-establish their reqgular respective
positions. Stepping away (Fig. 3.11c) and turning towards the counter (Fig. 3.11d), Alice appears
to respond to Luke by stretching her left arm toward him (Fig. 3.11d). Not able to reach him,
she says "come on Luke" (line 6), re-establishing a common space before she is actually able to

make physical contact.
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Segment 4 - Freezing-up (Luke and Alice)

[L and A they have just bought some food and they are approaching some table to
have a seat]

1 A: come one // Luke
2 L: *do you want* to try the vegan
Fig3.11a
v

3 A: yeah

Fig 3.11b

A

[L lets go A’s arm to change the arm that supports the cane]

.
Fig 3.8¢c
v
[L slightly stretches his arm to probably find Alice’s left arm]
0.4
Fig 3.11d
\

4 A: ok yes, of course I forgot=
5 L: =eh?

0.2

Fig3.11e
v

6 A: come on Luke

(c) A steps forward (d) A turns toward the counter

Figure 3.11: Segment 4 - Freezing-up (Luke and Alice)
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(e) L is holding A's left arm

Figure 3.11: Segment 4 - Freezing-up (Luke and Alice)

The broader point to draw from these segments is the ongoing and orchestrated work of
interdependent interactions. At a micro-level of interaction, involving forms of talk, gestures and
body movements, pairs build up and continually attune their relations with one another. For
Alan and Nick, and Luke and Alice, the interdependencies between the couples move fluidly,
but there is an agency in both directions, the actions from one member of a pair invite actions
from the other, the resources are used by one and in turn create the conditions for the other to
act. In this way, interdependence is threaded through the relations, it is an integral feature for

couples moving in and through spaces together.

3.3.3 Ruptures and Repairs to Common Space

In their article Troublesome Objects [30], Due and Lange describe how the sweeping white cane
can help to detect obstacles, but also simultaneously marks an arch in front of the person using it,
alerting passers-by that the space should not be obstructed (also see [143]). Again, | suggest that
this constituting of space is performed in a similar way between people with visual impairments
and their guides. Between the pairs, | find a common space being co-constituted through
fine-grained and nuanced interactions, and, specifically, emerging through interwoven and
sequential acts of talk, bodily movements and gestures, and mutual references to objects. In this
way, the interdependent production and use of space can be understood as a taken-for-granted
feature of ordinary (inter)actions.

So far, | have presumed a fluid and untroubled co-production of these acts and the corre-
sponding realisation of a common space. When navigating together, however, | also find pairs
may need to put more explicit effort into establishing what, exactly, constitutes a common space

and how to (inter)act in it. As | saw in the last example (3.3.2.2), ruptures can arise that demand
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repair to reestablish a space in common. In this section, my interest thus turns to how people
with visual impairments and their sighted guides negotiate their ideas of space. Specifically, |
present two segments, "Wait here, wait here" and "Two for six". The former explores, in detail,
how the coordinated actions of "letting go" can change the focus from a common space to a more
personal one. The latter, "Two for six", describes how a change in pitch is used as a resource to

repair and re-establish a common space.

3.3.3.1  'Wait Here, Wait Here":

In the first of these two examples, | return to Alan (VIP) and Nick (G), see Segment 5. Here,
the pair are leaving a café, walking side-by-side with Alan holding Nick’s left elbow. Reaching
the doorway, Nick realises they have forgotten Alan’s backpack. "Wait here, wait here’, he
exclaims (lines 5-7), as he turns and removes his arm from Alan (Fig. 3.12a). Nick’s utterance
is pronounced using a firmer tone of voice to emphasise its different, instructional status in
talk. As | see Nick return to the table where the bag has been left, Alan’s subsequent question:
"that’s bad, isn’t it" is left unanswered (lines 8-9).

| see here how a pair moves from coordinating their actions and co-constituting a common
space to operating alone. That is, the pair go from being physically co-proximate (with Alan
holding Nick’s arm), moving together, and Nick offering a verbal indication of his relative
movement, to each individual operating in separate, personal spaces. Like Luke and Alice in the
previous example (Segment 4), this transition from being together to being separated is not
without its troubles. Alan’s unanswered question suggests a problem: even though Nick alerts
him with "wait here’, the follow-up question shows the transition is not mutually intelligible—
that the changing circumstances are not understood simultaneously or equally by the pair.
Alan’s question is left as a rhetorical statement, whether intended or not. The contrast with the
coordinated actions and flow of talk | see while pairs co-constitute a common space is stark.

The problem appears to turn on the abrupt shift between common and individual spaces. In
her study of "interactional spaces’, Mondada [87] details the systematic use of movements, gaze,
body orientation and mutual adjustments to describe the transitions from passing pedestrians,
unknown to each other, to their focused co-participation in public space. What Mondada
demonstrates is the nuanced work that is performed to accomplish such transitions. Although
the change is in the opposite direction—from shared to individual spaces—I| might expect to

see a similar work between Alan and Nick. And yet such work is notably absent. To begin, their
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physical contact serves as an explicit resource to share and negotiate space together—in the
guiding configuration, each individual’s movement has a direct consequence on the other’s. It
would seem though that the hurried letting go is a trigger for the difficulties. Nick's ambiguous
"wait here" and imperceptibly timed move away from Alan breaches the co-constituted space.
Though sequential turns in talk can go some way towards easing the transitions and repairing
them (again, see Segment 4), Alan’s question fails to achieve this and | witness a rupture that

goes unresolved, at least for a time.

Segment 5 - Wait here, wait here (Alan and Nick)

1 N: alright
2 0.2
3 N: is it quite handy doing it here at the cafe that’s give us another two minutes walk
4 A: yeah
Fig 3.12a
v
5 N: I left your bag behind, wait here
— [they are in front of each other. A is not holding N's elbow]
6 A: oh //shit
7 N: *wait herex
[N goes back inside the cafe to retrieve the bag]
Fig 3.12b
v

8 A: that’s bad, isn't it?
9 0.3

Fig 3.12c

v
10 A: haha: :ha=
11 N: =ok I'll carry it, here it is
12 A: oh thanks man
13 N: hahaha

(@) N spontaneously turns toward A and the physical contact is broken

Figure 3.12: Segment 5 - Wait here, wait here (Alan and Nick)
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(b) N has left A's immediate proximity

(c) A laughs while N approaches him, lifting up his left arm

Figure 3.12: Segment 5 - Wait here, wait here (Alan and Nick)

3.3.3.2 "Iwo for Six"

In this next example, let us further examine the transition between common and personal spaces,
and consider in particular how ruptures in the former can be open to repair. Sara G and George
G are at a shop’s checkout waiting to pay for some socks for George (see Segment 6). They are
standing a short distance from one another in a queue, with George holding the pack of socks
they have chosen earlier. Looking at and referring to the pack, Sara says 'this is four pounds".
Although they are not in contact, the socks serve as something in common, an object they are
mutually attending to through both touch and speech.

In the midst of this exchange, Sara notices a new pack of socks and decides to return the old

ones to some hangers in a nearby aisle (line 6). Saying ‘just put this back’, she walks away from
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George (Figure 3.13d). The change in body configuration and distance marks a transition in
their respective positions in space, though, as in the previous example, there are signs of trouble.
The alert, just put this back', is ambiguous and the transition is not simultaneously recognisable
to both parties. Indeed, Sara’s utterance is said sotte voce, so may well not have been heard by
George. Again, an interdependence hetween a pair is shown to be fragile and the common space
enacted through them working in concert is ruptured. This is seemingly confirmed in George’s
next turn "do you think" (line 8). Although Sara has moved out of immediate earshot, George
asks the question using the same pitch and without changing his orientation (Figures 3.13e
and 3.13f), suggesting he is not aware Sara has left his immediate vicinity.

It is at this point that | see, on Sara’s part, an attempt to repair the rupture in space. Saying
"You can get two for six pounds if you want" (line 9), she raises the pitch of her voice and
overlaps George’s prior turn (line 8). Such overlaps have been noted as the source of troubles
in video-mediated talk that is prone to latency and temporal delays [107], and are also known
to be common in repairs to the order of turns between interlocutors [114]. Here, though, Sara
appears to be making amends to a discontinuity in the co-constituted space between the pair.
Her first "..two for six" utterance is a reference to the new pack of socks she has found, but
in talking over George (seemingly with some urgency) she also makes apparent her change
in location—possibly recognising he had not been aware of it. And, again, Sara’s repetition of
“two for six pounds” (line 11) is in response to George's questioning "'ehm?’, but also reinstates
her spatial location beside him and a return to a common space. Sara’s words, then, do more
than maintain the sequence of turns, they indicate both her spatial location and her return to

the mutuality or interdependence between the pair.
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Segment 6 - Two for six (George and Sara)

Fig 3.13a
\
1 S: this is four pounds
2 S: do you wanna get those actually?
3 G: yeah probably they will be alright=
4 S: =it’'s quite nice
Fig 3.1Big 3.13c
v v
5 G: ( there’s any one more once ) but::
0.2
Fig 3.13d
\j
6 S: ljust put it back
— 0.2
7 G: they are alright
Fig 3.13e
v
8 G: do you think e::hm they’re normal
Fig 3.13f Fig 3.13g
\ v
9 S: T1you can get two for six pounds if you want
0.6
10 G: ehm?=
Fig 3.13h
v
11 S: =Tyou can get two for six pounds
12 G: do I need to

(a) S gives to G a new pack of socks (b) S is putting the old pack of socks in a wrong
place

(c) S turns on her left, she wants to put back the old (d) S is going away from G to put back the old pack
pair of socks of socks

Figure 3.13: Segment 6 - Two for six (George and Sara)
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(g) S is close to G (h) S is repeating what she just said looking at G

Figure 3.13: Segment 6 - Two for six (George and Sara)

In sum, in this last of the empirical sections | have seen how ruptures can occur in the
mutual constitution of common space. In other words, the interdependent relations formed in
and through navigation—between blind people and their guides—can be subject to breakdown,
and such breakdowns can breach or rupture the co-constitution of common space. It would
seem such ruptures occur when pairs lose the ability or fail to maintain the coordination of
actions through talk, gestures and body movements, or reference to common objects. | have
also seen, however, that ruptures can be repaired through these same resources. For example,
modifications to the sequential order of talk (e.g., 3.3.3.2) can be used to reconstitute a common
space that has momentarily been disrupted. As | will see below, a recognition of such ruptures
and repairs invites an opportunity for thinking about the role of Al in assistive technologies

that support navigation.

3-4 LIMITATIONS

The research | have presented has been conducted through audio-visual recordings of participant
pairs and made explicit use of body cameras, detailed transcription, and interaction analysis.

Altogether these have offered a valuable method to highlight the complex interplay of talk,
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gestures and body movements, and other objects in sighted quiding. However, | recognise there
are some technical, ethical and methodological limitations that arise in the research and that
deserve reflection to improve future studies.

At a technical level, body cameras were a useful tool to capture participant interactions,
moment by moment. However, my perspective was limited to the video frames provided by both
cameras. These views sometimes did not record everything that might have been relevant and
were obviously unable to capture the degree of bodily and tactile contact between pairs. Despite
my study procedure—that included demonstrating how to wear the cameras, and trial runs with
the participants to find the optimal arrangement of cameras (see Section 3.2.2}—such limitations
are thus likely to have led to missed details. For instance, in some cases, a participant’'s camera
had been set up not to capture the torso or arms of the other member of the pair, so | was
unable to see how movements and gestures were used. Likewise, the pressure of a grabbing

hand or the tension in an arm, shoulder, or the movement of a body were undoubtedly useful

resources between pairs that | might have had some visual indication of, but | could not confirm.

| recognise that all methods come with their limits so my recommendation here is not to suggest
additional recording equipment, but rather to recommend explicit acknowledgement of what is
and is not available to analysts through specific methods (see below).

Body cameras also raised some ethical considerations throughout the study. My research
was conducted in public spaces and participants had cameras at their homes for 3 days. This
raised the risk of data breaches, and consequently the danger of data access by unauthorized
people. It was for this reason that | decided to use body cameras that encrypted media at the
point of capture, with access only possible using a password. | am aware, however, that more
precautions could have been considered with respect to the confidentiality of data. Capturing
private and sensitive information is highly likely using video recordings and this may in turn
increase the risk of harm to participants. | might have, for example, reduced such risks by asking
participants to review their media and to delete any sensitive video after recording their journey
and before researchers could access them.

The last consideration relates to the methodology and the relationship between the recordings
and analysis, and the activity as experienced by participants. In research that uses video and
conducts interaction analysis on such recordings, particular assumptions are made about the
access to the situational details. In practice, this method allowed us to examine, in detail, a
very particular form of social activity (namely, how social order is accomplished). However, it is

evident that what | as an analyst see and hear may not be what participants hear, see and,
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indeed, feel [65]. | am also likely to miss much of the intimacy and care that play a relevant role
in pairs’ relationships, a commitment to understanding one another and the compulsion to do
well together [8]. It is fair to say that the method | chose authorised a particular understanding
of sighted guiding, but may in doing so have risked glossing over the skill and know-how felt
by the participants. |, therefore, recognise that other subtle dimensions of interaction may have
been precluded in my method and thus were not available to me in the analysis, results and

findings.

3.5 DISCUSSION

In the above-detailed examination of six segments from a larger corpus of video data, | have given
particular focus to the ways people with vision impairments and their guides navigate together.
Findings, overall, show that this navigation involves a mutual investment in constituting a space
to move through—co-constituting a space in common. Space here is understood not to precede
interaction, nor is it a given. Rather it is jointly accomplished, brought about through an unfolding
set of relations [29]. Step-by-step, turn-by-turn, and in close bodily correspondence with one
another, the pairs above show that space is (and in some cases isn't) made navigable, together.
It is, in this way, that | find an interdependence at work in the sighted guide relationship. For
pairs, a back-and-forth in talk, bodily gestures and movements, and mutual references to objects
are all involved in co-constituting and navigating a common space.

In this chapter the emphasis then is empirical, seeking to reveal the "how" of sighted guiding.
As a reminder for the reader, | will be turning to the question of design space and methods
later in the thesis (Chapters 4, part B, and 5).

Again, | wish to consider how Al might be employed not as a means to "solve" undertakings
like navigation—that is so often situationally dependent and thus a significant challenge to
model [127}—but to complement and possibly extend individual and collective capacities [8, 9].
My interest in Al is consequently not to make up for some deficiency in sighted guiding, but
to consider what Al might offer in the collaborative achievements between actors. | seek to
follow a more fundamental line of inquiry tied to questions about the role of Al in supporting
collective autonomy and agency. It is through this line of inquiry that | point to, in the following
subsections (see 3.5.1, 3.5.2, and 3.5.3), three areas that might be considered in designing
Al-enabled assistive technology. | bring the discussion to a close by reflecting on the limitations

of the research | have conducted and my plans for future work.



3.5 DISCUSSION

3.5.1 The Use of Talk, Bodies and Objects as Resources

As | noted in Chapter 2, a common approach to design AT for navigational aid is to view it as
a problem of travelling from one place to another, using verbal or acoustic feedback to signal
landmarks and ensure obstacles are avoided. A presumption is that navigation can be aided
by recovering the de facto details of the physical environment. This arguably seeks to tackle
"the problem" of navigation in sighted terms, privileging the visual organisation of a scene and

providing a means for a user to "see" what is around them.

What | wish to highlight first, then, is that this framing of the design space may be misjudged.

As an alternative, | begin from the basis that sighted guide partnerships are a routine part of
navigating for people who are blind or vision impaired (and incidentally they are also deeply
intertwined with friendships and family relations [35, 69]). A goal might thus be to support these
partnerships rather than assume they can be replaced with technology. The findings extend
this perspective, suggesting that the details about an environment might be more usefully
represented in terms of how they relate to one another in terms of temporal concurrence or
sequence. This reduces the emphasis on doing the work of recognition and, instead, places it
on how, exactly, resources like talk, objects, and body movements and gesture are routinely
used between people to navigate together.

In 3.3.1, | illustrated how such resources are used to co-constitute a space in common.
Crucially, it is not the resources alone that help but how they are situated with respect to the
sequential order of events. Thus the parsimonious use of language or gestures—e.g., saying
'step down” or "go skinny’, or bending an arm—can provide the necessary detail that avoids
long-winded disruptions and helps to co-configure a legible space for pairs to move in. Similarly,

the pack of socks that George and Sara hold (3.3.3.2) does not present itself as a resource

because of what it is, but how it is held by the pair and communicates their spatial relationship.

The above examples also reveal how multiple, temporally concurrent actions and resources
come to be critical to the ways pairs navigate together. Alice’s "Come on step down" foreshadows
the curb, but it is also set alongside Luke’s cane sweeping across the curb (3.3.1.1). The resources,
produced in concert as well as in sequence, are what attune the pair to their surroundings and,
again, make features relevant so that they can co-constitute a space and navigate the curb
without noticeable hesitation.

From this perspective, | suggest the design space for assistive technology that supports

navigation could look beyond the mere description of the physical environment (e.g., the detection
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of specific obstacles nearby, and turn-by-turn instructions). An Al-enabled AT could approximate
the salience of features in a scene by attending to how they are used as resources vis-d-vis the
unfolding sequence of interactions. The key emphasis of such an AT would need to shift away
from natural language processing, gesture or object recognition to mapping how relevant aspects
such as talk, objects movements and gestures mutually give rise to their use as resources. For
example, it is remarkable in the sequences between George and Sara (3.3.1.2) and Alan and
Nick (3.3.2.1) that silence operates as a marker for approaching obstacles. The silence says,
literally, nothing, but through its timing with approaching obstacles signals a necessary shift in
attention between the pairs.

One area in which this idea of reorienting design to detect sequences and multiple, concurrent
interactions may have material impact is on how Al-enabled systems are trained. Currently, ATs
providing navigation support use computer vision and machine learning algorithms for object
detection and recognition. These systems rely on trained models using well-known datasets
such as ImageNet and Microsoft’s COCO. Such large-scale datasets contain many labelled
common objects placed in everyday settings, and modelling is often intentionally designed to
complicate the recognition task and background/foreground segmentation. Generally, the goal
is to extract the object from its surroundings and achieve high accuracy in object recognition
under varying conditions (including where the background is dynamic, e.g. video). Consequently,
trained models can yield impressive recognition results that are largely dependent on the
dataset/training data. Given the significance of the production of resources in sequence and
concert, the challenge here may not be to extract details such as body parts and objects (and
also talk and audio) from segmented backgrounds. Instead, it may be to determine ways of
labelling data and producing datasets that account for how these details are placed in sequence
or used in concert with what might ordinarily be treated as extraneous background noise. This
would be to apply greater attention to how features are made relationally relevant in contexts
like sighted guide navigation. My intention here is not to discount the considerable labour
involved in data labelling and producing datasets, but to suggest there may be alternatives
to mainstream paradigms in Al/ML recognition systems, ones that respond more directly to
the constituted settings in which the systems are used and are sensitive to the ways in which

multiple resources are coordinated in action.
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3.5.2 Greater Interdependencies

The design surrounding navigation-based AT might then benefit from shifting attention away
from the problem of recognising details in a user’s environment to supporting the means by
which the world is made meaningful through talk and interaction. Relatedly, such research
might question a further presumption: that independence is the sought-after goal, that people
with vision impairments should, through technology, be given the means of navigating on their
own. Again, in examples where AT has been designed to support navigation, it is often the
case that it is treated as an individual accomplishment and thus something to be solved for the
individual. Where the recognition of other people is addressed, it is either to recognise them as
an obstacle [3] or to detail their attributes (e.g. "man, aged 35", etc.). What | want to suggest is
that the support for navigation in assistive technologies might instead show concern for how
people actively work together, and how they rely on one another to move together.

Consider the example Freezing-up (3.3.2.2) in which Luke seemingly freezes when left on his
own. As | suggested, this might easily be read as him faltering, losing his capacity to move
as his guide, Alice, leaves his side to return to the counter in a café. However, it can at the
same time be thought of as an opening. To freeze here is to open up the space for something
else to happen, to create the conditions for another to act [86]—in this case, for Alice to turn
and step back, and adjust to Luke’s outstretched arm. The slowing down of pairs presents a
particularly interesting case of coordinated actions. Across the examples, | repeatedly saw such

slow-downs. | found them to be triggered by a guide’s reduced walking pace, the movement of

an elbow, or the resistance in forward momentum (and no doubt other hard-to-detect actions).

And, they would often come with corresponding actions from the person being quided, a similar

slow-down, and possibly a silent pause or step closer to the guide. As on other occasions,

actions were reciprocated, but in this case, they also made room for something more to happen.

In the examples in sections 3.3.1.2 and 3.3.2.1, the change in walking pace accomplished between
pairs created the conditions for attention to be given to other things, for bodies to be realigned,
or talk to be resumed. These are small openings, but at the same time through coordination
between actors something new is made possible. The co-constituted space enacted between a
pair affords new sets of further interaction. Many movements on the part of the participants
might be understood in a similar way; slowing down, pauses in talk, interruptions and so on

can be seen as ways to maintain coherence in a pair’s co-constituted common space.
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Such micro-adjustments and subtlety in interaction present significant challenges for Al-
enabled AT. Recognising how one person’s actions trigger or are reciprocated by another—amidst
a complex mixture of interactions and across highly variable contexts—is nontrivial and unlikely
to be tractable by Al systems for some time, if at all. However, what might be manageable is
the recognition of microlevel but detectable actions, and system output/feedback corresponding
to these actions. So, what if an audible sound accompanied and reflected a pair's pace or
even a pause in talk as they navigated an obstacle or approached passersby? Crucially, such
interventions would not replace the coordination between pairs, as it was solving "the problem"
of obstacles. Instead, it would aim to serve as a further resource for opening up the possibilities
and potentially affording the space for new (inter)actions. Sound reflecting the presence and
relative proximity of an obstacle during a pause in talk could, for instance, make the need to
veer one way or another more predictable or a return in talk more open to both parties. These
would though be resources that hold the options open rather than dictate specific actions. They
would also need to be sensitive to the availability of information to both parties in ways that

were not disruptive to ongoing interaction.

3.5.3 Ruptures and Repairs

The ruptures | recounted to common space (3.3.2.1 and 3.3.3.1, 3.3.3.2) and the possibility for
repair (3.3.3.2) present cases of both clear breakdowns and opportunities for intervention from
AT. When pairs lose contact with one another, | find there can be an abrupt change to the space
they are in. A shift must be made between a co-constituted and shared space to individually
managed spaces, and problems can arise accordingly. In "Wait Here, Wait Here" 3.3.3.1), for
example, Alan is left talking to himself when Nick lets go of his arm to retrieve the forgotten
bag. The common "freezing" may be an action inviting another action, but it is always a reactive
one and one that awaits a response from the guide or another bystander.

In conversation analysis, a transition relevance place refers to a moment in turn-taking where
a place is opened for a follow-on turn from an interlocutor (i.e. when a transition to the next
speaker becomes relevant) [109]. A question (ending with a rise in pitch) is one obvious example,
but so are pauses and non-linguistic utterances such as "huh’, "uhmm" or "errr". To ease the
abrupt ruptures to common space between people with vision impairments and their guides,
I might imagine a similar cue provided by an AT. The challenge in designing the AT would

be how to aid the noticing of mutual configurations of space. An AT could indicate a moment
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of transition relevance by signalling the possibility of a reconfiguration of space. Changes to
actors’ orientations to talk (e.g., moving from facing one another to looking outwards) or changes
in their relative spatial arrangements (e.g., a shift in orientation to something else in space)
could be relayed using audible or tactile feedback to indicate the possibility—the relevant
place—for changes.

Most obvious here would be one member of a pair walking away. More subtle cues might
also be recognised, however, such as a guide’s abrupt rotation away from a pair’s direction of
travel, as in Alice’s movement (3.3.3.2), or a guide’s words said sotto voce, with indexical spatial
references such as "over there" or "wait here" (e.g., 3.3.3.1 and 3.3.3.2). Further work would need
to be done to understand how talk and bodies could be used as a resource in this way, but as
above the key recommendation here is not to treat this as a replacement for existing cues, but
as a way to add to the resources pairs already have available to them to make space mutually
meaningful and relevant.

To extend this point, in another of the examples, "Two for Six" (3.3.3.2), Sara illustrates how
subtle cues in interaction can repair breaches to a shared space. A spoken response to George’s
turn, and indeed a raise in pitch and the overlap in talk, signal both a change in the talk, but
also serve as a bridge, reconstituting the shared space. | find another example of how the use
of interactional resources—in this case, talk and turn-taking—provides a means of managing
space and bodily coordination. Yet, | also see that the recovery of ruptured space is, again,
largely weighted towards action from the guide. When people with vision impairments and their
guides are in contact there is a recognisable back and forth, each person may be capable in
different ways but together they are able to coordinate their actions to move through space
(for the most part) unproblematically. But when the common space is breached the balance

changes, and the guide becomes the proactive member of the pair; the person with the vision

impairment becomes far more reactive in what they can do. "Two for Six" 3.3.3.2) illustrates this.

The opportunity to repair is open to Sara as the guide. Continuing with proposals for AT that
complement pairs’ interactions, | might here consider how information is provided to re-centre
the agencies, to allow more possibilities from both parties.

| can learn lessons here from the broader body of work in CSCW. For example, in their
study of systems designed to assist driving, Perterer et al. [101] show how advanced driver
assistance systems fail to make use of the collaborative work involved in driving, where front-seat
passengers often come to share tasks and duties. The authors suggest that driving could be

thought of in more distributed terms, and correspondingly in-car systems could be designed to
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further extend the joint work, involving front-seat passengers in activities such as monitoring the
speed of the car and assisting with navigation devices. This resonates with Bennett et al’s [9]
discussion of "crowd work" in AT, in which systems might inspire new forms of collaboration
where people with disabilities are not only the recipients of assistance but become proactive
companions in completing tasks.

In summary, coming back to the sighted guiding practice, such a design orientation might be
explored further by considering how companions invest resources to locate each other in space.
The relative spatial representation of nearby people with respect to a user has been proposed
elsewhere (e.g. [1, 46]). Here, though, a particular investment could be put into exploring ways
to track the relative location and distance between a user and a guide. For instance, Al-enabled
systems may provide information about a guide’s proximity when letting go occurs. Computer
vision and machine learning techniques could be adopted to identify the guide and provide
information about orientation and relative distance between pairs. Feedback representing this
information would provide a user with the resources to orient themselves towards a guide who
has left their side and possibly even allow them to walk together without physical contact. This
proposal is again tentative, but shows my aim to support the ongoing and emerging relations
between people with vision impairments and their guides, and presents a perspective that

makes for richer interdependencies and an expansion of collective capacities.

My study gathered video recordings of 4 people with visual impairments working with their
sighted guides to navigate during routine journeys. | analysed 40 segments of video in detail and
used 6 of these to illustrate the collaborative and interdependent work involved in navigation.

My findings reveal how people with visual impairments and sighted guides use multiple
resources, such as talk, body gestures and movements, and objects to co-constitute a common
space that can be navigated together. These resources do not always explicitly describe the
physical environment, but they are employed by people to inform how to move their bodies
in relation to one another and to space. Here, timings and rhythms play an important role
to coordinate their (inter)actions. Additionally, | showed the interdependence work during
navigation and the continuous shifting between agencies. Sighted quides and guided people
with visual impairments actively take and respond to actions through resources, building up and
negotiating a common space of interactions and understanding. This interdependent production
allows them to accomplish navigation successfully. Finally, my findings also depict moments of

rupture. These ruptures occur when people fail in the negotiation and coordination of actions
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through multiple resources, leading them to deploy talk, gestures and body movements, and
objects to repair such breakdowns.

| have demonstrated that there is a rich tapestry of highly collaborative work and mutual
agency in sighted guiding that constitutes a prime example of interdependence. Taking this
perspective allows us to question current approaches to Al-enabled assistive technology. In
particular, | suggest a reorientation towards (1) augmenting the sighted guiding relationship
rather than replacing it; (2) focusing on identifying the mutual use and sequence of talk,
bodies and objects as resources that constitute a common space rather than simply providing a
description of the environment; (3) identifying new opportunities for Al-enabled interventions
that complement the existing resources; and (4) enable and support repair activities when
interaction ruptures are detected.

This initial research provides a step toward the next research study on investigating the
design space of Al assistive technology that extends the ways companions walk and navigate
together. Specifically, the next Chapter will focus on situations in which ruptures occur when
pairs "let go" of one another. | will further investigate the problem space, looking at body
movements and their meanings to understand their limitations in the physical disengagement
scenario. As above, my aim is to draw attention to the use of situational resources by pairs in
sighted guide partnerships. Based on this work, | then intend to approach the design space and
hope to demonstrate that Al can have a role in easing the transitions between common and

personal spaces, and potentially extending the ways common spaces are co-constituted.
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4 APPROACHING A DESIGN SPACE AT THE INTERSECTION OF
AL AND INTERDEPENDENCE (STUDY 2)

4.1 MOTIVATION AND RESEARCH QUESTIONS

The first study (Chapter 3) shows the importance of body movements and gestures in sighted
guiding. Being physically connected allows companions to convey important information, helping
them to accomplish navigation together. Although study 1 also demonstrates that non-verbal
utterances (such as changes in voice and pitch, pauses, "huh", "uhmm", "errr" expressions, and so
on) constitute how companions coordinate their interactions, they represent micro-adjustments
and very subtle interactions which are very challenging to recognise in a conversation by people.
Moreover, they represent significant challenges for future Al-enabled AT because of the mixture
of interactions, and the highly variable contexts they are set in. For these reasons, | decided to
focus on body movements and gestures. These are more manageable in terms of both detectable
actions by Al systems, and mutual and recognisable resources by companions. The analysis of
study 1 also highlights ruptures while people navigate together. | define ruptures as a troubled
co-production or negotiation of a common space of navigation and the asynchronous realisation
of this space of actions (see section 3.3). For instance, this may occur when companions have to
physically disengage from one another for any reason. In these situations, there is a transition
from a common space of navigation to a more personal space of actions and this transition may
not be equally perceived or realised by both companions at the same time.

Gaining a deeper understanding of body movements in sighted guiding and their limitations in
moments of physical disengagement will help to approach the design space at the intersection
of Al and interdependence. Specifically, | am interested in investigating how Al technology can
support these moments of physical disengagement during navigation.

The study presented in this chapter is comprised of 2 parts.

Part A (4.3) further investigates the problem space and aims to explore body movements in
the sighted guide configuration to deeply understand how companions use body movements,

gestures and orientation to build a sense of one another. Furthermore, unpacking the body

language will help to identify the strengths and limitations of these gestures when people have
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to disengage from one another, leading to a scenario of study for approaching the design space
investigation.

Part A addresses the following research question:

RQ2.A: In a deeper exploration of the problem space, how do companions use body

movements in sighted guiding?
RQ2.A.1: How do companions build a sense of one another using body movements?

RQ2A.2: When do they continue to use body movements in the transition from being

in physical contact to standing/moving independently?

Part B (4.4) turns the focus to the design space, narrowing the research to the physical
disengagement context. Current research in designing Al technology uses the UCD approach to
iteratively design and build rapid prototypes, refining and evaluating them with users. Following
this method, the second part of study 2 aims to introduce to companions a preliminary Al
prototype designed for enhancing moments of physical disengagement and ask for some initial
feedback and input from companions.

Part B addresses the following research question:

RQ2.B: In an exploration of the design space, how can an Al prototype extend body

language when companions physically disengage in sighted guiding?

RQ2.B.1: How might Al and audible feedback be used to support moments of physical
disengagement, and extend capabilities between a person with visual impairment

and a quide?

RQ2.B.2: How do pairs adjust their sighted guide relationship in response to prelimi-

nary interventions, which capture the basic ideas of what Al could achieve?

The remainder of this chapter will first describe the method, and then | will detail Part A
and Part B. For each part, | will present the study procedure, participants, data collection and

analysis, and findings. A final discussion will conclude the chapter.

4.2 METHOD

To address the research questions | conducted a study adopting a user-centered design approach.

The chosen method was a consequence of the beginning of the COVID-19 pandemic (more
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details are reported in the COVID-19 statement, included at the beginning of this thesis). This
approach allowed me to follow the University guidelines on taking into account the impact of
the pandemic and consequently adapting my own research plan. Moreover, when the lockdown
started, UK Government imposed restrictions on travel and meetings, consequently, face-to-face
was banned indefinitely, and people were isolated in their home. Despite having some difficulty
in involving the participants, the user-centered design approach and unexpected results (see
section 4.5) have been an opportunity to reflect on the design process itself and turn my
attention on design methods at the intersection of Al and interdependence for the remainder of
my PhD.

The research study was conducted in 2 parts over a period of 4 months. Figure 4.1 shows
how the research was carried out. In part A | address RQ2.A, where | focused on an exploration
of body movements during sighted guiding, and their limitations (see section 4.3). In part B |
address RQ2.B designing and implementing a preliminary Al prototype narrowing the research
space to the context of physical disengagement. | introduced the Al prototype to pairs, asking
for their input and initial feedback on the application. The following sections will describe in
detail both parts of the study, and in the final section, | will present a discussion towards the

next step.

Exploration of body Home activity
~ (| I
Design and Implementation
Part B of an AI prototype
Introducing an AI prototype
oo gl s s vy

Figure 4.1: Study 2: research procedure.

4.3 PART A EXPLORING BODY MOVEMENTS
431 Part A study procedure

Figure 4.2 illustrates study procedure of Part A. Participants took part in a home activity, and

a remote follow-up interview. In the home activity pairs completed 3 short walks. Walks were
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different in terms of task and sighted guiding configuration. Their aims were to (i) observe and
discuss the use of gestures, body movements, and orientation in the sighted guiding experience,
and (it) reflect on the transition from being quided to not being in physical contact (physical
disengagement from one another), and how gestures, body movements, and orientation help or
do not in this transition.

Observations and reflections were audio recorded through a retrospective think-aloud tech-
nique at the end of each walk and they were guided by provided questions (Appendix B.6 reports
a list of suggested questions per each walk). Participants audio-recorded their reflections using
a smartphone application, and all recordings were sent back by email. | provided in advance
participants with accessible instructions about how to make a recording and send it using their

smartphones (see the end of Appendix B.6). The following describes each walk in detail.

Walk 1 -> audio recording 1
Walk 2 -> audio recording 2

rerrineven IR

Walk 3 -> audio recording 3

Figure 4.2: Study 2: Exploration of body movements.

WALK 1. | asked pairs to plan a walk at home which started and ended in the same location.
They navigated from one room to another (e.g., from the bedroom to the kitchen) using the sighted
guide configuration they were familiar with (e.g., holding the elbow). During the retrospective
think-aloud, | asked them to reflect on what they had observed: what gestures, movements and
body orientation of the guide or person being quided they felt helped them to move through

space; why they did those movements, and how those movements helped them.

WALK 2. Pairs repeated Walk 1, but this time holding a different part of the guide’s body
that they usually do not hold (e.g., the shoulder). Changing the holding allowed participants to
see differences, as well as what people might take for granted. Guiding questions were similar
to Walk 1, but | also asked them to describe any difference they had noticed compared to the

previous walk. These ohservations were captured in an audio recording after the walk.
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WALK 3. | asked pairs to take a walk in their home using the sighted guiding configuration
while acting a script. The script was aimed to experience the physical disengagement scenario, |
was interested in. Through the script, | asked them to act on three different tasks which required
the pair to re-position themselves temporarily in the space while they were walking together
(i.e., serving a drink in the kitchen, opening a window, and turning off the phone’s timer). After
acting out the script, | asked them to audio record their reflections on moments where they
had to interrupt their physical contact. Specifically, they discussed how the transition between
the sighted guide configuration and not being in physical contact and vice versa happened.
Pre-structured questions were also related to which body movements, orientation and gesture

pairs perceived in this transition and what those movements told them.

Pair interviews instead were about 45 minutes and conducted remotely on Zoom following
a pre-structured list of questions. Questions were related to further exploring the walks that
participants did at home. Further, we discussed real-life examples of (i) guiding where gestures
and movements were particularly important; (ii) physical disengagement situations, how pairs
usually disengage and regain contact with each other, use of gestures and limitations in this
context; and (iii) moments where visually impaired companions were disoriented (a complete

list of interview questions can be found in Appendix B.7).

4.3.2 PFarticipants

| recruited 3 pairs of participants composed of a person with visual impairment and a sighted
guide. As in the previous study, pairs had an established relationship through quiding for
at least 3 months. This allowed us to minimise risk and capture the partnership they have
built up since they started their guiding relationship. Further, individuals needed to be adults
and be able to give informed consent. Since | was approaching a remote study | extended
the recruitment to people living in the UK, not only in London. However, pairs needed to live
together to adhere to the UK Government restrictions at that time.

Firstly, | approached participants who took part in the first user study, underlining that
there was no obligation to take part in this new research. Since | already knew participant
pairs from the previous study and their ways of managing sighted guiding, | thought it was
a good opportunity to continue analysing in detail their natural way to use body movements

in their partnership. However, they did not accept to take part in this research, so | recruited
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participant pairs through advertisements on RNIB’s Facebook group, and on Twitter, and by
sending emails to existing contacts of supervisors and other colleagues within the HCID Centre
at City, University of London.

| created and emailed a recruitment advertisement. Interested pairs also received the partici-
pant information sheet. | gave them 5 days to read and ask any questions and/or concerns. All
materials were made accessible through screen readers. Interested participant pairs signed up
the informed consent online, through Qualtrics service, offered by City. The platform offers a
service to create online forms, which are formatted to meet WCAG 2.0 guidelines. Participants
indeed appreciated being able to navigate through the online form without raising any issues.

Approval for this study was granted by the Computer Science Research Ethics Committee at
City, University of London. In appreciation of the participant’s contribution to the research, |
offered a £25 Amazon voucher per person. Names used throughout this study are pseudonyms.
Some Ethical issues in common with the previous study have been identified in conducting this

research. Specifically, | considered (i) people’s vulnerability and (ii) the confidentiality of data.

(i) I recruited people who are independent and capable in their life. For this study, | excluded
participants with mobility problems to reduce the risk of harm and excluded participants

with any cognitive impairment who are not able to give informed consent.

(i) Audio recordings sent by email have been cancelled permanently from the email provider
of the researcher. All data is kept confidential and secure. Digital data was transcribed,
anonymised, encrypted and stored in a folder protected by a password on an external

hard drive and is currently managed by the researcher.

As mentioned, all participant pairs had an established relationship through quiding for at
least 3 months. Specifically, all pairs had a long partnership relationship as Table 4.1 reports.
For each participant pair, Table 4.1 also shows the standard configuration companions usually
have while walking together. Each pair had a different sighted guiding configuration (i.e., holding
the elbow, holding the shoulder, and holding the hand). During walk 2 in the home activity,
pairs were asked to use a different configuration. Two pairs decided to practice walk 2 holding

the shoulder, and one pair walked holding the elbow.
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Pair SicuTep GuiDING Howping 1N
RELATIONSHIP
*Person with VI TecHNiQuUE WaLk 2
Ruan® and Charli . Ryan holds Ryan holds
gan-an arte partners Charlie’s shoulder Charlie's elbow
Alice hold
Alice holds Stuart’s ice hotds
Alice® and Stuart partners Stuart's
elbow
shoulder
Noah holds G ) Noah holds
Noah* and Grace partners oan otds firaces Grace's
hand
shoulder

Table 4.1: Study 2: Demographic Information.

4.3.3 Data Collection and Analysis

| collected a total of 12 audio files. 9 audio recordings of about 5 minutes each, made by
participants during the home activity, and 3 audio recordings of about 45 minutes from the
follow-up interview. Firstly, | transcribed and anonymised all collected audio files in full. |
analysed audio data qualitatively through Thematic Analysis [18], using NVivo 12 [60]. Overall, |

conducted the analysis, following the 4 steps proposed by Clarke and Braun [19]:

1. Familiarisation with the data - | started familiarising with data as soon as | collected
audio recordings of the home activity. Indeed, | scheduled the interview 4 days after
receiving the audio to have enough time to transcribe all audio data and customise the

interview questions upon what participants reported in the recordings.

2. Defining initial codes - Based on previous findings (study 1), | defined an initial set of

codes for both body movements and meanings (initial codes are reported in Appendix B.8).

3. Developing codes and sub-codes through deductive and inductive analysis - After the
interviews, | proceeded with the analysis of body language, considering the initial codes
related to body movements and meanings. | started with the transcriptions of the home
activity. At this stage, | was also open to possible new codes that might have emerged
from the collected data. Codes developed at this stage are reported in Appendix B.8. |
read through both home activity and interview transcripts several times to define and

refine codes, and their definitions.
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4. Identify summary domain through grouping - Clarifications and conversations with pairs
during the interview helped me to better identify body movement and meaning associations.
As a result, | was able to group the final list of codes into themes and sub-themes. Towards
the end of the analysis, | created a spreadsheet for making sense of themes, codes and

when they were applied to. The final list of codes is reported in Tables 4.2-4.7

Essentially, a coding unit is a sentence that contains a body movement and/or a meaning.
A unit could contain one or more body movements and meanings, therefore multiple codes
were allowed. Sometimes companions came back several times to a specific situation or context
they illustrated earlier. Consequently, two instances with the same body movement code, and
the same meaning code, but differing by a situation or journey context, were both coded. The

following is an example from the data:

'l found the initial tap on the shoulder to ask me to stand up helping me to understand that the
Jjourney was starting."
Where 'the initial tap" was coded with "G tapping VI's body part' as body movement, and ‘to
understand that the journey was starting” was coded with "new journey" as meaning.
Throughout the remaining part of the chapter, | will use (G) to indicate the sighted guide,

and the placeholder (VIP) to replace 'visually impaired person”.

BODY MOVEMENTS. | grouped codes of body movements theme in 3 main sub-themes: lower
body, holding, other body parts. Tables 4.3, 4.4, and 4.2 illustrate codes for each sub-theme,
providing a description about what each code means, when it is applied, and an example from
the collected data. Body movement includes all codes which describe a body movement or
gesture done by either the quide or the person with visual impairment during sighted guiding

(e.g., "l tap on the shoulder [...[', "I moved my arm behind", 'l lift up my shoulder" etc.).
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Bopy moveEMENTS RELATED To THE LOWER BODY

CobE

DescripTiON

ExampLE

G Slowing down

The guide decreases the walking speed without
stopping.

VIP: “And then she would also, yeah, just slow
down her body speeds.”

G Stopping the walk

The guide stops walking and the journey ends.

VIP: "so, from my side of it, G actually put a
hand back behind her back, we're going to slow
down and then stopped, so | knew what it was

going to happen”

G Pausing the walk

The guide pauses, hesitates for few seconds the
walk in the sighted guide configuration. It does

not include long pauses such as ending the walk.

In this case, companions maintain the sighted
guiding configuration.

G: "At the bottom of the staircase we paused on
the lower step”

VIP Standing still

VIP stands still on their own somewhere.

G: "Sometimes we go in a shop and he is really
really busy [...] instead of bringing VIP around
throughout all shop | tend to put him someplace,
so | do stand him someplace away from people,

or in a corner [..["

Table 4.2: Body movements related to the LOWER BODY sub-theme.
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Bopy moveMeENTs RELATED To THE HOLDING

CobE DescripTiON ExampLE

VIP: "Sg, G hold: hand and wh lowed
The guide and VIP person are hand by hand and o 07 My Ana and Whem we Siows

G Gripping hand d he gripped my hand tighter to k
ripping han the guide grips the hand of the VIP tighter. own she gripped my fm g e~r o Knowwe
were slowing down.

G: "Semetimes we are walking on the road, and
G Lifting up/down The guide lifts up/down the linking shoulder we are stepping up from one level to another,
shoulder quickly like a cab, stepping on the cab | will lift my
shoulder so he knows he has to go up as well”

G: "Ehm, towards the window | gently lifted my
G Lifting up/down

The guide lifts the linking arm/elbow. arm so as to indicate to her that she can let go
arm/elbow .
of my arm.
VIP: .. moved his elbow behind him so we
G Movi lb Th id the linki , elb hand
oving arm/elbow ¢ gutde moves fhe fnking arm, elbow or han could walk through the bedroom door into the
behind behind toward their back. .
passageway).
G: I there’s like a very small obstacle, like a
G Pushing/pulling The guide moves closer or further away the cow poo on the path, [..] | might sort of gently
arm/elbow arm/hand/elbow to their body. pull him toward me in case he needs to come to

the right a little bit."

Table 4.3: Body movements related to HOLDING (shoulder, elbow, or hand) sub-themes.

MEANINGS. In the same way, | grouped in meanings theme 3 different sub-themes: pre-
jJourney, journey, and post-journey. Meanings include all codes which describe what a person
within the pair perceives, or wants to indicate through a body movement, but also through other
multimodal resources (e.g., talk) in sighted quiding. This allowed me to better identify limitations.
In the context of body lanquage | consider limitations situations and reasons why pairs do
not use body movements to indicate relevant information. An example would be when relevant
information is conveyed through a different resource rather than a body movement. It does not
follow, however, that expressing meaning through a resource other than body movement leads to
a negative outcome. On the other hand, by identifying limitations, one can better highlight the
vocabulary and the language of a particular resource, such as body movements and gestures.
Meaning instances are easily recognised by utterances such as "to indicate [...[', "that helps me
to understand [...[', "it allows me to [...[', "he[she does that to know [...] and | know that [...[, etc.
Tables 4.5, 4.6 and 4.7 illustrate all final codes for each sub-theme, a description of when it is

applied, and an example from the collected data.
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Bopy moveMeNT rReltaTED To THE OTHER BODY PARTS

CobE

DescripTiON

ExampLE

G Tapping VI's body
part

The guide touches or taps with their hand,
elbow, or forearm a part of the VIP's body such
as a shoulder, hand, or hip for a short time.

VIP: I found the initial tap on the shoulder to
ask me to stand up helping me to understand
that the journey was starting.”

G Guiding (with hands)

to an object/space

The guide uses their hands to guide VIP’s hand

or body to an object (e.g., a chair, or sideboard),

or to extra guide the VIP to a space (e.g., close
to a corner),

G: [..J I usually put his hand on the back of the

chair and he knows from there how to work out,

where to sit which part of the chair he needs to
be able to sit safely.”

G Guiding (with hands)
to a body part

The guide uses their hands to guide the VIP's
hand and put the hand on a body part of the
guide (e.g., elbow, shoulder). Self-initiated hand
movements by the VIP are not included.

G: ..] I used my hand to place his left hand on
my right elbow and then we walked through the
bedroom door.”

G Moving arm in front
of VIP

The guide moves the free arm out in front of VIP.

G: "We go down three steps turn the corner and
as we are turning the corner, | put my right arm
out in front of him in case he slips.

G Twisting (the upper
body)

The guide angles, twists, or turns the upper
body (chest and shoulder) behind or forward.
The twist of the arm is not included here.

VIP: "G angles his body as a way to indicate
that you have to go to a single fileone behind
the other because of a narrow gap [..]"

VIP Moving out the
hand

VIP moves out or has got the hand out. The arm
they usually use in the sighted guiding
configuration

G: [.] I'd either be led my partner putting his
hand out to say, to indicate | am ready to be
guided or | would say we're going to move now

please can you give me your hand [..["

Table 4.4: Body movement related to the OTHER BODY PARTS sub-theme.

PRE-JOURNEY

CobE

DescripTiON

ExampLE

New journey

Indication that the guide is ready to guide, or
the journey is about to start.

VIP: "G would tap me on the arm if she was
ready to guide me again.”

Making contact

A signal to establish or re-establish contact
once the pair is apart. For example, this helps to
locate the guide in space, but it does not include
indications for setting up the guide configuration.

VIP: "She says my name to know she’s talking to
me and that | know it's her [..| I've been guided
by others in the past and they just expect me to
know they’re there. Sometimes. That can be
quite frustrating.”

Setting up

Indication that allows companions to understand
it is time to set up the quide configuration.

G: “and when it ended, | stopped my phone |
tapped VIP on the shoulder and he then clutch
onto my right shoulder which is where he
normally holds when | guide him."

Table 4.5: Meanings codes related to PRE-JOURNEY sub-themes.
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JOURNEY

CobE

DescripTiON

ExampLE

Bodies reconfiguration

Signal which indicates a reorientation of the
bodies’ position. This includes a single file,
which means the pair moves from side by side to
one behind the other while walking, or a more
general adjustment of their bodies’ position in
relation to one another (e.g., come closer, orient
beside).

VIP: "G angles his body as a way to indicate
that you have to go to a single filefone behind
the other because of a narrow gap and you have
to get through it."

Change in direction

Indication of changes in direction, for example,

turn left or right, turn a corner, or step back.

G: "At the bottom of the staircase we paused on
the lower step, turned right, step off that and
turn right again into the kitchen."

Change in height

Indication of a change in height between the
pair. Often this meaning is associated with
situations which involve stairs and escalators.
For instance, going up/down stairs and
starting/ending a stairway imply a change in
height between the pair.

G: "When we reached the first step down, |
paused ehm | stepped down and | paused so VIP
knows that we are going down the stairs."

Danger

Indications that something is coming up and
requires further attention in navigation.
"something" can represent anything, from an
escalator (high danger) to stairs (less danger),

some obstacles, hazards, curbs, obstructions, etc.

on the way

VIP: I guess if it'’s that bad on their own, but |
suppose a hesitation if you are using non-verbal
yeah would be that there is something coming

up. Yes."

Table 4.6: Meanings codes related to JOURNEY sub-themes.
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POST-JOURNEY

CobE

DescripTiON

ExampLE

Orientation to the

Indication where a VIP is in relation to the space,

G: "and at the end of the walk | placed his hand
on the back of the kitchen's chair, so he knows

where the chair is and he can orient himself and

space so they can take the next action independently.
sit down there safely.”
G: "Another indicati hich | gi ti [
A signal which is an indication of physical nother thdicatton wit geve Sometmes s
) . . . | tap his hand with my hand, the hand is on my
Letting go disengagement from the sighted guide

i ) shoulder | tap it and | just disengage, sometimes
configuration. .
| don’t use very many words to disengage.”

VIP: .../ I might just need to know where the

. . Signal to indicate which direction to follow once . o
Next Direction other person has gone so | know which direction
the pair has disengaged from one another. o .
to follow or something like that.

VIP: 7..] because you can’t see how long the

queue is you get a little bit frustrated. So

L Indication about the context (e.g., what is . .
Motivation sometimes | will ask how many people are
happening around, and why). ]
ahead of us or whatever because you just want

that sort of information.”

Table 4.7: Meanings codes related to POST-JOURNEY sub-themes.

4.3.4 Findings

In this section, | will present the findings of study 2 part A. | will start with an overview of the most
frequent body movements and meanings participants highlighted (see sections 4.3.4.1, and 4.3.4.2),
then | will detail the body language in sighted guiding and limitations in section 4.3.4.3. Through
this analysis, | will show that companions establish a body language which plays an important
role in building a sense of one another in space during navigation. Body language is also
strongly related to the type of physical connection participants adopt. Finally, | will present
limitations related to both body movements and moments in sighted guiding, such as physical

disengagement.

4.3.41 Frequent body movements

Table 4.8 illustrates the list of body movements | analysed divided by sub-theme (i.e., Lower
Body, Holding, and Other Body Parts). To represent how frequently a body movement was
mentioned by participants, | used three criteria: (i) whether the body movement was coded in

at least half of the transcription files | analysed, (ii) whether the body movement was identified
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by all pairs, and (iii) how many references were coded with that body movement. These three

criteria are reported in the last three columns in Table 4.8. Cells in the "references" column have

a red gradient in accordance with the references’ number. The higher the number of references,

the darker the colour is. A gradient was assigned to better highlight the most frequent body

movements. Overall, in the Table, we can notice that the majority of body movements identified

by pairs are initiated and enacted mainly by the sighted guide. These body movements are

codes that start with the "G" letter which is the abbreviation for "guide". Furthermore, half of the

body movements are about movements which involve the guide only (e.g., twisting the upper

body, pausing walk, etc.), and the other half instead are movements interacting with VIP (e.qg.,

guiding to an object-space, gripping the hand).

BODY MOVEMENT

Sus-THEME CobpEe 6 outr oF 12 FiLEs  ALL 3 PAIRS  REFERENCES
Lower Body G pausing the walk X X -
G slowing down 5
G steps up-down X 4
G stopping the walk X 6
VI standing still X 14
Holding G gripping the hand 4
G lifting arm-elbow 1
G lifting up-down shoulder 2
G moving arm behind X X 15
G pushing-pulling 5
Other Body Part G guiding to a body part 5
G guiding to an object-space X X 19
G moving arm in front of VIP 3
G tapping VI's body part X X 25
G twisting UB X X 15
VI moving out hand 7

Table 4.8: Body movements frequency according to data files, pairs and references.

Table 4.8 also highlights in yellow the most frequent body movements, those meeting the

three criteria reported in the first paragraph of this section. Specifically, the most frequent body
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movements are those with a high number of references, identified at least once by all pairs,
and appeared at least in half of the transcription files | analysed. Specifically, in lower body
sub-theme we have "G pausing the walk', in holding sub-theme we have "G moving arm behind’,
and finally "G guiding to an object-space”, "G tapping VIP’s body part’, and "G twisting upper
body" in other body part. All the most frequent body movements were initiated by the quide.

The type of holding acted by a pair played a relevant role in which movements the pair found
familiar and natural to perform. For instance, ‘moving the arm behind" gesture consists of the
guide moving the holding arm toward their back. Since the information was conveyed through
the physical connection point, this body movement was especially frequent when pairs were
holding the hand or the elbow. Alternatively, "twisting the upper body" became more common
when companions were connected through the shoulder. In twisting the upper body, the guide
angled or turned their torso behind or forward instead of moving the arm behind. For instance,
Alice described moving the elbow behind gesture while Ryan highlighted twisting the upper
body while holding Charlie’s shoulder:

Alice-VIP: "At the top of the stairs he stops | feel his body turn to the left and his elbow behind him |
know it is a single file then the walk is completed.”

Ryan-VIP: "Charlie angled his body so | could turn the corner walk to the kitchen toward the kitchen
island and return journey upstairs."

Another peculiarity we can notice from the data is that in "tapping VIP’s body part" movement
there is a correlation between which body part was touched and the body part participants
were holding during the walk. Here below, | report two examples. In the former, Ryan (VIP)
held Charlie’s (G) right shoulder and indeed Charlie used to tap Ryan’s shoulder. In the latter,
instead, Grace (G) explained she touched Noah's forearm before setting up a hand-by-hand
configuration.

Charlie-G: "So, | touched R on his shoulder when he was sitting at his desk to indicate that we are
going to start walking."
Grace-G: 'If | was going to do that, | needed to make physical contact quickly | would tend to do that

by touching the forearm with the back of my hand or something like that rather than grabbing."

The most frequent body movement identified by participants was 'pausing the walk". This

movement represented hesitations and standing still together for a few seconds during the walk.

Yet, the guide was declared as the initiator of this pause. For instance, Charlie (G) exemplified
a common situation while travelling where he paused the walk while they were approaching an

escalator:
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Charlie-G: "Because obviously, in an escalator the steps are moving very quickly and if he goes on the
wrong step we can easily fall, so | would stop, we will both stay there in the standing position until it
is safe."

Table 4.8 also illustrates less frequent body movements. Among these, | would like to mention
gestures initiated by people with visual impairments, which were "moving out the hand”" and
"standing still". The former represented the person with visual impairment moving out their arm
and hand when the companions were physically disconnected. Usually in this context, people
tended to use the hand which was used in their sighted guiding configuration. For instance,
Noah (VIP) described this gesture:

"Noah-VIP: | am just trying to think, so | think it was | kinda knew when we were about to go again and
I put my hand out and she took my hand."

The latter instead (standing still) was a movement done by people with visual impairments,
typically when pairs were physically disengaged from the sighted quide configuration. In these
moments the guided person stood still on their own somewhere for an undefined period of time.
Sometimes they were aware of where they were, some other times instead they were more
disoriented. For instance, Ryan (VIP) described how he feels when he stood still on his own:

Ryan-VIP: "Charlie disengages and goes off to do things while | wait and | learnt to be... to wait very
patiently and | don’t really feel abandoned, so | always feel pretty secure knowing that Charlie will
return and we will continue doing whatever we were doing, shopping, walking, just taking exercises or
going to see a friend."
Although body movements initiated by the participants with visual impairments represented
a minority of the instances, what these examples started revealing is that there is a strong
association between body movements and the context where they were performed (e.g., when

and why the body movement is enacted, and how people feel), and so their meanings.

4.3.4.2 Frequent meanings

Participants identified meanings associated with 3 different moments in navigation: meanings
which refer to the ‘journey" itself, and those associated with ‘pre-journey" and 'post-journey
contexts. Table 4.9 illustrates the list of meanings divided by these sub-themes. As in the
previous section, to represent how frequently a meaning was mentioned by participants, | used
three criteria: (i) whether the meaning was coded in at least half of the transcription files |

analysed, (ii) whether the meaning was identified by all pairs, and (iii) how many references
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were coded with that meaning. These three criteria are reported in the last three columns in
Table 4.9. Cells in the "references" column have a red gradient in accordance with the references’
number. The higher the number of references, the darker the colour is. A gradient was assigned
to better highlight the most frequent meanings. Table 4.9 also highlights in yellow the most
frequent meanings, those meeting the three criteria reported above. Specifically, the most
frequent meanings are those with a high number of references, identified at least once by all

pairs, and which appeared at least in half of the transcription files | analysed.

MEANING
Sus-THEME CopE 6 out oF 12 FiLEs  ALL 3 PAIRS  REFERENCES
Pre-journey Making contact X X 28
New journey 7
Setting-up X X 16
Journey Bodies reconfiguration X X
Change in direction X X
Change in height X
Danger X X
Post-journey Motivation 3
Letting go X X 28
Next Direction 3
Orientation to the space X X 29

Table 4.9: Meanings frequency according to data files, pairs and references.

Looking at the codes for each sub-them, we can realise that jjourney’, 'pre-journey" and ‘post-
jJjourney reveal important overall meanings. Specifically, in the pre-journey context participants
often talked about the need of establishing a connection before taking off. Establishing connection
certainly includes a physical connection (i.e., 'setting-up" the sighted guiding configuration),
but also "making contact’, namely locating each other in space, and finally making sure that
both companions knew that the journey was about to start (e.q., "new journey"). As we can see
from the table, making contact, and setting-up were the most frequent meanings identified by
all participants.

In the Journey sub-theme, the most frequent signals were related to the change of both

space and bodies’ position during the walk. Indeed, participants frequently provided indications
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about "bodies reconfiguration", "change in direction”, and "danger" which they might approach
ahead. All pairs described signals to reconfigure and change their bodies’ position in relation
to one another without stopping their walk. For instance, in "bodies reconfiguration” we can
find indications such as "going to a single file" (i.e., moving from side by side to one behind the
other while walking), but also a more general adjustment of companions’ bodies position in
relation to one another (e.g., getting closer or moving beside the guide).

In the post-journey sub-theme participants described which information they considered
relevant when the journey stopped for a long time. There was usually a physical disengagement
during this phase of the walk, and a subsequent re-orientation to the new space. Indeed, As
Table 4.9 reports, in the post-journey sub-theme the most important meanings are "letting go',
and "orientation to the space". This last meaning indicates that guides oriented their companions
to the space to guarantee they were in a safe location when the journey stopped. Orientation
to the space helped the transition to personal space, indicating to the VIP where they were in
relation to the space. As a consequence, this helped visually impaired companions to take the
next action independently. For instance, the quide Charlie said:

"Because guiding a totally blind person is important to understand that you can easily lose the sense

of direction or the precise location and orientation within the space.”

4.3.4.3 Body language and limitations

In this section, | describe the body language in sighted guiding | discovered through my analysis.
Figure 4.3 illustrates the body language broken down by meaning sub-theme (the inner circle).
Colours in the Figure are used to highlight the different sub-themes in the body language. For
each meaning sub-theme, the Figure maps a meaning (middle circle) against body movements
(outer circle). More specifically, for each meaning (middle circle) the map shows which body
movements (outer circle) have been associated with that meaning. The width of each body
movement section represents the frequency of instances which have been paired with that
body movement and the underlying meaning. Frequency increases with the width of the body
movement section.

The map was created using both NVivo and Microsoft Excel after coding body movements
and meanings. Firstly, in NVivo | computed a matrix (i.e., a two-dimensional array) where |
allocated body movements in rows, and meanings in columns (for more details, the matrix has

been reported in Appendix B.9). The matrix was populated through a NVivo function that counts
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associations between body movements and meanings in all instances | coded previously. As a
result, each cell in the matrix reported how many references have been coded under a specific
body movement that belonged to a specific meaning. For instance, in Figure 4.3, we have the
association ‘change in direction’-'G pausing the walk’ in the ‘journey’ sub-theme, meaning that
the matrix reported how many references under the coding ‘change in direction’ belonged to ‘G
pausing the walk’.

In order to make sense of the body lanquage, and relevant associations between body
movements and meanings participants expressed, | imported the matrix into Microsoft Excel and
created a visual representation through a sunburst chart (i.e., Figure 4.3). In this visualisation, |
reported only existing associations and the rarest body movements associated with meanings
are outer sections with no names.

When pairing body movements with meanings, findings revealed that there were a few body
movements with no meaning and some meanings associated with other multimodal resources in
addition to the body. Instances with meanings which referred to other resources were four times
more than the instances of body movements with no meaning. This high occurrence confirmed
what | have seen in the previous study, that is the presence of other modalities such as talk,
and objects as ways of communication which are as important as bodily communication, and
are intertwined in people interactions 3.3.

Since | found few instances of body movements with no meaning, those could be considered
outliers for two reasons. Firstly, the body movements identified here were not completely
new. Indeed, frequently participants associated these body movements with common meanings
well-described in other similar instances (e.q., pausing the walk). Secondly, often the context
of a body movement with no meaning was similar to other contexts described by participants,
where pairs described relevant meanings to these body movements. So, throughout the following
presentation, | only take into account "no-movement” label to highlight meanings that were
not associated with any body movement, and in turn how this might reveal body language
limitations.

Overall, from the Figure, we can notice that there is not a one-to-one mapping between
body movements and meanings. Indeed, multiple times a body movement is mapped to different
meanings in the same sub-theme. "G pausing the walk" in journey sub-theme is an example.
Indeed, Pausing the walk is used by participants to indicate change in direction, bodies

reconfiguration, change in height, and danger ahead.
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Figure 4.3 also highlights a difference between associations in the journey sub-theme and
associations in the other 2 sub-themes. On the one hand, for each meaning in journey sub-
theme there is a clear predominant body movement, which is performed by participants. For

instance, when a guide wants to indicate a change in direction, they pause the walk for a few

= 1
e

Body Language

Figure 4.3: Study 2: The body language map is broken down by meaning sub-theme (the inner circle). Colours in the
Figure highlight the different sub-themes in the body language (i.e., yellow represents the pre-journey
sub-theme, green represents the journey sub-theme, and red the post-journey sub-theme). The Figure
maps a meaning (middle circle) against body movements (outer circle) for each meaning sub-theme to
represent the most frequent associations. The width of a body movement section increases with the

associations between that body movement and its meaning.
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seconds. An exception might be bodies reconfiguration since the map shows two frequent body
movements: (‘moving the arm behind’, and "twisting the upper body"). However, these 2 body
movements depend on the type of holding pairs set at the beginning of their walk, as described
in section 4.3.4.1.

On the other hand, what happens in the other 2 sub-themes is different and interesting.
In pre-journey, and post-journey there is not a main body movement associated with each
meaning. Body movements are more equally spread in each meaning. This highlights that there
is no clear and shared body language across pairs to alert companions about these changes.
Furthermore, we can imagine that body language can vary depending on the context of the walk
(e.g., if pairs are in a crowded place, if they are starting from a seated position, etc.). Physical
disengagement and engagement represent gentle passages where other resources (e.g., talk)
become more or less of a priority. Thus, pre-journey and post-journey are challenging moments
where body movements might have some limitations and other resources might play in to better
negotiate these situations.

In the following, | present a more in-depth analysis of the body language for each journey

phase: journey, pre-journey and post-journey respectively.

JORUNEY. As said in the previous section, ‘pausing the walk" movement reveals to have many
meanings while companions walk together. For instance, an hesitation of a few seconds during
the walk—while the pair is physically connected—can help companions to better understand
their relative position, and reorient themselves to a new space. In the following example,
Ryan (VIP), and Grace (G) described how they used to pause the walk to indicate "bodies
reconfiguration”, and "change in direction" respectively:

Ryan: "My hand was then placed on Charlie’s (G) elbow and he turned left and paused, so | could orient
myself beside him."

Grace: "[..] so if | was turning a corner | would stop and turn and then walk rather than sorting of
moving diagonally, so it's more angular ‘cause it is a kind of indication where we're going to go next."

In this example, pauses seem important during the walk to indicate how companions have to
change their position in relation to one another—I could orient myself beside him, and to give
an indication on the direction—/ would stop and turn and then walk. However, communication of
more complex information appears to be limited in the use of body movements. Indeed, looking
at Figure 4.3, in the journey sub-theme, "No-movement” is more frequent in 'danger’, compared

to the other meanings. As a reminder, 'danger” takes a broader sense, from escalators (high
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danger) to some other kind of obstacles (less danger), hazards, curbs, obstructions, etc. on the
way. Therefore, when guides need to indicate that there is an upcoming danger and the pair
requires further attention in navigation, they prefer to change the way of communication or
add an explanation to the performed gesture. In this case, a performed gesture would help the
person with visual impairment to quickly react to the obstacle ahead. For instance, Grace (Q)
described how she used to pull or push the companion to divert their trajectory:

Grace-G: "If there's like a very small obstacle, like a dog poo on the path, | will, I'll either sort of just
nudge Noah (VIP) with the sort of back of my left hand and sort of—encouraging—him to take a bigger
step to the left, or | might sort of gently pull him towards me in case he needs to come to the right
a little bit. Or | just say it | just say—-yeah, take a big step—you know, quick—go left, hard left or
right—And it's less and kind of intrusive than if we were in a more enclosed environment. This is very
specific to when we're out in a big open space.”

As Grace reported, the modality used to provide information often depends on the current
situation and context (e.g., indoor versus outdoor space), kind of obstacles, crowded places,
etc. Indeed, in the Grace's example, we can see that she interchanges gesture (i.e.,, "sort of
just nudge Noah") with talk (i.e., "take a big step") to say the same thing. What is also clear
from participants is that talk is often used in combination with body movements to provide
more information about the context. For example, Grace continued the previous conversation,
highlighting that contextual information such as why guides are doing some actions, or what is

happening around are important complementary information:

"I will tend to tell him when to do something like sort of subtly, you know, saying—-go left go right—-
without actually explaining why we're doing that. And, you know, Noah (VIP) will ask why what was
that? What did | miss? What was there? And then I'll say—Oh, it was a bin—or—a hole there—and
having that context."

In sum, as we can see from these examples and the body language map, during the journey
bodily communication is highly rich and recognised by participants. Although it is complex
and subtle, there are some frequent and common associations between body movements and
meanings. Moreover, we have started to see how a danger in navigation (i.e., challenging
situations, such as obstacles ahead, crowded places, uneven terrain, etc.) represents the most
frequent situation where other multimodal resources (i.e., talk) come in. Indeed, in these
situations, body movements are extended using a combination of other resources to further note

a body movement’s meaning, and to add new information about the context where a gesture is

performed.
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While in the journey sub-theme participants identified only body movements initiated by
the sighted guide, in pre- and post-journey sub-themes we can also observe body movements
which involve the visually impaired companion. Likely, this happens because during pre- and
post-journey participants commonly identified meanings related to physical engagement and
disengagement. Since these situations might result to be more critical, there is a more direct
interaction between companions and a more careful negotiation of needs. For instance, Ryan
(VIP) said:

"l guess the beginning and the end are the most important. Starting off the movement, moving from the

chair, standing up, going out the room and then getting back to my chair and being able to sit down

safely.”

PRE-JOURNEY. In the pre-journey sub-theme all participants identified the gesture of tapping
a body part as an indication that the guide is ready to guide, and the journey is about to start.
As Ryan (VIP) phrased it:

Ryan-VIP: "Charlie (G) tapped at my shoulder while | was sitting at the desk to indicate the walk was

starting. | stood up next to him, he touched my shoulder again and | put my left hand on his right

shoulder."

In this example, Charlie touched a body part, which Ryan (VIP) holds during their journeys
(i-e., the shoulder). As mentioned in section 4.3.4.1, if companions are used to holding the elbow
or the hand is likely that sighted guides tap the elbow or the arm rather than the shoulder. For
instance, Noah (VIP) usually holds Grace’s (G) hand, and he described that Grace touched his
arm to start the walk:

"Grace (G) would tap me on the arm if she was ready to guide me again.”

These two examples show that tapping is a shared movement among participants, and also
demonstrate how the body part that pairs hold during sighted guiding encloses an implicit
meaning for participants. This confirms that the body language in sighted guiding varies from
pair to pair, it is quite subtle, and each pair learn and refine their way of communication through
practice.

As we can notice from Figure 4.3 in pre-journey, "tapping VI's body part" is the most frequent
body movement associated with both "Setting-up", and "New journey" meanings. Other modalities,
such as talk, have also been frequently identified by participants as a way to gently ask

permission for setting up the guiding configuration:
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Grace-G: 'l would say—we're going to move now, please can you give me your hand?—it is not a

grabbing thing."

This example starts revealing that body movements are not always the best approach for
setting up the physical connection. The transition from being on their own to moving together
is particularly delicate and body movements are not always well accepted by participants even
when companions have known each other for a long time. Since companions need to approach
each other, often a gesture such as tapping, or quiding the hand towards the elbow/shoulder is
considered an invasive and intimate gesture.

In support of this case, we can pay attention to the various body movements associated
with "making contact" in Figure 4.3. In this slice of the map, pairs illustrated the presence of
("No-movement") as a predominant modality when they had to make contact. As a reminder,
'making contact' refers to signals for establishing or re-establishing contact once a pair is
apart. It differs from "setting-up" because it does not include explicit indications to set up the
sighted guiding configuration. Indeed, before physically engaging, it is also important making
first contact by locating each other in space when for instance, pairs have been separated for
a long time. As an example, Grace (SG) described how she made contact with her companion
through voice rather than gestures:

Grace-G: '[..] and then sort of having that, you know—1I will meet you here—And when we come back

together, you know, I'll speak his name I'll sort of make sure that he knows I'm there. | don't want to

just sort of touch him and scare him."

Making contact is considered a more delicate moment which requires soft permission. As we
can read from Grace's words, this permission is not given through the use of body movements.
Noah (VIP) agreed and interrupted Grace saying: 'l generally find quite shocking making contact
without saying something, to be honest." Therefore, people preferred to orient themselves to
each other using voices. Here, the use of body movements would mean forcing the guide’s

agency on the companion’s ability to locate the guide in space.

POST-]JOURNEY. Various meanings emerged in relation to the post-journey sub-theme.
Participants referred to signals of ‘letting go’, 'orientation to the space’, "'motivation’, and ‘next
direction” information.

Associations between ‘letting go" and body movements reveal some interesting insights. As a

reminder, "Letting go" refers to indications of the need to physically disengage from one another.
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As we can see in Figure 4.3, "Letting go" is evenly associated with various body movements
described by participants with non-strong prevalence.

Some pairs described the use of walking speed (e.g., stopping the walk or slowing down and
stopping the walk) and tapping VI's body part as indications of letting go. Indeed, pairs tended
not to physically lose contact if they were still walking, so slowing down and stopping were
already a signal that something (i.e., disengagement) was about to happen. For instance, this
situation was described by Alice (VIP):

Alice-VIP: "As we walked diagonally across the dining room Stuart (G) stopped and gently disengaged

his arm, and moved forward to open the window."

The wide umbrella (see Fig. 4.3) of body movements associated with "letting go" does not
only include gestures but also the "no-movement" modality. The variety and wide umbrella
represented in the figure highlights that "letting go", and more generally post-journey moments
might be featured as challenging by participants Through the following examples, | will illustrate
how participants experienced these moments to identify some limitations. For instance, the
context in which the disengagement is performed by pairs can play an important role. In the
following examples, we can notice that what happens after physical disengagement might
influence how participants indicated "letting go". When companions disengage and remain in
close proximity, they often do not use clear and explicit body movement. For instance, Alice
(VIP) described what happened when Stuart had to pick up something from the shop’s self:

Alice-VIP: "To disengage safely in the shops, it might be just summarised on losing, losing your hand
now, he will just gently move his arm and I'll lose it automatically.”

When companions remain in proximity and physically disengage, they are still connected
through voice and presence. In this case, letting go is negotiated easily. In contrast, when
companions physically disengage and move apart, guides tend to position their companions
somewhere in space to quarantee their safety, and make sure they know where they are,

and consequently, visually impaired companions can take the next move independently. Thus,

'orientation to the space"” becomes extremely important to people when guides are moving apart.

All pairs identified that body movements such as guiding the visually impaired person to an
object or space help to realise where they are and indeed not to get disoriented. For instance,
Charlie (G) described how he used to guide Ryan (VIP) to an object when they were in a new

space and about to disengage:
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Charlie-G: "Normally when | really help Ryan to put him in a new space for example, | usually put his
hand on the back of the chair and he knows from there how to work out, where to sit which part of the
chair that he needs to be to be able to sit safety."

Figure 4.3 also shows that apart from "letting go', the other meanings in the post-journey sub-
theme are mainly associated with other modalities ("no-movement"). Indeed, after disengagement,
the physical link between the pair is lost, and likely other modalities (such as talk) need to
replace information previously perceived through gestures (such as direction, and orientation to
one another). Therefore during the post-journey body movements become irrelevant once pairs
have disengaged. Following this perspective, letting go represents the crucial moment of this

transition.

In sum, through this analysis, we have seen the complexity of the body language in sighted
guiding, where indeed there is not a one-to-one mapping between body movements and their
meanings. Further, the findings have revealed: (i) the body language can change from pair
to pair depending on the type of physical connection (e.g., holding the elbow, or shoulder)
people have established; (ii) the body language results be clearer and better defined during
the journey, and more ambiguous and vague during pre- and post-journey moments. According
to this, we can draw some limitations in body lanqguage. Specifically, (i) during the journey the
body language fails to describe contextual information; (it) the body language is perceived by
participants as too intrusive when pairs have to establish their first contact, adopting other
modalities for orienting to each other; (iit) there is no clear body language during moments of
physical disengagement, and all information perceived through the body language is removed
during post-journey moments.

The analysis of the body language in sighted guiding reveals that physical disengagement
seems the most ambiguous and challenging moment in sighted guiding. Therefore, through part
B of study 2, | decided to focus on physical disengagement as a context of exploration of the

design space.
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4.41 Design and Implementation of an Al prototype

The initial plan was to design a preliminary Al computer vision prototype, narrowing the research
to the context of physical disengagement in sighted guiding as during my previous studies,
| found physical disengagement to be a challenging moment during navigation. Indeed, the
aim was to implement some ideas based on findings from part A and then introduce this Al
prototype to participant pairs in part B for investigating the design space. Initially, | planned to

hand the prototype to pairs during a workshop session and to involve people in discussions

around benefits, limitations, and whether they might have a more enjoyable guiding experience.

Specifically, | was interested in receiving some initial feedback, and insights on how sound
could be deployed to complement and extend the sense pairs develop of each other, exploring
the relative location and distance between a person with visual impairment and a guide when
companions have to physically disengage and move apart. The use of sound was introduced in
study 2 part B as an attempt to involve people in discussions. Also, previous study methods
(study 1 and study 2 part A) did not allow for analysing in detail sound as another resource in
the interdependent work (i.e., external, and environmental sound). In study 1, for instance, using
cameras, it was difficult to distinguish sound from the environment and how it intertwined with
the pair’s interactions.

This approach allowed me to incorporate what | learned from the previous study while
carrying on my research during the COVID-19 pandemic. The design and implementation lasted
approximately 2 months. At the end of the implementation, COVID-19 restrictions on travel and
meetings were still in place, and then | had to revise my initial study plan on how to introduce
the prototype to pairs (see Section 4.4.2 for more details about how the study procedure and
data collection changed).

The preliminary Al computer vision prototype comprises two main elements: a smartphone
and a physical marker. The former is worn on the VIP’s upper arm, in a running armband. The
latter is attached to the back shoulder of the guide. Figure 4.4 represents the configuration
set-up. The prototype uses an iOS application installed on the smartphone to access the phone’s
camera and detect the marker worn by the quide. The prototype was designed to be used
during sighted guiding. Specifically, a pair needs to set up the configuration shown in Figure 4.4

before taking off. The guide wears the marker on their shoulder using a Velcro strap. The guided
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Figure 4.4: Study 2: Al application set up.

person instead wears the smartphone with the application installed in an armband on their
upper’s arm, the arm used for guidance. The guided person wears the smartphone so that the
camera is pointing toward the companion, as shown in Figure 4.4. As soon as the application
is launched, the smartphone turns on the front camera, and the application starts processing
the image frames captured by the camera. The application searches for the marker worn by
the guided companion. After the detection, the application tracks and estimates the relative
distance between companions using the marker and provides audible feedback (i.e., a continuous
'blip") in real-time. The audible feedback represents the tag’s distance from the phone. The
sound changes in volume. It gets louder as the tag is moved closer to the camera.

The application has been built in iOS mobile operating system, supporting iOS 13.x and above.
It is written in both Swift 5 and C4++ languages, using the XCode IDE (Integrated Development
Environment). It is also based on a popular computer vision library called OpenCV [154], which
is cross-platform and free for use under the open-source Apache 2 License. | have employed
OpenCV core functionalities, but also ArUco library [37] included in the extra modules package,
which supports the detection of a variety of black and white markers dictionaries.

| designed and implemented the prototype in 3 phases:

e Phase 1: | implemented marker detection. | did research in the literature about computer
vision libraries. | chose the ArUco library because it was well-integrated with other common
computer vision libraries that | needed for implementation (i.e., image frame processing).
During this phase, | also implemented the skeleton of the mobile application (i.e., layout,
buttons, and navigation). The detection feature was tested using some pre-recorded video
where | recorded myself wearing the phone and centring the marker in and out of the

camera frame.



4.4 PART B: INTRODUCING AN Al PROTOTYPE

e Phase 2: | implemented the audible feedback and the change in pitch based on the marker’s
distance. | estimated the marker’s distance from the camera and implemented functions to
handle audio events. | tested the audio feedback features by pre-recording some videos of
myself wearing the phone and walking closer and further away from the marker. Testing

helped me to understand and modify the audio feedback implementation.

e Phase 3: | tested the application in a realistic scenario. Since COVID-19 restrictions
were still in place, | adopted the empathic modelling technique to test the application.
Specifically, a colleague and | took several walks in my neighbourhood using a sleeping
mask to mimic the low vision condition. We set the sighted guiding configuration and we
started the application before starting the walk. This allowed me to see that the application
was not working as expected: (i) the marker detection was unstable because during the
walk the arm and therefore the camera was bouncing a lot; (ii) the change in pitch was too
slow in relation to the marker’s distance. | proceeded to refine the application to correct

these two problems before a final test.

4.4.2 Part B study procedure

The aim of this study was to introduce a preliminary Al prototype for enhancing moments
of physical disengagement and ask for initial feedback and input from participants. AT the
beginning of part B, COVID-19 restrictions on travels and meetings had not been lifted yet. |
had to approach this stage completely in a remote setting. | invited pairs from the previous
stage to a co-design workshop on Zoom of about 1 hour and a half. The session was video, and

audio recorded, and it was structured as follow:
- Workshop introduction (15 minutes)
- Computer vision prototype introduction (25 minutes)

- Co-design storytelling activity (45 minutes)

WORKSHOP INTRODUCTION. A few days before the workshop | sent to participants an audio
recording of about 2 minutes in which | illustrated the workshop’s aim, and emphasised the
perspective | was looking for. Thus, | gave them time to understand that my intent was to
acknowledge that sighted gquiding works very well and that | was not seeking to replace it,

but instead, | was looking for their input on how the proposed story could be extended using
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Figure 4.5: Study 2: Tactile tag version.

technology. The workshop introduction was a further opportunity to underline this perspective
and to highlight that the Al prototype was very much preliminary, and it provided some of the
basic ingredients to a new system that will support particular interactions between people who

are blind and their guides.

COMPUTER VISION PROTOTYPE INTRODUCTION. Firstly, | presented the different prototype
components. The concept of computer vision application was conveyed through a conversation
on similar applications blind people might use in their daily lives and be familiar with (e.q.,
SeeingAl [84], and TapTapSee [59]). The physical marker used in the application is a paper-based
binary drawing composed of different geometric shapes, similar to a barcode. To help people
with visual impairment to make sense of the marker | sent them a tactile version illustrated in
Figure 4.5 so that they could touch and feel it during the session.

The Al prototype was then introduced through a Wizard of Oz (WoZ) approach. For giving
them an idea of how the application works, the three of us acted in different roles. The guide
was holding the marker, the visually impaired person was holding their smartphone, and | was
playing the role of the technology. Specifically, in the video call, on my side of the screen, | had
the same set-up. | was holding my phone with the Al application open and running, and | had
a digital marker on the screen. | asked the visually impaired person to do some movements
simulating the use of the front camera. For instance, finding the marker moving the smartphone
left to right or forward and backwards. While they were doing these movements, | mirrored their
gestures using the real application, so that they could hear through the screen the audible

feedback every time the digital marker was detected by my phone.
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CO-DESIGN STORYTELLING ACTIVITY. After participants had a good sense of the prototype,
| presented a story of a couple of friends Alice and Stuart having a daily walk in their
neighbourhood using the sighted guiding configuration. Stuart (VIP) is holding Alice’s elbow (C)
and in this story, the 2 friends have to physically disengage for some reason. As illustrated
in Figure 4.6, the story was presented through an audio-visual storyboard in PowerPoint. To
make the visual content accessible to the participants with visual impairment, at each scene
or slide | associated an audio track which describes and enhances the scene of the story and
its visual representation in the slide. In Figure 4.6 the right column represents the shown
slide, and the left column reports the audio script participants listened to. The audio file was
designed to be from the perspective of the blind person and the visual representation from
the guide’s perspective. After listening to the audio file together, | asked pairs to undertake
activities related to that scene of the story.

| stepped through the scenario with participants, helping them to reflect on their experiences,
generating ideas and discussing the strengths and weaknesses of the proposed prototype.
Participants envisioned how the Al assistive technology interplays in sighted guiding and
specifically in moments where the guide needs to suddenly leave the visually impaired person’s

proximity. | prompted for feedback on:
e Benefits and limitations of the scenario of use.
e Missing or redundant steps in the scenario.

e Positive and negative aspects of the proposed technical solution, e.g., starting/stopping

the system, auditory feedback, camera placement, etc.

e Potential impact of everyday use, such as security, and user experience.

4.4.3 Data collection and Analysis

2 pairs out of 3 were happy to continue the research, so | had 2 remote meetings of about 1
hour and a half. Video recordings containing participants’ faces were reviewed only by the
research Team (supervisors and myself). Ethical approval for part B was gained as an extension
of the Ethics application of part A (see section 4.3.2, and Appendix B.1 for more information).
After the 2 remote meetings with pairs, | transcribed both the prototype introduction and the
co-design storytelling activity. Using these transcriptions, | performed a qualitative analysis of

the data through thematic analysis [18]. | applied an inductive and deductive approach. | went
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SCENE 01: infroduction

Audio file: 5B-scene0l.mp3

Bell ring

Music on the background

N: Alice and Stuart daily walk is an audio storyboard.
When you hear this sound "whoosh” The scene has
ended.

This is a story of a couple of good friends,

Stuart and Alice. They live nearby and they met for the
first time 10 years ago. Stuart is blind and is also an
independent traveller. When with Alice, he holds her
right elbow with his left hand and his long cane on his
right hand. Having daily walks together have helped
them to build up both their friendship and a good
relationship through guiding.

Whoosh

SCENE 02: the walk starls

Audio file: SB-scene02.mp3

Bellring

Ambient sounds of urban city

N: Today, Alice will pick up Stuart at 3pm for a walk in
their neighbourhood. It is a spring, sunny day in
London.

Knock knock

A HiStuart it is Alice

Open the door, close the door

S: Hi Alice, how are you?

A: Good thanks, shall we go to the park? Are you
ready?

S: yeah, | am ready. Great ideq, it is very nice day

N: To start the walk Alice bends the right arm parallel to
the ground and taps with her right elbow Stuart's left
arm. This is a sign for Stuart to take Alice's right elbow
while helding the white cane on his right. This body
movement helps them to physical engage and set up
the guide configuration.

The couple of friends is now walking together side by
side at regular speed.

Ambient sounds of urban city + people walking +
sweeping of the cane.

Whoosh

SCENE 03: lefting go

Audio file: $B-scene03.mp3

Bell ring

People walking

N: While walking, suddenly, Alice slows down and
physically disengages the arm from Stuart. She has no
time to alert Stuart about what it is happening.

A: hold on

Walking steps from close to far.

qu?s stop

§ thinks: where has she gone?

N: Alice has moved away, and Stuart is left on his own
and stands still, waiting for Alice to come back.
Whoosh

SCENE 04: coming back

Audio file: 5B-scenel4.mp3

Bell ring

Ambient city sounds

N: Alice is coming back to Stuart. She is approaching
him.

Walking steps from far to closer. From low to high.
Street noise

N: Stuart stands still while Alice taps with her right hand
on Stuart's left shoulder. the pair re-establishes the
wsual configuration.

A: “Somy Stuart. | had to rush off to help a lady who
had fallen to the ground. Shall we confinue our walk?"
Whoosh

SCENE 5: contfinue the walk together

Audio file: $B-scenel5.mp3

Bell ring

People walking

N: Alice and Stuart are now walking together toward
the park nearby.

§: "Shall we stop by a coffee shop?"

A "Yeah, we can try the new one in the park.”
Whoosh

APPROACHING A DESIGN SPACE AT THE INTERSECTION OF Al AND INTERDEPENDENCE (STUDY 2)

Alice and Stuart daily walk

Figure 4.6: Study 2: Storyboard.
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through the data the first time, during which | noted some possible emergent themes relating to
how audible feedback might support moments of physical disengagement, and how pairs might
adjust/negotiate their interactions with a preliminary Al prototype. In a second review pass of
the data, | performed a more in-depth coding process. | refined codes while focusing more on
the participants’ feedback and interactions | noticed in the interviews. Finally, | readjusted my

initial list of emergent themes which are reported here below:

Audible feedback exploration: How did participants envision the use of audible feedback

to support the scenario of study? Were there any challenges?
- Digital marker: How did participants adjust the digital marker to the context of exploration?

- Use of the camera: How did participants adjust the use of the smartphone’s camera?

Al prototype feedback: How did participants react to the Al prototype?

4.4.4 Findings

Through the analysis of collected data from part B, | wish to present some preliminary feedback
participants expressed in relation to the Al prototype (see section 4.4.1) that | have introduced in
the workshop session. Participants provided practical inputs and engaged with enthusiasm during
the workshop session, holding a lively discussion and conversation. However, their reaction
was negative overall. Indeed, participants found the Al prototype was not supporting their
partnership, and it did not extend their body language in moments of physical disengagement.
Instead of proceeding with further refinements and evaluation of the prototype, | decided to

step back and reflect on the reasons (reflections are reported in discussion section 4.5).

AUDIBLE FEEDBACK EXPLORATION. During the storytelling activity | explored with partici-
pants the use of sounds as a way to indicate their relative position and orientation. Specifically,
through audio files, we discussed four different sound features which could be used to augment
what was happening in the scenario: pitch, tone, rhythm, and spatial audio. Participants proposed
a change in pitch as an indication of pointing towards the right direction: "It pitched loudly
when it is pointing at the right direction and it fades away when | move the camera away from
the digital marker". However, both pairs pointed out that a quiet sound may be difficult to hear
in the background, especially in noisy places, therefore in the scenario—I proposed—sound

feedback needs to be louder.
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Participants’ preference around tone was to have a sound like a sonar or a "blip". Indeed,
a crescendo might be easier to perceive having a repeated tone rather than a continuous
sound. However, pair 01 also illustrated the idea that the tone is a personal choice, and so the
application should have a setting to personalise their sound preference. Further, participants
pointed out that many people with visual impairments might also have difficulty hearing some
tone range. Pair 01 suggested providing an option where people can set their tone range.

The rhythm was appreciated by both pairs. Pair 01 pointed out that rhythm can be used in
combination with a pitch to indicate relative direction. In this case, a high rhythm combined with
a loud pitch sound indicates that the person is pointing the application in the right direction.
Pair 02 instead suggested different rhythms to indicate different directions. However, they
also proposed a different audible feedback: 'why not just to say—-10 yards ahead, 10 yards
behind—rather than a blip, or clockwise—partner 10 yards 2 o'clock position—So 12 o'clock
is straight, 6 o'clock is behind you"

Spatial audio to indicate direction and orientation was not appreciated by any participant
because of the necessity of wearing headphones, suggesting that spatial audio would not add

anything more to pitch and rhythm.

DIGITAL MARKER. During the workshop | described the digital marker shape, but | allowed
participants to express how and where the tag should be worn. The marker or tag was
intentionally designed roughly because one objective was to explore better its design. Both
pairs preferred to wear the marker on the upper arm used for guiding. Participants suggested
attaching the marker on a stretchy armband, not too heavy. However, the designed marker was
too large and both pairs agreed on resizing the tag to fit the arm'’s size. Their preference on
where to position the digital marker suggests that the arm represents an anchor point during
the navigation, an important reference which may need to be explored further in the design
of future computer vision systems. As we have also seen in the findings of part A (see 4.3.4.3),
many body movements participants expressed to be important start from their "socket". Further,
a pair was concerned about wearing the marker on the back or shoulder using Velcro or another
strap attachment. They were afraid of falling, or someone pulling it off. A pair also suggested
repeating the pattern all around the band to have multiple tags instead of one. This would help
the smartphone’s camera to detect the tag continuously, improving cases where the tag is out
of the camera’s frame. This highlights that people might be interested in knowing the relative

distance, but also orientation.
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USE OF THE CAMERA. Although both blind participants said they usually carry their smart-
phone when travelling with sighted guides, the use of the smartphone’s camera raised different
concerns, adding new constraints to the design space. Firstly, participants usually keep the
smartphone in their jacket’s pocket (chest height), trousers’ pocket, or in a pouch, therefore they
were worried and they found challenging holding the smartphone in their hands: 'because | hold
the white cane on one hand and Charlie’s shoulder on the other hand" They suggested keeping
the smartphone in their pocket and taking it out when they need to use the application. This
imposes constraints on the design space, specifically on the scenario of study, and consequently
what can be captured by the Al prototype. Participants also raised concerns about having a
running application in their pocket all the time, because the smartphone’s screen is much more
sensitive when using accessibility features. Therefore, if an app is running inside the pocket,
some fabric might touch the screen and change the app’s status easily. Pair 02 was also very
sceptic about the use of a camera in public places. Privacy and ethical concerns were raised
(e.g., capturing of sensitive information, and negative perception by passersby) which made the

conversation beyond practical issues challenging.

INTERPLAYING WITH THE Al APPLICATION. Visually impaired participants had different
design ideas about how and when the Al application should be integrated into companions’
interactions. Specifically, in the discussed scenario of study, the second pair would start the Al
application before taking off, so they do not have to think about it later. The first pair instead
suggested starting the application when they need to. They proposed to run the application
once companions are already apart, and the person with visual impairment would like to find out
the companion’s direction. "When the app starts, | would be instinctively in camera mode and |
have to just point it around me to find where the guide might have gone". Both pairs agreed on
using speech as a common way to start an application: I would say something like—launch
sighted guide app—-and then it comes up.". The visually impaired participant continued saying:
‘If I have to use the application and speak to it, | think it would be better to use the back
camera instead of the front camera’”. Al interactions described by participants are similar to
other common Al smartphone applications the blind community uses in their everyday lives for

completing practical tasks.

Al PROTOTYPE FEEDBACK. Pair 01 had a slightly positive reaction compared to pair 02

around how audible feedback might extend their body language when physical disengagement
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happens. Firstly, pair 01 identified themselves in the scenario of study: something very similar
happened to us" They then expressed their interest in knowing which movement the guide
was doing (e.i, running, falling, and standing still) as relevant information they would like to
know after relative location. Further, while reflecting on the use of the Al prototype in other
contexts (e.g., shopping/grocery, theatre, and restaurant), pair 01 also highlighted the interest
in knowing whether the guide is returning to their side. For them, this seemed to be important
when they have been far away for a long time, and the visually impaired companion stands still,
waiting for the guide to come back.

Pair 02 was very sceptical instead, especially since the participant with visual impairment
did not see any value in the preliminary Al prototype | introduced. The pair had concerns about
several design aspects | was exploring during the workshop. For instance, the pair pointed out
that the scenario of study was rare and not realistic since the sighted quide does not move too
far or leave the companion’s proximity. Moreover, they described that the quide always says
something about what is happening around them and why they have to move apart. Other issues
were related to the Al prototype itself. For instance, participants said that audible feedback
would not work outdoors in crowded places, and with many obstructions, also adding that
person’s reactions are quicker than technology. Finally, as said above pair 02 also pointed out
concerns about the use of smartphone camera in a public place: ‘and there’s a little child over
there a parent might think—why are you filming my child—why are you filming us wearing
this around?"

The pair was limiting the discussion during the workshop, closing the possibility to explore
the design space. Although participants provided some practical design features related to the
prototype, moving beyond the current focus of solving discrete tasks was difficult, and in some
cases, participants’ abilities were diminished unintentionally during the session (see Discussion
section 4.5). Indeed, the discussion of the prototype through the storyboard and the use of
audible feedback provoked a negative reaction from a participant: "blind persons aren’t useless, |
would go and help anyway. If someone falls off the bike, even if the person can hardly see, they
might be able to do something while the guide is helping them, they could call an ambulance or
something like that. A blind person is not just stuck there like garbage, you know, they would
want to help as well within their ability.". This negative reaction from pair 02 let me stand back
and reconsider the design process. In the following discussion, | will come back to some of these
points to reflect on why the adopted design method did not fully help companions to explore

ways in which Al could support the collaborative work that takes place in sighted guiding.
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4.5 DISCUSSION

In study 2 | have given the focus on both the problem space, exploring the body language
in part A and the design space, introducing to sighted guiding companions a preliminary Al
prototype to extend moments of physical disengagements. Findings from part A revealed the
body language in sighted guiding. They also highlighted limitations of the body language and
the presence of other multimodal resources which have been highly used when companions
physically disengage moments. This helped to identify the scenario of study for approaching the
design space in part B. The findings from part B showed the practical design of Al prototype
features participants suggested. They also showed their initial negative and limited feedback
about the role of the proposed Al prototype. Therefore, in the following, | wish to re-consider
the design process | adopted in study 2. Due, to COVID-19, The study had a limited humber
of participant pairs. Only two pairs took part in the remote workshop, however, participants
provided initial practical design features. To involve people in the design process, the study
employed a set of techniques commonly used in the (re)design phase of the UCD approach
(i.e., introducing Al prototypes through the WoZ approach and storytelling through accessible
storyboards). | acknowledge that UCD approach as described by Preece et al. [64] was not put
fully into practice in this thesis. One outcome is that the techniques | adopted did not fully help
participants to explore ways in which Al could support the collaborative work that takes place
in sighted guiding. Moreover, as Morrison et al. argue, inviting people with vision impairments
to speculate on Al-based assistive technology can be difficult [89]. For example, it is common
for people to rehearse cliched ideas of assistive agents or unhelpful and exaggerated roles
for computer vision. Therefore | decided to take this opportunity to stand back and reflect on
the reasons, presenting some design method considerations in this Discussion. Considerations
suggest the introduction of methods not standard in UCD, as an attempt to open up a space

that is grounded and at the same time provides a basis for people’s imagination.

4.5.1 Storytelling activity

A REDUCTIVE AND NOT SITUATED SCENARIO OF STUDY. The proposed scenario tells us

about Alice and Stuart’s daily walk. While walking together the pair experiences an unexpected

event happening nearby: an elderly person is falling on the ground (see storyboard in Figure 4.6).

In this situation the pair physically disengages and the guide goes away to help the person.
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As findings report, both pairs pointed out that a sighted quide moves too far rarely. If the pair
get separated, firstly the guide will make sure the blind person is safe. It might happen that
they get separated accidentally, but in this case pair 02 observed people’s reactions are much
quicker than technology, cutting out any possibility for technology to have a role. Therefore,
pair 02 was very sceptical about the proposed scenario, and described it as not realistic.

Instead of being not realistic, | argue that the scenario was too reductive and not situated.
Indeed, it did not consider the variety of social interactions which might happen when people
have to disengage. As we have seen from previous findings pairs manage these situations well,
using interactional resources, for instance, intertwined talk and saying what is happening and
why they have to disengage (see 3.3, and 4.3.4.3). In this regard, it does not build on people’s
capacities, but physical disengagement is perceived as a problem to solve, where the person
with visual impairment needs some missing information.

An example which builds on people’s capacities instead is the recent design work done by
Morrison et al. [89]. The authors explore human-Al interaction through the design of an Al
open-ended technology with a blind child to provide information about people in their proximity.
Similarly, the scenario of my study quickly changes while the pair walks together and the
end-to-end use cannot be easily defined, despite my attempt to do so through the storytelling
activity. Pair 01 had a much more positive response compared to pair 02 because companions
identified themselves in the story. They have experienced a similar situation, and they had
suggestions on how the Al prototype might proactively empower people who are blind in sighted
guiding: asking for help, and knowing the guide’s posture.

In sum, the scenario of the study was situated for one pair, but too far from the other pair. This
opposite reaction of the participants demonstrates that the scenario was overly constrained,
leaving no space to explore alternatives. Therefore, new exploratory methods that aim to
investigate alternatives in the design of future Al assistive technology might bring greater

benefit.

4.5.2 Al prototype introduction

Al PROTOTYPE AS A PRACTICAL, BUT NOT ENOUGH EVOCATIVE TOOL. At the beginning of
the session, as described in 4.4, the Al prototype was presented using references to similar
smartphone applications participants were familiar with in their everyday lives (e.g., Seein-

gAl [84]). These applications are used by the blind community to achieve practical and individual
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tasks. For instance, a visually impaired user can take a picture of a letter and the applica-
tion reads out the sender’s address. Driven by their everyday experience, participants had
some pre-established ideas of how a new Al smartphone application for people with visual
impairments should work. Accordingly—as we have seen in the findings section—participants
provided practical suggestions on how to launch the application. For instance, Ryan (VIP) from
pair 01 said: "launch sighted guide’, and then 'l have to just point it around me to find where
my guide has gone”. These expressions and gestures mimic the current ways of interacting with
applications which aim to accomplish pragmatic and individual tasks.

Despite the attempt to present my perspective, using an audio recording sent few days before
the online session (see Section 4.4), | believe the Al application was perceived by participants
as a practical, but not enough evocative tool. By evocative tool, | mean that the application did
not give space for participants to reflect beyond the current use of Al in the context of assistive
technology. Recent work in HCI highlights the importance of balancing these 2 features when
we want to open up the design space and creativity. For instance, Ghajargar and Bardzell
in their work state: "designing everyday use objects for reflection requires a synthesis of
two apparently opposite forms: conventionally practical forms since they are everyday use
objects, and evocative forms since they make users think." [41]. Instead of narrowing down
onto a "solution” in research, research through design and speculative approach might be more
appropriate for making alternative designs and speculate on possible future, where Al might

play a different role [102].

4.5.3 Participation and Engagement

ENGAGING PEOPLE WITH MIXED ABILITIES IN A REMOTE SETTING. The two pairs responded
differently to the user experience of an Al prototype. Pair 01 suggested some nice insights
about the role that Al technology might play in sighted guiding. For instance, Ryan (VIP) said:
"It increases in sound when | am pointing in the right direction. So, | know where to look and
maybe where to shout out for help or say—are you ok? What's happening—-so ask for verbal
feedback”. As reported in the findings, pair 02 was instead much more sceptical, indeed Alice
(VIP) pointed out that people’s reaction is much quicker than technology, leaving limited space
for an alternative role of Al technology to emerge.

Participants were involved in a lively discussion, the storytelling activity was accessible using

a mixed media of visual and audible tools, and the scenario of the study was well understood.
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However, it is clear that for some the technology was perceived as a solution for their visual
disability, and therefore being perceived as less able than a sighted person. For instance, the
visually impaired participant from pair 02 said: "Blind persons aren’t useless, | would go and
help anyway. If someone falls off the bike, even if the person can hardly see, they might be able
to do something while the guide is helping them, they could call an ambulance or something
like that. A blind person is not just stuck there like garbage, you know, they would want to
help as well within their ability."

Their reflection let me think that the adopted method and setting failed in engaging people
with different abilities to think about interdependence. In this regard, the adopted method was
not completely accessible in understanding the role of the prototype, and including people in
the design journey. Begel et al. [7] recently highlighted the difficulties authors had in engaging
with the autistic population when designing Al technology. They show that building prototypes
that leverage Al functionality can be very challenging, and traditional design methods can be
overly optimistic in presenting Al functionalities to people. Driven by this research, it is clear
that participants’ abilities were "diminished" unintentionally, and therefore it is essential to
acknowledge the need to re-think how to further engage with the population.

Furthermore, due to the remote setting in which | conducted the study, participants did not
engage with the Al prototype on their own. The WoZ method was good to have a sense of how
the application might work, but there was not a hands-on activity. In this case, a rapid prototype

did not allow for deeply engage with a mixed abilities population.

Through this study | approached the design space at the interaction of interdependence and
Al, narrowing the research to the context of physical disengagement in sighted guiding.

Firstly, | explored body movements and their meanings. Findings revealed the body language
in sighted guiding, understanding their limitations when people physically disengage and
move apart. Secondly, | introduced a preliminary Al prototype to extend moments of physical
disengagement and asked for some initial inputs from sighted guiding companions. My experience
approaching the design of an Al prototype with sighted guiding companions taught me more
about my design process and how common UCD techniques | used may not be sufficient when
involving both complex systems, and people with mixed abilities.

This research study provides a next step towards the final study, aiming to better explore

the design space at the intersection of Al and interdependence. Specifically, the next Chapter
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focuses on developing a new design method for helping sighted guiding companions to creatively

think about interdependence and Al aiming to strengthen their partnership.






5 MAKING DESIGN SPACE FOR Al AND INTERDEPENDENCE
(STUDY 3)

5.1 MOTIVATION AND RESEARCH QUESTIONS

In the previous Chapter, | explain how | struggled to employ a user-centred design method that
accounted for the collaborative work that takes place in sighted guiding (see Chapter 4). For
instance, the prototype | introduced did not help companions to think beyond the practical
functionality of the Al application.

Through this final study, | reconsider my design process and my exploration of the design
space. My intention here is to rethink the design process | had followed so that it might allow
both designers and participants to move beyond the idea of Al as a solution to blindness
and sight impairment and to develop the basis for new design methods which help to involve
people in the design process and pay special attention to their collaborative achievements and
competencies.

The aim of this study is to answer the following overarching research question:

RQ3: In an exploration of the design space, how can we employ design methods to help

people creatively think about Al and interdependence?

Design workbooks [40] and cultural probes [38, 39] are exploratory methods developed to collect
inspirational data for the purposes of defining a design space, and setting a design trajectory
(e.g., "How do people describe their real-world experiences?’, "How do people make sense of
diverse scenarios?’, and "What are people’s responses to a range of technological proposals or
provocations?’). Given my interest in exploring the design space for Al and interdependence,
workbooks and cultural probes will be of inspiration in this research study. | develop my own
design method and work with sighted guiding companions to stimulate their creative thinking.

The aforementioned research question is broken down into the following two sub-questions:

RQ3.1: How can we make workbooks an accessible interactive design tool for people with

different abilities?
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RQ3.2: How do people engage with a design space which attends to the sighted guiding

partnership, interdependence, and Al?

The remainder of this chapter will first describe the study method, presenting the workbook,
study procedure, the participants, data collection and analysis. This will be followed by the
findings section where | will present how workbook components helped pairs (i) to creatively
think about interdependence and Al assistive technology, and (ii) to participate and engage
in the workshop. In the final section of this chapter, | will discuss some emerging themes to
consider in future design methods and reflect on my involvement as a researcher in the design

process.

5.2 METHOD

To address these research questions, firstly, | developed an accessible and interactive design
method to better engage with sighted guiding companions and think, creatively, about interde-
pendence and Al. The method—an extension of design workbooks and cultural probes—was
put into practice in a participatory workshop with pairs of participants. The workshop was
conducted online, and | took a qualitative and interpretative approach to analyse the collected
data. The core of the analysis was to examine how the workbook enabled participants’ cre-
ative thinking and opened up the design space towards interdependence and Al. Through this
examination, | also revealed interdependence insights and participants’ reflections on how Al
assistive technology might extend their partnership in the future.

Below, | provide details on the workbook, participants in the study, how the workshop was

initially structured, and then carried out, and how | collected and analysed the data.

5.2.1  Motivation

The workbook | designed is an extension of design workbooks and cultural probes. As mentioned
in Chapter 1, workbooks and cultural probes are intentionally set against quantitative methods
and forms of analysis that seek one correct representation of people’s experiences and needs [38,
39]. On the opposite, probes and workbooks embrace subjectivity, interpretation, and uncertainty,

instead of being an instrumental tool which seeks objectivity, and produces a set of user
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requirements: "cultural probes are not simply ‘another technique’ for getting data but rather
frame an alternative account of knowledge production in HCI design" [15, p.1078].

So, the methodology grounded in cultural probe might help to bypass issues | have encountered
in the previous study (see section 4.4.4). Adopting a more critical interpretive frame will resist
the analysis to result in a list of system requirements and elicit design inspiration. Here, there
is much in common with ethnography and what Dourish discusses in "Implication for Design"
article [29]. One point is the recognition of the researcher as an interpreter instead of an
objective observer. Data is "generated through an encounter between that setting and the
ethnographer" or researcher, and "shaped by ones’ subject position" [29]. Thus, in HCI practice
the common conceptualisation of a rational and objective set of implications for design as the
main final goal in research is disputed and limited.

Workbooks were introduced to present a collection of provocative design proposals, aiming
to create a space where participants can engage with and expand upon initial ideas and
reflections [40]. As they are presented in the literature, workbook proposals are largely visual,
made of sketches with brief texts. This has benefits and costs. For example, visual materials can
help to bypass some barriers to creative thinking (e.g., language) [39]. However, at the same
time, they are inaccessible to visually impaired people. Research work shows that they have
been used with different sighted user groups so far [13, 28, 51], and not applied to collaborative
work in sighted gquiding involving Al. Indeed, little work has explored the use of workbooks
to investigate Al technology design [91]. Alongside this, recent work shows the difficulty of
employing traditional methods when designing Al technology for and with people with special
needs. For instance, Begel et al. [7] reflect on the challenges around using a Wizard of Oz design
process to incorporate an Al prototype for supporting an autistic population. My previous study
also led to negative feedback, highlighting the difficulty of involving people in the design process
and adopting traditional tools such as storytelling and rapid prototype to think about possible
Al assistive technology future alternatives (see Section 4.4.4). This raises an urgent call to
rethink the design process and develop new methods which take into account Al, its complexity,
and uncertainty. In the following, | seek to appropriate and build on design workbooks as a
method in order to provoke questions surrounding the role of Al and in particular the Al's role
in assistive technologies.

Another influence on the work | present has been cultural probes. Introduced by Gaver and
colleagues for the first time in 1999 [38], probes are often made up of tangible objects, physical

packets containing open-ended tools and tasks to support early participant engagement with
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the design process. Over time, they have been transformed to accommodate different settings
and purposes in HCI research (e.g., cultural, technological, etc.). Compared to workbooks, probes
have the potential to be more accessible to a wider population, therefore a combination of these
exploratory methods may help sighted guiding companions to think about what Al might offer

in their partnership.

5.2.2 Design Process: The Workbook Components

The workbook! | developed was presented to companions through an accessible website.
Figure 5.1 shows the starting page. The workbook was comprised of 2 sections, each including
4 activities. The first section is called "Strengthening connections’, and the second "The role
technology might play". The first section proposed activities to explore the physical connection
and relationship as sighted guiding companions. The second section explored some basic
ingredients of Al technology to begin thinking about the possible roles Al could play to enhance

people’s partnerships.

Co-design Workshop Home Workbook Contactme

Workbook

This warkbook is comprised of 2 sections, each including 4 activities. Some of these activities will involve materials sent to you at horme.,

Strengthening connections The role technology might play

View strengthening connections section View the role technology might play sectic

Figure 5.1: Workbook sections page.

| approached the design of the workbook building on several components. In the following,

| describe how these components shaped the workbook, and then | illustrate in detail each

1 Workbook website: https://violetta010607.github.io/workshop/index.html
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activity in section 5.2.3. Figure 5.2 depicts a visual representation of workbook components. The

first component | considered is the activity ordering. Indeed, the workbook was created following

a narrative which puts the emphasis on pairs’ partnerships first ("Strengthening connections’

section) and gradually introduces Al technology proposals in sighted guiding situations to invite

"

reflection and creative thinking ("The role technology might play" section). To mark the start

and the end of the workbook | specifically designed the first and last activity respectively. The

former is an ice-breaking activity (see "Activity 1: the sighted guiding technique" for more details

in sub-section 5.2.3.1), the latter is a summary activity (see "Activity 4: better together than

apart" in sub-section 5.2.3.2). The second component | designed is sequential activities, which |

considered in the "A sound presence" activity and the "A further sound exploration" activity from

the first section. By sequential activities | mean, activities which are related to one another.

Specifically, | used "A sound presence" to introduce some technological elements, and then the

following activity to extend these elements to various scenarios.

Workbook components

Non-sequential activities can be considered as standalone or independent activities instead.

Section 1: strengthening connetions Section2: The role technology might play
Activty 1: Activity 1: Experimental, and
L2 A2 ST Independent | collaborative task: use
iding techni - i i ble ta '
phrlilis st Ice-breaking activity weara = activity of an web app and
tangible materials
Activity 2: . Activity 2:
The Ramble tag Prﬁ"mbo tive, . How would you Reflective task: use of
» Independent S:e (a)f t;:ti';: task: » | teachamachine | yphdependent | situated experience to
g'. activity materials 9 % Itgnl:f';"ge“?w body activity explore body language
-E DIY activity a, recognition technology
2 3
Activity 3: . Activity 3: Reflective task: use of
g. A sound presence Sequential :;?eﬁ:::;l and g. Silence i?caaltlm Independent situated experience to
sviti 2 communication
@ activities | llaborative task: | © activity :?I(grli';e at:g r;le of
use of digital materials fience and |
' recognition
n
Activity 4: W . Activity 4:
A further sound gﬁ:::‘:;:‘ taar;ﬁ Better together
exploration T : than apart i
use of digital materials Summary activity
in context
Figure 5.2: Workbook components.

Indeed, they differ in activity type and/or content, and potentially they could be completed in

any order. Each activity within the workbook is composed of an introduction (or preamble) to

set the context of exploration, a short task where pairs are asked to work together or complete

proposals and some exit questions to deeply reflect on the task itself and open the discussion.
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What each activity differs from is the activity type and/or its content. This constitutes the last
component of the workbook. | created provocative, collaborative, experimental, and reflective
tasks, which make use of tangible and digital tools, and artefacts. Provocative tasks include
for instance disrupting companions’ usual way of walking together (e.g., "A sound presence"
activity). Collaborative tasks encourage participants to work together for completing a task
(e.g., DIY activity in the "The Ramble tag" activity). An example of experimental task instead
is the "Sensing a wearable tag" activity from the second section, where participants explore a
simple technology prototype. Finally, reflective tasks build on the introduction of real-world
experiences and current Al features to discuss the role of some future Al assistive technology in
context.

The workbook components set the ground for the data analysis, and the presentation of the

findings (see sections 5.2.6, and 5.3). | will now give further details on the workbook activities.

5.2.3 The Workbook

5.2.3.1  Section 1: Strengthening connections

The first section, "Strengthening connections’, explores the physical connection and relationship

the pair have as sighted guiding companions. It includes the following 4 activities.

ACTIVITY 1: THE SIGHTED GUIDING TECHNIQUE. This activity represents an ice-breaking
task. After presenting a quote from a YouTube video on the sighted guiding technique, for getting
to know better companions, | ask pairs to reflect on their connections, and small pleasures in

sighted quiding, both as a guide and as a person being guided (see Fig. 5.3).

ACTIVITY 2: THE RAMBLE TAG. Inspired by the Ramble Tag [135], | sent to participants a
homemade armband, designed to be worn on a guide’s upper arm (see Fig. 5.4). | ask participants
to take a walk using the provided armband. | then propose a DIY activity where using materials
they received at home (e.g., post-it, straps, foam balls, fabrics, blue tack, and pens), the pair had
to work together to create a personalised low-tech version of the Ramble Tag. The activity was
guided by the following question: what would you add or how would you enhance the Ramble

Tag to strengthen your connection?
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Co-design Workshop Home Workbook Contact me

Strengthening connections

Activity 1
The sight guiding technique

On YouTube the Sighted Guide Technioue video says: “Sighted guide technique allows both people on the sighted guide team to feel
comfortable, safe, and actively walking together”

| have met several pairs during my research who talk about the connections and friendships they have built. They explain that sighted guiding
has given them the opportunity to walk together, share experiences and develop a sense of one another.

Reflect on your connection

Together can you reflect on your connection? What are the small pleasures in sighted guiding. both as a guide and as a person being guided?

{ Back | [ Mext

Figure 5.3: The sighted guiding technique activity page.

(a) The Ramble tag armband. (b) Research materials.

Figure 5.4: The Ramble tag activity.

ACTIVITY 3: A SOUND PRESENCE. This activity was designed to provoke reflections on what
and how audible feedback might strengthen companions’ connection while walking together. |
propose a probing challenge where the pair had to take a short walk using their usual sighted
guiding configuration while an accompanying sound was played back. The sound was presented

through the workbook’s activity page, and as described and shown in Figure 5.5, the pair
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attached their phone to the provided armband the guide was wearing. The sound was played

back through their smartphone repeatedly until they stopped it.

Co-design Workshop Home Workbook Contact me

Activity 3

A sound presence

What if the Ramble Tag could also produce a sound while you walked together?

Probe challenge

| would like you to try the fallowing to experiment with this idea, For this activity, use the armband | have sent you in the envelope marked with
acircle along with the smartphone you are using to view this page.

Setup the armband and your phone:

1. Put the band on the top of guide's upper arm. The arm you usually use to guide your companion.
2. Place your phone on the guide's arm and over the armband, so that it's about halfway up the band. Ensure the phone speaker is facing towards the
halfway up,
3. Roll up the bottom of the armband aver the phone, so that it holds the phone snuggly.
Mow take a short walk outside using your usual sighted guide formation. Before taking off, press the media play button on this page (it should
play a rhythmic sound). The sound will be played back repeatedly until you stop it. Once you have a good sense of walking together, with the
accomparnying sound, end the walk at any time.

What and how has the audio feedback strengthened your connection while walkng?

(a) A sound presence activity page.

(b) The activity set up.

Figure 5.5: A sound presence activity.

ACTIVITY 4: A FURTHER SOUND EXPLORATION. As a continuation of the previous activity,
here | propose three different sounds. Based on their preference the pair has to choose one and
work together to complete the task. Using the same armband of activity 3 and playing back
the rhythmic sound, the pair takes short walks moving from close proximity to far away and

vice-versa.
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5.2.3.2 Section 2: The role Al might play

"The role technology might play" section is comprised of 4 activities. They are aiming to explore
some basic ingredients of Al technology to begin thinking about the possible roles Al could

play to enhance people’s partnerships.

ACTIVITY 1: SENSING A WEARABLE TAG. Using two small and slightly different JavaScript
applications | ask participants to explore left-to-right movements, and distance. The 2 ap-
plications recognise a wearable tag through the use of the smartphone’s front camera. The
tag is based on geometric shapes and is similar to the one | used in the previous study (see
Section 4.4). | made it wearable using a plastic card holder and a strap, | also provide a tactile
tag version to be sensed through touch (see Figure 5.6). The companions have to face each
other, one person wearing the tag on their arm and the other person holding the smartphone.

The companions have to work together to centre the tag on the smartphone’s screen.

Figure 5.6: The wearable tag and the tactile version.

In exploration left-to-right movement, when the tag is detected the phone plays a sound. The
audible feedback has a soft sound when in the middle of the screen and changes in rate (or
pitch) when the tag moves to the left or right of the camera’s field of view. As previously, in
exploring distance instead, the pair detects the tag using the smartphone’s front camera. When
the tag is detected the phone plays back a sound. This time the audible feedback represents
the tag’s distance from the phone. The sound changes in volume. It gets louder as the taq is

moved closer to the camera.

ACTIVITY 2: HOW WOULD YOU TEACH A MACHINE TO LEARN YOUR BODY LANGUAGE? Through

a think-aloud activity, | ask companions to label actions related to sighted guiding for new
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Co-design Workshop

in rate (or pitch) when the tag moves to the left or right of the camera's
field of view. You should try out different movements together to get
sense of how the system works. For example, the person wearing the tag
(Person B) should move, then Person A might try moving the camera.
Think about how you relate to one another and consider whether
anything adds to sense you have of one another.

Troubles? Contact me

Figure 5.7: The application detects the wearable tag.

assistive technology. The new technology recognises body movements in sighted quiding, and
companions have to reflect on which kinds of actions or body movements they would want to

teach and how the recognition of these body movements would help them to work together.

ACTIVITY 3: SILENCE IS ALSO COMMUNICATION, | propose an activity to reflect on the role
of silence, how silence supports their connection, and in which way. The pairs are invited to
discuss and expand their shared experience on how a new assistive technology which detects

moments of silence, could potentially support them.
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ACTIVITY 4: BETTER TOGETHER THAN APART. | ask companions to think about contexts,
situations, or actions during sighted guiding where they have combined their skills to achieve
something together. Participants are invited to share something new or to recall some previous
situations. This activity has been designed as an exit activity to help pairs synthesise what
they have discussed. Starting from situations companions shared, | ask them to complete the

following statements. "If an assistive technology could ... This could enable us to ..."

5.2.4 Study Procedure and COVID-19 impact

| think it is important to briefly present the COVID-19 impact on conducting this final study.
Specifically, the pandemic affected participant recruitment and data collection. As a result,
| had to change the study procedure in course of action. Originally, in line with COVID-19
government restrictions in place at the start of the project, the study had been planned to be
conducted in a hybrid format. The original plan was to ask the participant pairs their preference
on whether they wanted to take part in an in-person or remote workshop. | had chosen this

format for several reasons:

1. The hybrid format would have helped me to be flexible to sudden COVID-19 restrictions

and changes.

2. Even though in-person meetings would have been allowed, participants may not feel

comfortable traveling and/or meeting other people.

3. | believe that in-person workshops provide a more comfortable space and a more active
engagement, so if people were willing to meet, | would have given priority to in-person

activities.

4. Further, data collection using different approaches could have been of interest for further
analysis, for instance, to compare research methods and understand how the format plays

a role in the research questions | want to address.

In the end, due to the pandemic, and heightened by the difficulties in recruitment (see
Section 5.2.5 for more details), | had to develop and accommodate my study method to be both

fully remote and accessible. As we have seen in the previous study, accessibility and remote

format—together—can be really challenging when working with people with visual impairments.

These challenges can also be intensified when digital Al artefacts and tangible materials are

introduced in the process. To minimise these issues, | decided to present the workbook to
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participant pairs using an accessible website, and complete activities in a 2-hour Zoom meeting

with a pair at a time. During the synchronous meeting, we had two main sessions with a break:
- Introduction to each other, and workshop aim (5 minutes)

- Workbook activities, section 1 — "Strengthening connections" (45 minutes)

Break (10 minutes)

Workbook activities, section 2 — "The role technology might play" (45 minutes)

Exit interview: questions around the adopted approach for this research to understand

how accessible the method was, and what can be improved in future studies - (15 minutes)

| created a mixed collection of activities and proposals, comprised of both digital and tangible
materials. | carefully made digital materials accessible through screen readers. Instead, other
materials were comprised of tangible objects which could be perceived through touch and
hands-on activities. For each activity, | asked participants to interact with all material and

complete tasks. Activities are summarised in Section 5.2.1

5.2.5 The Sighted Guiding Companions

As in the previous studies, | recruited pairs of participants composed of a person with visual
impairment and a sighted guide with an established relationship through guiding for at least 3
months. Since | was still interested in investigating their relationship with each other and the
multiple facets in terms of harmony, care, and mutual understanding, the target population did
not change.

Firstly, | approached past participants from the first and second studies seeking their interest
in continuing the research journey, but | was unsuccessful. The workshop was then advertised
online through several Facebook groups, on Twitter, and by contacting several organisations in
London and UK. Overall, | had no or few responses which did not meet the criteria of the study
(see Appendix C.3 for a full detailed list of inclusion and exclusion criteria). Finally, participants
were recruited via emails to existing contacts, and through the help of a volunteer specialist and
sight guide trainer at BlindAid charity in London [152]. Even though recruitment was conducted
after COVID-19 restrictions were lifted, it was very difficult to find interested pairs compared to
the previous studies. A participant pair and the volunteer specialist reported that while sighted

people were already coming back to a normal life, the visually impaired were still much isolated
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in their homes, highlighting the difficulty of regular meetings with their sighted quides and
having daily walks outdoors.

Participant information sheet, informed consent and emails shared with participants were in
an accessible format (see Appendix C.1 for a full list of the Ethics application and documents).
Informed consent was obtained online through Qualtrics system offered by City, University
of London. Approval for this study was granted by the Computer Science Research Ethics

Committee at City, University of London. In appreciation of the participant’s contribution to the

research, | offered a £50 voucher per person. Names used throughout this study are pseudonyms.

| identified similar ethical issues to the first and second studies, associated with conducting this

research. Specifically, | considered (i) people’s vulnerability and (ii) the confidentiality of data.

(i) I recruited people who are independent and capable in their life. For this study, | excluded
participants with mobility problems to reduce risk and exclude participants with any

cognitive impairment who were not able to give informed consent.

(ii) All data is kept confidential and secure. Digital data was transcribed, anonymized, encrypted
and stored in a folder protected by a password on an external hard drive and is managed
by the main researcher. Tangible materials are kept in a locked cabinet at City University

of London.

Four participant pairs took part in the study. Two pairs were family members and the other
two had a long friendship relationship. Table 5.1 reports some demographic details about the
age of participants, how long pairs have known each other, the actual vision of visually impaired
participants, and their sighted guiding technique. All pairs had a very established relationship

and different ways to perform the sighted guide technique. For instance, Vincent and Harold

are the only pair where the guide holds the visually impaired shoulder, instead of the opposite.

The variety of holding helped to investigate the different creative ways people communicate

during navigation which are also an expression of intimacy and care.

5.2.6 Data Collection and Analysis

Data collection changed during the study. The initial plan was to hand the online workbook
to participant pairs for a period of a week. During this week pairs would have been asked to
use a smartphone to navigate the website and complete all activities. Each activity within the

original workbook had a digital way to collect data, for instance through audio recordings,
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Pair INFO ABOUT THEIR SigHT GuiDING
Ace RELATIONSHIP
*Person with VI VISION TECHNIQUE
Vi  and Harold 34_ 47 10 yr - Family 10% of sight Harold holds
theent- and Haro ) members colorblind Vincent's shoulder
No visi hn holds Nick’
John* and Nick 56 - 52 3 yr - Close friends o viston John holds Nick's
since birth shoulder
15 yr - Family No vision Henry holds Mary’s
Henry * and Mary 77 - 36 . ]
members since birth arm
Aniridi Emily holds Lisa"
Emily* and Lisa 69-73 10 yr - Close friends ‘nm le_i ity holds Hsas
since birth elbow

Table 5.1: Study 3: Demographic Information.

taking pictures, and filling in forms. Figure 5.8 reports an example from the initial workbook
about how the audio collection data would have been presented to participants.

After a conversation with a sighted guide trainer, | came to realise that most of the visually
impaired community was still isolated in their homes, and therefore asking to meet their sighted
guide in person for a long period was not trivial for them. This may be one of the reasons why
the recruitment was not straightforward. Due to the lack of participants, | changed the data
collection. In the end, data were collected over a 2-hour Zoom workshop with a pair at a time. |
asked participants to complete all workbook activities with me in the scheduled time, reducing
their face-to-face meetings from a week to a couple of hours. | audio-recorded their conversation,
instead of using the different tools provided by the original workbook. During the workshop, pairs
navigated the website using their smartphone, completing the proposed activities. | made the
website accessible through screen readers. Two visually impaired volunteers (a past participant
and a video blogger) tested the website in advance using their smartphones and provided useful
feedback on how screen readers read out page elements (e.g., text, and buttons), and what the
reading order was. This helped me to improve the final accessibility of the workbook.

Previous work in HCI (e.g., [28, 118, 126, 136]) recognises probes methodology and builds
forms of analysis which embrace subjectivity and interpretation to tell inspirational stories
about participants’ responses which might inform the design in the future. Instead of using
probes as a method technique to collect data for more analytical analysis, | decided to take a

similar collaborative and interpretative analysis approach. Specifically, | followed these steps:
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Co-design Workshop Home Workbook Contact me

Strengthening connections

Activity 1
The sight guiding technique

On YouTube the 5 d ue video says: “Sighted guide technigue allows both peaple on the sighted guide team to feel
comffortable, safe, and actively walking together”

| have met several pairs during my research who talk about the connections and friendships they have built. They explain that sighted guiding
has given them the opportunity to walk together, share experiences and develop a sense of one another,

Reflect on your connection

Together can you reflect on your connection? What are the small pleasures in sighted guiding, both as a guide and as a person being guided?
Audio record your answer and send your recording.

Press the Record button to start recording and the same button to stop it.

Click on Download button to download your recording to the download folder and listen back toit.

(a) Activity 1 and audio recording.

Co-design Workshop Home Workbook Contact me

If you are happy with your answer, use the Send your recording form to upload the audio file and send it to me.

Send your recording

Your names

Upload your audio recording

ChooseFile  nofile selected

Back | | Mext |
v S

(b) "Send your recording" form.

Figure 5.8: Activity 1 and data collection.

1 - VIDEO TRIMMING AND TRANSCRIPTION. After each workshop with participant pairs,

| trimmed the video recording into several clips. Each clip represents an activity in the workshop.

After that, | created a new document for each pair where | transcribed all clips in full.
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STEP 2 - IDENTIFICATION OF EXAMPLES. | started working on my own, looking openly at
participants’ responses and reflecting on their conversations. As Figure 5.9 depicts, at this
stage, | highlighted part of the data conversations | found interesting in yellow. As a follow-up,
| discussed what captured my attention with one of my supervisors to discuss whether the
selected examples represented meaningful reflections and actions which showed the creative

thinking around pairs’ partnership and the role Al assistive technology might have.

VIP: now, here | am having my fingers just very lightly on L's elbow, now walk forward
SG: we are going forward

MIP: it’s something more about the contact, | am closer and | don't think | am ... you
SG: | feel a lot happier. The ramble tag was horrible

VIP: oh yes yes

SG: | didn’t have any way of saving you on the tripping, you were too far away from me with the Ramble
tag|

VIP: it’s a bit like when | trained my guide dog with my sighted guide. When | was doing the training, |
tended to be too far away from the dog and my trainer helped me to right up near the dog because the
closer you are the more you can read from each other, whereas with the ramble tag not so much. DO
you want to put it on again L?

SG: | am doing the hdaptatibn|you wanted, a lot shorter. | am putting a safety pin
B: oh that’s great, thank you

VIP: so it's tighter because it is not flapping around, but if you can help me again
VIP: they are very expensive items to purchase, they are available online, over £20

SG: the point is, if | put it on the top of my arm, like this, then E has to lift her arm, whereas if my arm is
normal she can just reach my elbow, she doesn’t have to reach up to me

VIP: ok let’s move back here again

SG: | still feel | am dragging her, I'll Hrag h{ou all over the shop. Alright | hope you haven’t got a financial
interest in this

Figure 5.9: Analysis step 2 - Identification of Examples.

STEP 3 - IDENTIFICATION OF DOMINANT THEMES. Since activities were designed and built
on several workbook components (see Section 5.2.1), | came back to the examples | selected. |
looked for meaningful examples of how and to what extent these components helped participants
to engage and participate in reflections, adapt and generate new ideas. | focused on 3 different

themes (i.e., examples related to interdependence, creative thinking, and method) shown in
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Figure 5.10 (a). Figure 5.10 (b) illustrates an example of a "creative thinking" theme from the

data.
PO4: EI-VI, L-SG
Sighted guiding set up: E holds L’s elbow. They are close friends. Long guiding relationship, +20 years.
Interdependence
Creative thinking
Methods
(a) Themes.
VIP-5G: we are back
VIP: it didn’t make any difference and so ever for me, it was just a noise that came with us. It is an
intermit sound, It doesn’t add to the experience
SG: well we talked over it, because we are always talking, or when there is a pause | suppose it keeps me
on task a bit, like this is why | am doing this
[reflection on what the sound does for them]
VIP: yeah yeah
VIP: | suppose if it may do L synching for her it may leave you “oh god it is better to break away from
her” because | got this noise attach, what do you think or not?
VIP: If you saw Eva ditching off to the water would you say “oh E | am going” and just run off with it
SG: mmmb...| am just thinking that we are not just .... mmm
VIP: would you like to try it again?
SG: ok, off we go
[few minutes later]
VIP: mmm | suppose having done it a second time, the noise didn’t do anything for me, but when it stop
| went “oh the noise is gone, oh good, we are back again”..so maybe yes, over time, the fact that when
it stops, because it is an intermit noise | actually second time/run | was thinking “oh the noise is gone”,
so| was already through a repetition and practice beginning to get something more from it, from the
experience |
(b) Example of theme assignment.
Figure 5.10: Analysis step 3 - identification of Dominant Themes.
STEP 4 - DISCUSSION. Important reflections, adaptations, and ideas were then presented

and discussed in weekly meetings with one of my supervisors. We discussed this through video
call meetings, but also asynchronously using shared transcripts of the data. Figure 5.11 shows
an excerpt from the data at this stage.

| iterated steps 3 and 4 several times to develop and refine dominant themes and check the
consistency of the data interpretation. Because of the components underpinning the workbook,

output data from the workshop was sometimes ambiguous, incomplete, and biased. Regular
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VIP: it was through that person | think that person has been at mobility or rehabilitiation with the guide @mention or reply
dogs for the blind and really he was a guide dog trainer, and | think he felt he wanted to get out of it and

maybe find his own development and so the notion about Ramble tag was introduced but for me

because we have got the tag here [holding the armband handle] | have no contact now all that | have is .

a hook if | pull it out | brake it and there's nothing that L can do that she likes. Shall we stand up and give a Taylor, Alex

you | So is this about the
awareness of touch and what

[reflection]: example of reflection on the connection they have the Ramble tag can't offer
because of the lack of touch?

VIP: 50 L if we go back...her 1W0M1Y21 1:34 PM

5G: and we walk towards the screen?

VIP yes ? Taylor, Alex

| think this shows a sign of
reflection on the participant's
part.

10/11/21 1:35 PM

VIP: 50 here [handle] is very loose, so Lyou go
[the pair is walking]

5G: but | am dragging you along

VIP: that wasn't too bad now. 5o | know where L is going, this is a bit locse [the handle's armband], | .
prefer a little tighter, but now off you go

Vincenzi, Beatrice

5!
5G: yeah that's what we have to do for the exercise is adapt this ":" 1:43 PM
VIP: yeah alright
VIP: no that's ok, but now if we take it off and let’s walk back because | would like to be able todo a SMantion or reply
comparison
B ive work]: self-initiative. activity starting point to try out something slightly different together

[participants had the Initiative here). This is something we also see in P03. Sound presence activity

Figure 5.11: Analysis step 4 - Discussion.

meetings with one of my supervisors helped me to embrace these qualities and subjectivity in

the research process.

5.3 FINDINGS

In this section, running through the workbook activities, | present illustrative examples of how
the workbook—as a method—provided pairs with components to (i) think openly and creatively
about future assistive technology and in some cases, the role of Al, and (ii) actively participate
and engage in the workshop. Although tasks and proposals worked differently for each pair,
participants engaged well in the activities and showed they were able to reflect on and propose
adaptations to potential future Al systems.

In presenting the findings, | will use the Sighted Guide (SG) acronym to indicate the sighted

companion, and VIP to replace Visually Impaired Person.

5.3.1  Creatively thinking about AT and the role of Al

5.3.1.1  Examining the role of activity type and its content in creative thinking

This sub-section examines how different activity types helped participants to reflect on their
partnerships and the role of assistive technology, and also generated some initial ideas for Al's

role in future systems. Specifically, | show (i) how provocative tasks and tangible speculation
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helped participants to make comparisons, and in turn, revealed more about their interdependence
and possibilities for ATs; (ii) how experimental tasks involving digital materials (e.g., sound
feedback) did not always offer easy design prompts to interpret or extend the design space;
and (iii) how co-speculation helped to move beyond technological and practical features and

maintained an openness to thinking about design.

PROVOCATIVE TASKS. Some activities were designed to be provocative. For example, the
"Ramble tag" and "A sound presence" activities invited participants to speculate on interventions in
sighted guiding meant to disrupt established ways of pairs working together (section 5.2.1). In the
"Ramble tag" activity, a tangible object (an armband with a handle, see Fig. 5.4) was introduced
to replace the physical connection people usually have. In the "A sound presence" activity,
novel sounds were introduced to accompany companions walking together. This disruption of
usual practice was intended to help pairs reflect, to reveal more about their connections and
interdependencies, and in turn to consider the ways in which they might further complement
one another. For instance, after the "Ramble tag" activity, Nick (SG) described what the physical
connection did for his companion, and how it supported his abilities.
"What's nice in sighted guiding with the elbow | become like radar, it is complicated, it is quite subtle.
Which means that the sight impaired person is dignified in their movements."
As a mediating object, the Ramble Tag also helped participants make comparisons between

their familiar and established interactions.

Henry (VIP): 'l felt a little bit insecure because when | am holding there [guide’s arm] | feel more safe
and secure. While | was holding it [the armband’s handle], it was a bit lose."

Emily (VIP): "It's something more about the contact...the closer you are the more you can read from
each other, whereas with the RambleTag not so much.”

The comparison drawn out here reveals the importance of feeling secure and also of physical
closeness or proximity to each other. Emily's words suggest the two-way interactions that are
important in this proximity. Crucially this points to a question of control.

In another case, Harold (SG) described how the Ramble Tag invites an unintended "grabbing"
of his partner leading him to reflect: "They [guides] don’t have 100% control of the other person”
Here, then, we see how control is recognised and negotiated by both parties. For Harold, the
activity from the workbook creates the space for him to make a comparison and to reveal how
the physical arrangement between him and his partner distributes agency. What we see, in

short, is that the use of activities involving provocations and tangible speculation with physical
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objects and interaction provided participants with the resources to draw out comparisons and

highlight both what works in current practices and where interventions might offer benefits.

EXPERIMENTAL TASKS. Activities 3 and 4 from the first section ("A sound presence", and
"A further sound exploration"), and activity 1 from the second section ("Sensing a wearable
tag") were experimental tasks. For instance, in "A further sound exploration®, | let participants
experiment with how sound might offer a layer of communication for pairs. Aside from using
the smartphone to play back sounds, the technology itself was not well defined in the activity.
This was intended to give pairs the space to explore and imagine. However, some participants
tended to discuss practical design or technical features. For instance, Vincent (VIP) and Harold
(SG) became preoccupied with the ways audible feedback would be produced and spent little
time considering how sound could be used to complement their interactions. Harold pointed
out that continuous audible feedback can be annoying and might distract the blind companion
from the environmental sounds surrounding them. For them, a continuous sound was thought to
be a source of interference; that is it would intrude on a blind person’s abilities to listen to
and recognise their surroundings, and also be audible to others. This way of approaching a
scenario has similarities to the results from study 2 part B (4.4.4), where participants struggled
to think beyond the practicalities of future technologies.

Results such as this illustrate the difficulty people can have imagining new Al technology, and
this confirms findings reported elsewhere (i.e., in Morrison et al. [88] work). As with technological
and design futures being necessarily ambiguous and incomplete, the experimental activities
with sighted-guiding pairs showed how prompts for future designs can be difficult to interpret
and respond to. This has important implications for future design methods that will be discussed
in section 5.4.

The "Sensing a wearable tag" experiment yielded more promising results. In this case, some
pairs were open about their thinking on how sound feedback might support them. The fol-
lowing examples illustrate that providing information about a guide’s location, and relative
distance/orientation can serve to strengthen and maintain a companion’s connection in chal-
lenging situations.

While experimenting with tag recognition using the phone’s camera and the wearable tag (in
the "Sensing a wearable taq" activity), Nick (SG) described sound giving information about his

location in relation to his companion, John (VIP). As he phrases it:
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T..] the sound does work if you [John] want to know where | am [...] | am trying to imagine how it would
be in the field while walking outside. It will tell John | am near to him and then further away".
As we can see, Nick was able to consider the possibility of receiving information about the
relative distance between him and John in a real-world situation without dwelling on practical
technical features.
Similarly, both John and Nick and Emily and Lisa highlighted the importance of being aware
that the quide has left their side. For instance, John (VIP) and Lisa (SG) explained:

John: ‘yes, maybe in the future that would be a bit useful, you know, because sometimes | am not aware
of where Nick (SG) is, | am not sure where he is, because he goes off and | don't know if he is on my
left, or right, or in front of me, you know"

Lisa: "for me it was nice because it kept the connection and | know she went over to my wardrobe and
she’s trying one of my clothes”

This reinforces the idea that Al technology should not be designed to mimic or replace the
guide’s agency, but in this case to maintain continuity, a connection between people when they
disengage, and they are not physically in contact. Furthermore, Emily extended her imagination
towards ideas of how this might enhance her capabilities. She explained:

"For me the plunk, | could tell Lisa’s gone far away, she went into the garden, so if | —Hey Lisa | need
something—! would have known where to shout".

In sum, the experimentation with the use of phones, tags and sound in the "Sensing a wearable
tag" activity allowed participants to explore new possibilities for their interactions. In Emily’s
case, it was to consider how a richer sense of distance from those around her might enable new

orientations towards interaction to happen, such as how to call for attention.

COLLABORATIVE TASKS. As | will describe later in the findings (see section 5.3.2), collab-
orative tasks played a relevant role in how pairs participated in the workshop. Additionally,
collaborative tasks also offered a space where pairs were able to reflect and think openly about
interaction. What seemed crucial was the grounding of ideas in experience (see the end of
section 5.3.2) and, in addition, the role | played as a facilitator in echoing and amplifying their
creative thinking. Indeed, through a back and forth, | actively co-speculated with participants
on ideas as they progressed through their workbooks. In this way, my involvement helped to
maintain the openness to possibilities. For instance, in the "A further sound exploration" activity
| illustrated above, where Vincent (VIP) and Harold (SG) had difficulties in moving beyond their

practical concerns, | intervened in their conversation:
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"so, let's suppose that we have a new wearable device instead of the camera. This wearable device
vibrates based on your relative distance, do you think it can give you a greater sense of the person you
are with?"
In response to my suggestion, Harold first emphasised again their concerns about using a
camera in a public space, but then adapted my original proposal:

"If | have a Bluetooth, or wearable [touching and holding the wrist], or watch or something |[..] so with
that Bluetooth we can tell a lot of things, like distance, how far | am, or | am going next to him very
slowly or | am going far to him, so something like that. But the camera... mmmh... How do you call that,

is a bit limiting, because he [Vincent (VIP)] can still talk with the watch, you know, he can easily shout

or call my name, or ask for help."

This example shows that my intervention helped Harold to think beyond the practical
difficulties he raised previously. | introduced a different technology in general terms—a new
wearable device instead of the camera—and changed the output modality from audible feedback
to vibration. What we can see from Harold’s response is that thanks to my suggestion, he firstly
adapted my original proposal, and then developed his imagination, considering the role the
technology might play in the pair’s interactions. More specifically, Harold adapted the generic
wearable device to be a watch with a Bluetooth sensor built-in to gather input data. As a result
relative distance and orientation between companions are identified as salient information
for future technology. For instance, distance and orientation information might be augmented
with a sense of walking speed—'next to him very slowly". Removing the phone’s camera and
the audible feedback from the proposal also helped Harold to imagine what the watch might
enable in their partnership. As we have seen in Emily's case described above, even Harold
imagined that a richer sense of distance and orientation might afford a call for attention from

the companion.

5.3.1.2  Examining how ordering and sequence across activities worked

In this sub-section, | highlight the role the ordering and sequence of activities played in the
workbook. What | will show is how (i) the sequence of activities enabled a creative attitude on
the part of participants so that pairs began to independently build on ideas without the need
for explicit prompts; (ii) the ordering of activities helped participants to reveal new insights
into interdependence (extending my research on sighted guiding navigation in study 1); and

(iit) stand-alone or independent activities created the opportunity to make new associations
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which were not prescribed by the workbook itself, thus promoting a space for new AI-AT ideas

to emerge.

SEQUENTIAL ACTIVITIES. As a reminder, by sequential activities | refer to the way tasks
and prompts within activities were intentionally designed to build up a perspective on a design
proposal or intervention. This would mean first introducing pairs to a technical concept and
then giving them a familiar scenario to think about it. As noted earlier in Method section 5.2.1,
"A sound presence" (activity 3) and "A further sound exploration" (activity 4) in the first session
are examples. "A sound presence" was designed to reflect on the use of an accompanying sound
while companions walk together, and "A further sound exploration" activity extended this idea,
providing a scenario where people physically disengage and move from being in close proximity
to being distant. The results show that this sequential activity helped participants reflect and
think about design possibilities.

For instance, Henry (VIP) and Mary (SG) changed their views in progressing from activity 3
to activity 4. Initially, they were sceptical about an accompanying sound during their walk.

H: I am not sure what the sound was there for.
M: | think, it was not really needed, was it? Probably a little bit annoying, when you try to listen out
for it, it's not really adding anything.
However, after activity 4 they reconsidered their perspective and reflected on how sound
feedback might support their connection and in which setting this might be of use.
M: That was much better, isn't it?
H: yeah
M: It makes sense to have a sound if | am not holding on because you were able to follow the sound
quite well.
H: Yeah, it was much better, it was really good.
M: | suppose if we are in a busy place it can be good, if we are on the Tube you want to make sure you
are still holding onto me if you hear the sound | guess you associate it with we are still together. If we

are on a quiet road | suppose it is not really necessary.

H: yeah | agree, | agree.

ACTIVITY ORDERING. Another component | designed is the activity ordering. In the following,
| consider how the order helped (or hindered) reflections on the role of AI-AT. As a reminder,
the activity ordering refers to the overall workbook narrative expressed through the workbook

sections. Specifically, | started with an ice-breaking activity ("the sighted guiding technique"
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activity 1 from the first section) to get to know pairs. | gradually investigated their partnership
and introduced technological proposals in the remaining activities. The workbook ended with a
summary activity ("better together than apart" activity 4 from the second section) which aimed to
combine and capture some Al future ideas from participants that they discussed in the previous
activities.

The first activity worked better than the last one. Specifically, the ice-breaking activity helped
participants to reflect on their interdependencies. For instance, Emily (VIP) described how she
received messages from her companion Lisa (SG), highlighting the importance of multimodal
resources during sighted guiding:

'So, for me, because the technique being used is me holding Lisa’s elbow, | am receiving the messages:
the non-verbal communications, feeling Lisa’s body movements in terms of narrow space. She indicates
as we are going through the position of her arm and my hand in relation to that"

The ice-breaking activity was an opportunity to confirm what | observed constitutes interde-
pendence in study 1 (e.g., see "Go Skinny" segment 1 in section 3.3.1.2).

The last activity instead was more challenging and did not work as expected. Specifically,
| proposed a task to help pairs to summarise some ideas people explored throughout the
workbook. The idea was to help people make connections with what they discussed previously,
and generate some potential Al assistive technology proposals. The activity was intrinsically
challenging, and participants found it difficult to reconnect with what they have discussed
throughout the workshop. Participants were unable to extend their reflections on future Al
assistive technology. However, what seems interesting is that through the last summary, activity
pairs reconnected and expanded their ideas around interdependencies. Indeed, while the first
activity helped pairs to describe interdependencies in the sighted guiding navigation, the last
summary activity promoted a space to extend the problem space. Pairs talked about their daily
collaborative practices which go beyond walking together. Below, | report some examples to
illustrate their thinking.

In the first activity pairs also engaged in reflections about how they complement each other
during navigation. For instance, Harold (SG) described Vincent's abilities, and how his abilities
and skills helped while walking:

"He knows how to come back home. This is where Vincent is very clever. Sometimes he tells me the
way, sometimes | take to wrong way, sometimes instead of taking the Jubilee line | take the District

line, but he tells me—no we should take the Jubilee line first, it's much quicker..."
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We can also see a nice articulation of reciprocity from Emily and Lisa (pair 04). Emily and
Lisa have established a long friendship, and they demonstrated forms of care through both their
descriptions and how they helped each other during the activities. For instance, Lisa, the guide,
said:

"This lady took me to New York and we travelled around New York for 6 days. She's just a wizard on

smartphones which | can’t manage she helped me not to get lost."

Later, Emily (VIP) added:

‘Another time would be just for a walking and if Lisa says—oh this is a lovely sunset—and begins to
describe the sunset, it would be something | would be interested in hearing as opposed to changing the
subject.”

Whereas in the last activity, Lisa (SG), and Emily (VIP) nicely described two different situations
where they worked together in their everyday encounters. First, formatting a document, and
second, filling in an online form.

Lisa-G: "If | go first when Emily has done a degree recently, she needed my sight for some |...] formatting
a document, so | have learned so much about formatting”

Emily-VIP: 'But also | was doing a bibliography and referencing and | wanted to look, | mean visually, |
knew in theory what to do, where to put punctuation, the order in which to put the authors, the title, all
of that, so for me, | am not seeing it visually on the page, so although there is very punctuation, it was

good that L could look at it and how well it looked. So that can be one situation where we worked

together”

Emily-VIP: "like another is just accessing a website where | might not be able to access it and L
might say—I can fill this in, but you wanna put a tick in the box, | don't know how to do a tick in the
box—but then | might be able to tell Lisa if you do this the tick in the box will happen, so in that way,

we are in tune with each other and complementing each other on the task”

These two examples show that sighted guiding is only one of the many situations in which
pairs have to strengthen their relationship. Performing other tasks together helped build
their mutual understanding and intimacy. For instance, Lisa and Emily are aware of each
others’ abilities and skills. Emily is very good with technology, and even though she finds an
inaccessible website, she is able to guide Lisa to complete the task, which is another example
of interdependent work. Doing together establishes a sense of trust, sharing interests, and
confidential information, intensifying their partnership when they walk together, but also their

relationship as friends or family members.
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INDEPENDENT ACTIVITIES. Some activities were designed to be independent. They aimed
to encourage reflection about different aspects of sighted quiding. This was the case in, for
instance, "The sighted guiding technique" and "Silence is also communication" activities. The
former asked pairs to reflect on their connection whereas the latter focused on how silence is
used by pairs and where Al might utilise silence recognition in different contexts. What was
interesting to see was how pairs implicitly developed their Al assistive technology ideas across
these independent activities. It was surprising how each activity opened up their thinking and, in
some cases, how discussion and reflection led to the kinds of proposals and enhancements | was
looking for. This was the case of John (VIP) and Nick (SG). In the "sighted guiding technique"
activity. Nick first described their practice as something enjoyable, where he likes the walking
pace while guiding his companion:

"l found that the world kind of slows down, and | like that, and | like describing the environment, and it

is just a bit different you know, the world is a bit different, | quite like that, and | like the sense of trust

that it is shared and yeah, | am just happy really”

Later, when discussing the role of silence in "Silence is also communication" (from the second

section), Nick connected a walking pace to silence:

"Because | know he had another guide who was walking too fast, like speedy gonzales and it made him

nervous, and he told me—he didn't tell the guy—because people have a different level of confidence"

Here, the use of silence is related to how established and close pairs can be. The level of

confidence determines what the pair is happy to share. Although my intention was to discuss
the role of silence in conversational terms, reflecting on silence and sharing more generally
helped the pair to come back to their past experiences and to remark that walking pace is a
key resource in their partnership.

John-VIP: "Yeah, | feel really comfortable walking with Nick, because he has the right pace and says

what the steps are: step up, step down, someone on the right, or on the left, keeping simple indication"

Nick-G: "So, the sighted guiding training is very useful | think, the way's been designed because it can

be really subtle, unnoticeable to passersby and then there’s a certain rhythm to it. [...| This is because it

is a special relationship, because it takes time, because you want the person to have a nice experience,

and not like the speedy gonzales guy"

In the same activity, Nick built on this idea of walking speed and rhythm in the walk. As a
consequence, he described his idea of an Al assistive technology that can help to strengthen
their connection: "It can record his pace and if | have that app on my phone and if | go too fast

it would bip because | would be out of sync”. Irrespective of the merits of such an idea, what we
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see here is how the workbook as a whole created a space for thinking, not always by intentional
sequential activities or activity ordering but sometimes by allowing participants to express
and build on their own associations. What this points to is the value of intentional ordering
and sequential activities in workbooks, but also ensuring there is the scope for connections
and associations that do not seem too scripted or prescribed. What seems important here is
to provide the components for making these links, for example providing participants with the
ingredients of silence on the one hand and strength of interpersonal relationships on the other

and allowing these to seed new associations.

5.3.2 Participation and engagement

In this sub-section, | will present examples of how some workbook components helped partic-
ipants to engage in the activities. Different pairs found some activities more engaging than
others. Indeed, what was notable was how partnerships influenced participation dynamics.
In the following, | present some workbook components which had an impact on companions’
participation during the workshop. Overall, what pairs found engaging was: (i) tangible and
collaborative work; (ii) experimentation and self-initiative; and (iil) situated experience that

encouraged sharing and closeness with the researcher.

COLLABORATIVE TASKS. Some workbook components—such as collaborative tasks—were
intentionally designed to help participation, but these components did not work in the same way
for all pairs. For instance, "The Ramble Taqg" activity (see section 5.2.1) had pairs collaborate to
complete a pre-defined task (i.e., having a walk wearing the armband), and co-create something
together using tangible materials (i.e., DIY activity: use materials to enhance the armband). After
taking a short walk with the armband, the DIY activity was designed to accommodate non-visual
abilities and make the design space accessible. Accessibility of materials, and so the workbook,
was seen as the basis for participants’ involvement. However, in practice, | found it was not
sufficient to foster participation. What seemed more important was the relationship between
companions. These relationships influenced participant dynamics; for example: how much each
companion was involved in the workshop, in completing tasks, and what pairs found engaging.
As an example, Vincent (VIP) and Harold (SG) did not engage at all with the tangible materials

but Emily (VIP) and Lisa (SG) appeared much more hands-on and exploratory: to them, the
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workshop itself appeared as an expression of interdependent work. Through the negotiation of
their roles and abilities, the pair showed how they work together.

In the following conversation, we can see Lisa (SG), and Emily (VIP) working through the
second part of the Ramble Tag activity. They take a picture and use the online form to send it
to the researcher, adding a description of how the adaptation strengthens their connection.

Lisa-SG: "You do photos because | can’t do photos. So, E will send this to you [the researcher] because
she is good with technology, | can just spend a week to get in the mood"

L: "Describe your creation and how to strengthen your partnership, | can type that in. You do the photo
and | do the typing"

Emily-VIP: "So, we have the visually impaired person taking a photo"

L: "Of course, unless you get it [phone] ready for a selfie"

E: "yeah, | can do that [voiceover instructions], it is ready for the selfie"

[taking a photo]

L: "ok done"

E: 'have you checked if it's fine?"

L: "Yeah, it is a bit awkward because | have a black cardigan, but it is ok"

L: "So, we shortened the strap to have a closer position and the guide needed something to cover the
irritation..."

E: ‘against the skin"

L: "yeah, against the skin"

E: 'so, it needs a protection”

L: "yeah, a better one will be a padded one"

This example shows that expressions of care and intimacy are entwined in the conversation.
Having sight loss does not prevent Emily from completing a visual task, such as taking a
photo. Being 'good at technology’ (as Lisa puts it), she can help out her guide with the task,
demonstrating her own agency, and her ability to be flexible and skilled when changing the
camera set-up. Towards the end of the conversation, we also see how Lisa and Emily seek to
complement each other. Using forms of repair of troubles in talks that were also observed in
study 1 (see section 3.3), Emily repairs the utterance '..] to cover the irritation..", showing how
the task is achieved turn-by-turn coordinated through a mutual exchange of verbal signals.

In sum, the workbook study revealed how participants, such as Lisa and Emily, worked well
together not only because of the workbook (and how | designed it) but how it was set against
the relationships between pairs. The nature of the relationships was integral to both how
the activities were approached and what outcomes were achieved. Although this may not be
entirely surprising, it does seem to be important given the focus of my PhD research, that of

the interdependencies between sighted guide pairs. What is evident here is that the success
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of guiding and also in activities like those in the workbook go well beyond the functional

partnership between people, and is dependent on the quality of the relationship between pairs.

EXPERIMENTAL TASKS. Participants also approached experimental tasks in the workbook
with enthusiasm. What | noticed is that doing an experiment makes space for participants’
self-initiative. For instance, in the "A sound presence" activity Nick (SG) described how he
extended the activity to instigate an experiment with his partner John:

Nick-SG: "l totally tried a couple of things where | would lead John (VIP) just for the sound and he took

off his hand from my shoulder, but he didn't like that experience, so he could walk freely guided by the

sound, but he didn't like that. And the other one was turning without saying anything and obviously the

phone moves ...personally | found it quite irritating... you know, normally when we are out, we talk, or

we don’t talk but we can hear the world around us and it is nice to have no noises actually, | think."

Regardless of the perceived benefits or even irritations, Nick's comments show engagement

through extending the proposals with self~-motivated changes and additions to the tasks. This
kind of self-initiative helped participants investigate thoughts and ideas, and in turn, opened
up the design space to new and emerging ideas. In Nick’s case, then, we can notice that their

initiative in extending the activity helped to reflect on the importance of the physical connection,

and on the inadequacy of sound feedback.

REFLECTIVE TASKS. As a reminder, reflective tasks were built on real-world scenarios and
current Al features to explore how future technology might extend people’s collaboration. While
participants had difficulty discussing the future roles of Al systems using reflective tasks, they
did contribute to participation in some way. Something that appeared to work well in the
presentations of the reflective tasks was situating the activities in real-world examples. The
grounding of the activities in what | had learnt in earlier research and through related studies
provided a way for participants to engage with the ideas. For instance "How would you teach
a machine to learn your body language?" (activity 2 from the second section) might have felt
far-fetched and difficult to comprehend. Indeed, Nick (SG) said as much:

'Oh this seems very far out, it seems like a sci-fiction movie, like Terminator or something, we can create

a liquid man who can travel between walls".

However, | used the preamble to this activity to recount what | had learnt from my research

(presented in Chapter 3): "a sighted guide I've worked with often says—go skinny—and bends
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her arm back to indicate to her blind companion to move behind her, for instance, because the
street ahead has narrowed".

While reading this activity, Nick (SG) reacted with enthusiasm:

Nick-G: "Oh this is what | was, | say this—one sighted guide says go skinny—I was doing that along
the canal, it's kind of command, it is a dignify look out [..]|—go skinny go skinny—and everyone knows
where they are’.

Presenting a situated experience, and similar situations participants experienced in their
lives helped to set a common ground and a better understanding between the researcher and
the participants. As a consequence Nick (SG) and John (VIP) were more involved in the activity
compared with other pairs. The "Body language recognition" activity was a challenging task, and
pairs did not engage in the proposed task. Only Nick (SG) and John (VIP) responded positively,
and started reflecting openly about the use of body recognition technology to complement
information about relative orientation when physical disengagement might happen:

Nick-G: "Because you are using the shoulder you wanna teach that, so whenever you know |..] because
he can say when | am turning without me saying anything so he can feel the shoulder and the socket,
so you can feel that way. So like a 360 degrees tone, so if | tumn right around and you take your hand

off you know | am turning right around because something may happen, it can be anything, some kind

of emergency".

In sum, the grounding of the activities in real-world, situated experiences seemed key to
the role of the workbook and, in particular, to how engaged participants were. An important
component of this was my own role in fine-tuning the presentation of the activities to do
this grounding work. Importantly, then (and as | have noted already), my own presence and
sensitivity to the ways participants’ engaged with the activities and my efforts to establish

common frames of reference played an important role in the workbook as a method.

5.4 DISCUSSION

The study presented in this chapter was focused on developing an accessible and interactive
design method inspired by workbooks and cultural probes and putting this method into practice
in a participatory workshop with pairs of participants (i.e., visually impaired participants and
their guides). Above, | have presented the workbook method and examined specific components
(presented in section 5.2.1) that | considered in the method’s design. | have set this in the context

of reflections on interdependence, future Al assistive technology and participants’ engagement.
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Overall, | found the workbook highlighted the diversity in pairs’ relationships. Findings
show how pairs experimented with concepts, scenarios and technological proposals; regularly
situated their discussions in their lived experiences, and reflected on future AI-AT through
co-speculative acts. Further, results reveal that activity ordering, and both sequential and
independent activities helped participants to build their thinking around interdependence and
future AI-AT, and created a space for new spontaneous associations to emerge. Finally, pairs
also collaborated, responding to the form of the activities as well as employing their own
initiative.

From the findings, several common themes emerged. Specifically, from the examination
of the activity type and its content (section 5.3.1.1) emerges the importance of slowing the
design process, setting a common ground around Al and its possibilities, and implementing
(co)-speculative tools for free exploration. The examination of the ordering and sequence across
activities (section 5.3.1.2) highlights the importance of slowing down the design process, setting
a common ground around Al and its possibilities, and building a degree of ambiguity into
proposals. Finally, participation and engagement (section 5.3.2) echo some of the previous
themes but also underline the need for greater involvement in co-creating proposals with
participants.

In this last section of this Chapter, | discuss in detail these common themes and how they
might be taken into account in future design methods. Specifically, future design methods should

draw further attention to:

(i) Building on situated experiences: a greater involvement from participants for co-creating

scenarios and technology proposals themselves;
(ii) Establishing a common ground: setting a common ground around Al and its possibilities;
(iit) Scaffolding the slow progression of creative thinking: slowing the design process;

(iv) Ambiguity and making connections: intentionally building in a degree of ambiquity into

proposals;

(v) (Co-)speculation for maintaining an open design space: implementing speculative tools for

free exploration as well as promoting co-speculative mechanisms.

The chapter closes with some reflections on my involvement as a researcher in the design

process.
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5.4.1  Considerations for Future Design Methods

Responding to the results of the study | have presented in this chapter, | propose five points that
aim to refine the workbook method described above and might also inform similar participatory

methods targeting future Al assistive technology.

BUILDING ON SITUATED EXPERIENCES. The examination of the workbook method highlights
a more open and collaborative engagement compared to study 2 (see section 4.4.4) and this, in
turn, led to a more thoughtful and extended discussion of future technologies between participant
pairs. Attention to the dynamics of participation and collaboration would thus seem crucial in
improving creative design methods. As | have noted in section 5.3.2, one important aspect of
pairs’ participation in the workshops hinged on the shared reference to situated experiences of
sighted guiding. Particularly important to this were discussions of partnerships and working
together. Designing activities which are more situated in lived experiences can be challenging
as relationships and established practices can vary. The risk here is a failure to capture and
represent a plurality of cases and situations that speak to all participant pairs.

Beyond increasing the number and variety of proposals, it would | believe be worth extending
the participatory qualities of the workbook method presented above. By this, | mean having
a greater involvement from participants in designing the scenarios and technology proposals
themselves. As with the work from Neate et al. [95], who combined personas and participatory
techniques in working with people with aphasia, the aim here would not only be to better
capture the range of possible cases but also to deepen and enrich the representation and
reflection of experiences. What appeared to be salient for the participant pairs in the workbook
method | developed was not just how a scenario or proposal captured actual experiences but
how it triggered a depth of discussion and reflection. Thus, the goal of a greater degree of
participation would be to further foster engagement, collaboration and creative thinking in the

workbook method.

ESTABLISHING A COMMON GROUND. Situated experiences also promoted a common ground
between the participants and the researcher, and so fostered participation in the workbook
activities. For instance, Nick became more engaged when | referred to an experience he had
also encountered (see the end of sub-section 5.3.2). Also, other activities provided a basis for

shared talk, for example in "The sighted guiding technique" activity, thanks to what participants
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described, | had the opportunity to link what they experienced in sighted guiding to what | had
seen constitute interdependence in the previous studies (see sub-section 5.3.1.2).

Also instructive were those occasions where activities did not always provide a basis for
common ground. For instance, in sub-section 5.3.2, Nick—initially—saw ideas for an Al system
(e.g., body movement recognition) to be impossible and too far removed from the real world. This
demonstrates resistance to the imagination. While there is literature that looks at helping people
imagine novel ideas through structured ideation methods [45], Morrison et al. work [88] show
the difficulties people can face when trying to imagine new Al assistive technology addressed
to people with visual impairments. Authors report that people struggle to think beyond familiar
technologies and clichés. | suggest that future design methods should consider these difficulties
and should seek to employ a mixture of new techniques that directly target establishing a
common ground around the possibilities and potential of current and future AI-AT. This would
help people to acknowledge what is possible and establish the basis for reflecting and imagining
future Al systems. For instance, one suggestion might be to include multiple proposals which
incorporate different Al technology features and levels of expertise. Accordingly, scaffolding
mechanisms and situated experience might help to introduce Al basic ingredients and knowledge
to participants (e.g., what Al is, how it is built, and how it is deployed), moving the focus away

from the rapid prototyping technique.

SCAFFOLDING THE SLOW PROGRESSION OF CREATIVE THINKING. Building on the goal of
fostering engagement, collaboration and creative thinking, | believe greater attention should also
be given to the way workbooks and similar creative methods order and organise participatory
materials. Above, | have suggested the combination of the ordering and sequence of activities
provided the ingredients for scaffolding thinking. As noted, where the workbook succeeded
to engage participants in critical and creative thinking, it was often apparent that scenarios,
concepts and technology proposals were developed across a series of activities. Intentionally,
in parts of the workbook, | introduced the basis for an idea through, for example, the basic
ingredients of a technology, and then added additional details and a scenario around this
in successive activities. The "A sound presence" activity and the "A further sound exploration"
activity from the first section are illustrative. In contrast to study 2, part B (see Chapter 4),
this provided a more deliberate and gradual entry point into a way of thinking about future Al

assistive technology.
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| want to suggest this slow as opposed to rapid progression through a series of steps to he
a central focus for developing workbooks and other, similar Al assistive technology methods.
This intentionally diverges from the rapid prototyping methodology prevalent in many areas
of design, providing a counter position that emphasises a deeper and more process-focused
engagement with creative thinking. For future methods, | believe what should be especially
important is how the different elements or ingredients to a technology, concept or scenario
are staged and ordered to create a space for this depth in imagining together. Care would be
needed here not to focus participants’ attention on the functionality of technology or to overly

constrain thinking, but rather to provide the resources for collective co-creation.

AMBIGUITY AND MAKING CONNECTIONS. The fourth area of focus for methods in designing
Al assistive technology | want to propose stems from the observations of pairs connecting
and building on seemingly unrelated and independent activities in their workbooks. This may
seem at odds with the idea of scaffolding. However, | want to suggest that in combination the
scaffolding between activities and the use of standalone activities are complimentary.

Above, in the last part of sub-section 5.3.1.2, we have seen how pairs made connections
between activities to reflect and develop their ideas. For example, we saw how John (VIP) and
Nick (SG) used an activity about silence to think about the importance of the closeness of
relationships between visually impaired people and their quides. | believe the way in which
the workbook was organised and ordered may have supported making connections in this way.
That is, unintentionally, the mixture of standalone activities and those that served to scaffold a
concept or scenario provided a 'license’ for participants to build their own connections between
activities. Furthermore, | believe that a degree of ambiquity in some of the activities whilst
difficult for some also invited pairs to make sense of them by drawing out the connections. It is
possible that the scaffolding and ambiguity together triggered a form of sense-making through
connection.

| am more tentative about this possibility for future design methods, but | believe it presents
an area worthy of research. The intentional combination of scaffolding across activities with
ambiguity within activities, aiming to promote unexpected connections between concepts and

scenarios, could be a promising dimension to build into future design methods.

(CO—)SPECULATION FOR MAINTAINING AN OPEN DESIGN SPACE. As we have seen in

sub-section 5.3.1.1, provocative and experimental tasks helped participants to reveal more about
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their connections and interdependencies, and in turn to consider the ways in which they might
further complement one another. Specifically, content and both tangible and digital objects in
the activities served as speculative artefacts, that inspired people to both make comparisons
and to self-initiate tests to reflect on aspects of sighted guiding as well as Al’s future role. This
demonstrates that speculation opens creative thinking, and that future design methods should
consider employing a diverse set—in term of material and form—of tools/prototypes.

What could be challenging here is to introduce and present these tools as research materials
rather than intermediate prototypes of a final solution. The risk again is to have participants
feeling constrained by the practicalities of the final Al solution, as | observed in study 2,
chapter 4. In contrast, what seemed especially important in the workbook method was my
active involvement as a facilitator in the workshop. As mentioned in sub-section 5.3.1.1, co-
speculating with participants helped to echo and amplify the creative thinking, and draw
them away from more functional challenges of the technology. In addition, | think it is fair
to say that co-speculative acts were possible thanks to how the workshop was carried out
(i.e., through synchronous co-presence in a Zoom meeting). What | want to suggest, in short,
is that co-speculation has the potential to maintain an openness to the design space. In this
regard, | believe it would be worth considering how to extend the workbook method to support

co-speculation in asynchronous as well as synchronous settings.

5.4.2 Reflections on my involvement

Through the planning and running of this last research study, | have become more aware of
the subjective role of the researcher, and the importance of more reflexive practice in research.
Indeed, the interpretive analysis | conducted has helped me to see there are times to resist a
crude notion of objectivity and to lessen the emphasis on producing a set of practical technology
requirements. This emerged from a need to bypass the issues | encountered in Chapter 4.
In contrast to this previous study, my involvement and positioning were taken into account
from the beginning. The narrative | created through the workbook activities allowed me to
introduce myself to participants and present the perspective | was looking for. | came to see
there are methods that can be less about objective observation and that can be more focused
on engagement and opening up the design imagination.

Moreover, while conducting the study remotely on Zoom, and presenting the activities in

first person | had a direct involvement throughout the research. As described in the findings in
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sub-section 5.3.1.1 and discussed later in sub-section 5.4.1, my co-presence in the setting and
involvement enabled co-speculative acts and helped participants in some cases to think beyond
practical Al functionality. This was also confirmed during the workshop by different participants.
For instance, Harold (SG) at the end of the workshop mentioned: ‘as | said earlier you made it
very clear and then we knew what we were doing, why we were doing it, and what you wanted
to know about the exercise”. What Harold | think recognises in his words is the change in my
own investment in the research, of how | have learnt to relate with my participants. Through
this work, | have thus come to see how research can be about a process of discovery, as much
about what to know as how to know it.

Finally, | believe this shift in my approach to research methods played a key role in my
efforts to seek common ground with my participants. These efforts did not go unnoticed. At the
end of the session | participated in Emily's (VIP) generous assessment of the activities: "I know
a lot about myself, | wondered what could | learn. And | have learnt a lot [] I have found it
informative. | came with an open mind but wondered how much would you know from your
studies that | know having lived with visual impairment. But you have opened up a lot of avenues
for me to think about, and | am very positive and pleased". Words such as Emily’s show the
importance of creating an accessible environment as a researcher, not only in terms of having
materials presented in an accessible format but also in building a space which encourages

sharing and closeness with the participants.



6 CONCLUSION

This thesis provides a detailed account of designing Al assistive technology aiming to support
the sighted guiding partnerships through an interdependence lens. In this final chapter, | will
first come back to the contributions and research questions | highlighted in Chapter 1. 1 will

then outline some limitations, and suggestions for future work.

6.1 CONTRIBUTIONS

The overarching contribution of this research is a reframing of designing at the intersection of
Al assistive technology for people with visual impairments and interdependence. This is done
through a specific and intentionally narrow focus, so looking at the sighted guiding partnership
(see section 2.1.1). This contribution is comprised of smaller ones, which are achieved by
addressing the research questions outlined at the beginning of this thesis (see section 1.2).
Research questions have been addressed conducting two predominant types of exploration:
study 1 (Chapter 3) and study 2 part A (Chapter 4, section 4.3) which explored the problem
space, and study 2 part B (Chapter 4, section 4.4) and study 3 (Chapter 5) which investigated
the design space. The research journey is explained in more detail at the beginning of the

thesis in Introduction Chapter 1.

RQ1: As an exploration of the problem space, how do people with visual impairments and

their sighted guides accomplish navigation together? (study 1, Chapter 3)

The contribution of study 1 is an empirical understanding of the theoretical concept of
interdependence in the sighted quiding partnership. While previous design perspectives have
paid attention to the social features of settings, for instance highlighting mismatches hetween
the different ways sighted and non-sighted people interact with their surroundings, and thus how
appropriate feedback is important in navigation, they did not explore how people collaboratively
work. Moreover, Al assistive technology for navigational aid has been approached from the
perspective of autonomous travel, reducing the "problem" of navigation to a sequence of steps

and movements from one place to another. Therefore, the interdependence concept had not
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previously been considered in understanding how people with VI navigate, and in the design of
Al systems.

Chapter 3 includes details of how sighted guiding companions accomplish navigation together.
Findings reveal (i) how multimodal resources, such as talks, body movements, gestures, and
objects are used in concert to co-constitute a common space between people with vision
impairments and their quides; (it) how this work together is intertwined into the ordinary
and unfolding sequence of interactions, which is a form of interdependence; and (iii) how the
unfolding relations through space are subjected to ruptures and repairs.

Through the findings, | suggest that an Al’s goal might be to support these partnerships rather
than assume they can be replaced with technology. This reduces the emphasis on the problem
of recognising the environmental details, focusing instead on how Al might relate to multiple
resources, without disrupting the temporal concurrence or sequence in action. One case of Al
interventions might be represented by rupture moments where the shift from a common space of
interaction to a more personal one might not be equally perceived, for instance during physical

disengagement.

RQ2.A: In a deeper exploration of the problem space, how do companions use body

movements in sighted guiding? (study 2 part A, Chapter 4)

The results of study 1 highlighted the importance of body movements and gestures in sighted
guiding. Being physically connected allowed companions to convey important information,
helping them to accomplish navigation together. The contribution from part A of study 2 is an
extension of the empirical contribution gained in study 1. After analysing body movements and
meanings during sighted guiding of 3 participant pairs, RQ2.A has been answered providing
a detailed illustration of the body language and its limitations in sighted guiding. More
specifically, the findings reveal: (i) the complexity of body language, the most frequent and
common associations between body movements and meanings, and the importance of the type
of holding in defining the body language; (ii) body language limitations in describing contextual
information during the journey, in resulting too intrusive during pre-journey moments, and in
being ambiguous and challenging during post-journey moments.

Gaining a deeper understanding of the body language in sighted guiding and its limitations in
moments of physical disengagement helped me to approach the design space at the intersection

of Al and interdependence in part B of study 2.
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RQ2.B: In a preliminary exploration of the design space, how can an Al prototype extend
body language when companions physically disengage in sighted guiding? (study 2 part

B, Chapter 4)

After introducing a preliminary Al prototype to sighted guiding companions as an exploration
tool at the intersection of Al and interdependence, the above research questions have been
addressed revealing the following findings: (i) insights about audible feedback and its features
(i-e., how audible feedback features might be employed to extend body language); (ii) Al prototype
inputs on how the user experience can be refined; and (ii) overall negative feedback on the
scenario of study, and the design of the preliminary Al prototype.

The contribution of part B is a methodological one. It concerns the re-framing of the design
space to attend to interdependence and Al. Indeed, part B was approached following common
design methods which are used when designing Al technology (i.e., UCD method). Findings offer
important reflections and insights. Participants’ negative feedback, and the impoverished idea
of independence that the prototype enabled taught me more about the design process, and how
traditional methods are insufficient when involving both complex systems, and people with mixed
abilities (see section 4.5). The literature demonstrates that there is no HCI research looking
at how to design Al assistive technology for interdependence. On the one hand, traditional
approaches such as PD and co-design methods [92, 112, 113] have been naturally adopted with
people with visual impairments. These approaches foreground the lived experience of people and
inclusion in the design process. On the other hand, working with Al results to be complicated,
and the typical approach is adopting user-centred techniques. The interdependence concept in
assistive technology has been introduced recently in the HCI area, and so there is no research

on how to design Al assistive technology for interdependence.

RQ3: In an exploration of the design space, how can we employ design methods to help

people creatively think about Al and interdependence? (study 3, Chapter 5)

The final study of this thesis reconsidered the design process and the exploration of the
design space. Thus, to move beyond the idea of Al as a solution and blindness as a disability, |
developed a new method to involve people in the design process and pay special attention to
their collaborative achievements and competencies. The workbook presented in section 5.2.1
was inspired by workbooks and cultural probes [38-40], and extended through the design of

new components.
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The overarching contribution of study 3 is a method contribution in extending current design
methods at the intersection of workbooks and cultural probes. Through a reflexive analysis of
the data findings show: (i) how pairs experimented with concepts, scenarios and technological
proposals; regularly situated their discussions in their lived experiences, and reflected on
future AI-AT through co-speculative acts; (ii) how activity ordering, and both sequential and
independent activities helped participants to build their thinking around interdependence and
future AI-AT, and created a space for new spontaneous associations to emerge; (iit) how pairs
also collaborated, responding to the form of the activities as well as employing their own
initiative.

In the last section of the Chapter, | suggest that future design methods should draw further

attention to:

(i) A greater involvement from participants in co-creating scenarios and technology proposals

themselves;
(it) Setting a common ground around Al and its possibilities;
(iit) Slowing the design process;
(iv) Intentionally building a degree of ambiguity into proposals;

(v) Implementing speculative tools for free exploration as well as promoting co-speculative

mechanisms.

6.2 LIMITATIONS

The work conducted in this research looks at how to design Al assistive technology for interde-
pendence addressed to people with visual impairments.

For conducting this research | adopted a qualitative approach, which was required for
developing an empirical understanding of sighted quiding. | am aware that the method | chose
authorised a particular understanding of sighted gquiding, as previously mentioned in the
limitations of study 1 (see section 3.4). Moreover, my research was conducted only in the UK
with people who spoke English. The cultural and social-economic context surely has influenced
the kind of resources and strategies people establish for accomplishing navigation together.
As such, the details around interdependencies might not be representative of other sighted
guiding companions around the world. In other countries (e.g., India where people living with

visual impairments represent a large proportion of the population) sighted guiding companions
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might adopt different technique preferences and strategies because of the differences in culture,
gender, and power dynamics. Therefore, the role Al might play in the people’s partnerships |
studied might be different from other populations and settings (e.g., low and middle-income
countries).

Additionally, due to the pandemic, study 2 and study 3 were conducted completely in a remote
setting. Specifically, part B of study 2, and study 3 were related to the design space and the
exploration of design methods. In part B of study 2, the introduction of a preliminary prototype
was entirely online, and as explained in the findings (see section 4.4.4) accessibility and the
remote setting resulted to be very challenging. Challenges were related to both the storytelling
activity and the WoZ technique. Specifically, the scenario of study followed a sequence of

perceived not realistic steps, the prototype did not help to go beyond the practical tasks of Al,

and participants’ engagement was limited and negative (see Discussion section, in Chapter 4).

Consequently, the results should be interpreted in light of the study setting limitation. The UCD
techniques | used resulted in being limited in a remote setting but could have provided positive
feedback if adopted for in-person workshops. For instance, in-person workshops would allow
participants to run the storyboard in a more realistic setting and act different roles while trying
the prototype through WoZ technique. A second limitation concerns the sample size. Study 2
was conducted with limited participants (e.g., study 2 part B). Although it allowed me to reflect

on my design process, it is difficult to generalise the results more broadly. More participants

should be involved to better understand the implications and issues related to these techniques.

Moreover, it is fair to say that the study employed a set of techniques commonly used in the
(re)design phase of the UCD approach, but the UCD approach as described by Preece et al. [64]
was not put fully into practice in this work. | see a space for future research to further explore
similar techniques and compare them with other alternative methods investigating design
methods’ strengths and limitations when designing Al assistive technology for the collaborative
work in sighted guiding.

In contrast, study 3 resulted to be more accessible despite the remote setting. A reason might
be the co-presence of the researcher that helped participants to engage and participate in
creative thinking about future Al assistive technology. Again, it is fair to say, that conducting
in-person studies might have helped even better to engage participants in thinking about future
Al assistive technology. For instance, conducting study 3 in a hybrid format—as | planned
originally—would have helped me to compare research methods, and so understand how the

format might play a role in the research questions | wanted to address.
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Finally, this PhD research could be understood as an unfair critique of Al. As stated in
section 1.1, this work did not aim to develop and evaluate an Al assistive technology, therefore
the work only explores the technical side of Al in a very limited way. My rationale here
has been two-fold. First, technology-led research risks overemphasising technical goals and
accomplishments rather than how the technology can be transformative for its potential users. |
referred to the work of Bennett et al. [8, 9] and other scholars [57, 89, 129] to demonstrate that
this perception informs activists and researchers at the intersections of Al and HCI. Second, |
have argued that alongside technological developments what is needed is new creative methods
that invite different ways of thinking about the uses and values of Al. These methods need to
allow for experimentation that extends beyond the well-rehearsed ideas in technology-led Al
research. However, | recognise that the work | have presented needs to be judged in actual cycles
of technical development, combing both creative methods and technological accomplishments.
This points to future work described in Section 6.3 where for instance, | refer to Fiebrink’s
work as inspirational research to train Al systems using user-generated examples, or similarly,
Theodorou et al's work where authors involve blind users to collect and construct a dataset for
teachable object recognition systems [131]. Further, exploring new creative methods such as
soma design [58] could lead to new insights about both new Al values and generative uses from

people which can be incorporated in cycles of technical development.

0.3 FUTURE WORK

As mentioned in Chapter 1, by conducting 3 studies, this research touched 2 areas of the
design process: the problem space, and the design space. Future work might be related to
both of these areas. Firstly, there is not much research investigating interdependence as a
framework for designing. Future research might focus on exploring interdependence within other
underrepresented/marginalised populations, in terms of different impairments or disabilities,
but also geographical areas (as noted in the section above). Following this path, we can better
understand to what extent the results of my research—which are based on a low sample
size—are generalised for people with disabilities or in other social-economic settings. Following
this direction, future research will make a contribution in suggesting and improving guidelines
around Al assistive technology. The interdependence framework offered a way to study the
collaborative work that takes place in sighted guiding. The design surrounding navigation-based

AT might then benefit from shifting attention away from the problem of recognising details
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in a user’s environment to supporting the means by which the world is made meaningful
through talk and interaction. Relatedly, such research might question a further presumption:
that independence is the sought-after goal, that people with vision impairments should, through
technology, be given the means of navigating on their own. Again, in examples where AT has
been designed to support navigation, it is often the case that it is treated as an individual
accomplishment and thus something to be solved for the individual. Where the recognition of
other people is addressed, it is either to recognise them as an obstacle [3] or to detail their
attributes (e.g. "man, aged 35", etc.). What | want to suggest is that the support for navigation
in assistive technologies might instead show concern for how people actively work together,
and how they rely on one another to move together.

While investigating the design space, | encountered several challenges that let me reconsider
my design process. The five points reported in the previous section can be the starting points for
designing Al assistive technology for interdependence in future work. For instance, as suggested

in Chapter 5, interactive and accessible workbooks can be further extended toward a greater

involvement from participants in co-creating scenarios and technological proposals themselves.

Using Fiebrink's work as a guide [32, 34], it is possible to develop a more human-centred
approach to machine learning by training systems using situated user-generated examples.
This could be a way to both involve participants in co-creating proposals but also establish
common ground around Al and its possibilities, which is another point future design methods
should draw attention to. Fiebrink has shown considerable success in building digital music
instruments that can be trained and respond to real-time embodied interaction by users [33].
Similarly, we could explore how people with visual impairments and their sighted guides might
build their own training set for body language recognition, or other resources they would like
to augment in sighted guiding.

Another promising area is the exploration of other design methods for making design space
for both interdependence and Al. Future work might explore a combination of design methods
to better involve people with visual impairments and guides in the co-creation of Al assistive
technology. For example, a suggestion could be to slow down (see section 5.4 in Chapter 5) the
design process rather than focus on rapid progress (e.g., iteratively rapid prototypes) and to, in
turn, emphasise interdependence rather than task completion. More broadly, the exploration of
other design methods might be beneficial in future Al systems. For instance, soma design might
offer an innovative design method to attend to bodily and interpersonal communication and

the competencies people develop and tune through navigation. Soma design is a ‘process that
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allows designers to examine and improve on connections between sensation, feeling, emotion,
subjective understanding and values" [58]. By exploring this design method, sighted guiding
companions can engage with the body rather than prioritise vision in the design of Al assistive
technology for interdependence. This would promote accessibility, diversity and inclusion, resist
the idea of a disabled body, and enhance social justice. For instance, we have seen that bodily
communication plays a relevant role in understanding spatial configuration when companions
are bodily connected. In contrast, physical disengagement might bring challenging changes to
spatial configuration such as distance and orientation (e.g., a person with VI might not realise
that the companion has left their side). The adaptation of this method could bring important
design implications because of the increasing adaptability of AI-AT to contextual, situational and
personal factors and the capabilities of people with VI. This differs from the previous approach
that has focused on object recognition and discrete tasks where the end-to-end scenario is
easily defined.

Future work will help to advance HCI research in Al assistive technology, accessibility, and
inclusion. My hope is that new methods will help to investigate alternatives to current trends
in Al assistive technology, which prioritise solving perceived problems. My research was a first
attempt to think about what human-Al interactions will look like in the future. More research
is needed to break current social norms and inspire people to make alternative designs of Al
Potentially, future collaboration between people through/with Al will bring the promotion of
both individual and collective empowerment amongst people living with visual impairments (and

more generally people with disabilities) in social life.
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to the GP appo ntment, go to a coffee for meet ng fr ends etc". The journey shoud ast at east 20

m nutes.

After three days we w meet the par agan to co ect our cameras and the v deo record ngs. Dur ng
th s meetng we w conduct a sem -structured nterv ew w th the par, about 30 m nutes ong. The
ntervew w be aud o-recorded for further anayss. We w co ectovera nformaton re ated to the
s ghted gu de exper ence and some contextua nformat on about the journey s cho ce and the
journey exper ence they have done.

The v deo data gathered from the journey w be anaysed through nteracton anayss. Ths

qua tat ve research method, we estab shed n stud es of the workp ace [1, 3, 7] and more recenty
n everyday and techno ogy-med ated sett ngs [4, 6], re es on recorded v deo and repeated and
carefu rewatch ng of the record ngs to produce deta ed transcr pts of spoken and nterpersona
nteract ons. The theoret ca underp nn ngs of th s approach (ow ng much to conversaton anays s
and ethnomethodo ogy) offers a means of understand ng how nteracton s made nte gbe and thus
consequenta to the members of a sett ng, so, for examp e, how peop e cross a road at traff c

junct ons w thout constant co s ons [5] or mus c ans ach eve synchrony [8].
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In the proposed research, vdeo w be captured us ng two wearab e cameras, one worn by the gu de
and one by the v sua y mpared person, thus prov d ng the two part c pants’ v ewpo nts. These
cameravewsw be anaysedto nspectand deta the nteractons n numerous v deo segments

[2]. The method s ant ¢ pated to offer a r cher and deeper understand ng of how part c pant pars
coord nate the r verba and bod y nteract ons to nav gate spaces. Speca attentonw be padto
how bod y and fac a gestures and movements, and spoken utterances and conversat ona turn

tak ng he p to produce a word n common for b nd and vs on mpared peop e and the r gu des, and
show nav gat on to be a h gh y coord nated and mutua y accomp shed ach evement. In short, how
nav gat on can be and often s done by peop e together.

The co ected aud o data from the ntervew nstead w be transcr bed and summar ze. We w
conduct a thematc anays s and resuts w be used as ad mater a and contextua nformaton to the
nteracton anayss. Ths anayssw form the bas s of dentfy ng opportun tes for extend ng or
augment ng the s ghted gu de exper ence w th Al-based ass st ve techno ogy.
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P4.1) If relevant, please upload your research protocol.

P5) What do you consider are the ethical issues associated with conducting this research and
how do you propose to address them?
1. Vunerabe peope

V sua mparment peop e cou d be cons dered vu nerab e. However, we are recru t ng peop e who
are ndependent and capabe ntherda y fe. Partc pants who are vsua mpared are aready us ng
ass st ve techno ogy, such as screen readers, app catons and too s to nav gate n the envronment,
for nstance wh te cane, gu de dog or a s ghted gu de. They have an actve fe and ths research

ntends a so to show that vsua mpared peop e are ab e to nav gate successfu y.
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For th s study we are exc uded part c pants w th mob ty prob ems to reduce r sk, and a so exc ude
part ¢ pants w th any cogn t ve mpa rment who are not ab e to g ve nformed consent.

2.Confdent a ty of data

Due to the un que character of the s ghted gu de re at onsh p we p an to study and as our research s
focused on deta ed nteract ons, t may be essenta to record and ana yse fac a express ons and
gaze drecton n some contexts (th s s a core e ement of dong nteract on anays s). For th s reason,
we be eve that t s essenta not to b ur part ¢ pants faces n the vdeo we co ect. We recogn se,
however, part c pants cou d be concerned about revea ng the r denttes through v deo record ngs
and there may a so be threats to pr vacy for those who have not agreed to part c pate n the research
(e.qg., bystanders). To address these ssues, the fo owngw be done to secure peop e's r ght to and
protect ons of pr vacy:

-A dataw be keptconfdenta and secure.

-Wew notusetherrea names n any pub catons, and use a pseudonym nstead. Add tona vy, the
key to ther dentty w be kept n a password-protected and encrypted f e.

-We w de-dentfy the co ected data, and v deo records may contan dentfabe facesony f
part ¢ pants have g ven consent.

- Ony the project team, composed of the ma n researcher and superv sors, w rev ew v deo data
conta n ng part c pants’ dentf ab e faces dur ng the anays s phase. Add tona vy, part c pants need to
gve exp ctconsent for us ng v deo data segments n academ ¢ pub cat ons, presentat ons and
workshops that may conta n faces.

- Any frames contan ng dentfab e faces of part c pants who have not g ven nformed consentw be
b urred.

- Any frames contan ng dentfab e faces of other recorded peop e (e.g. bystanders) w be b urred.

-Audodataw berevewedtofnd dentfabe data, such as names of part ¢ pants, fr ends, fam y
and names of workp ace or ocatons frequenty v sted and so on. Ths dataw be anonym sed (e.g.
aud b e redact on).

- Both aud 0 and vdeo dataw be encrypted and stored n a fo der protected by a password on an
externa hard drve and w be managed by the ma n researcher. The researcher w keep the drve
n a ocked cab net at Cty, Unversty. V deo/aud o records w be kept on the externa hard dr ve
dur ng the study and stored on the secure F gshare repos tory after the study. F gshare’s “Pr vate
Space” fac tyw be usedto ensurea vdeo s keptsecure andw aso provde a servce to
manage v deo data segments (w th the appropr ate perm ss ons) for conferences, workshops and n
pub catons

A these ponts w be covered n the Part c pant Informat on Sheet and Informed Consent and we
w g ve these two documents to the part c pants n advance to make sure they have t me to read t,
ask quest ons and understand the study.

The procedure we have adopted s based on a precedent set at Kng's Co ege London and

specfca y an eth cs app caton made by a PhD student and approved n May 2019 (Prof Jon

H ndmarsh at K ng's Bus ness Schoo s the student’s superv sor). The PhD researcher has proposed
asm arstudy, us ng nteracton anays s on co ected v deo data. L ke us, th s research re es on
nonverba commun caton ( .e. faca express ons and gaze d recton) and thus dentfabe nformaton
(e.g. faces) w be retaned nthe v deo data. Moreover, t s recogn sed, anonym zat on by b urr ng
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faces nthe vdeowoud mtthe capacty to commun cate resu ts to the sc entfc and academc
commun ty. We have shared further nformat on about the approved eth cs app caton from K ng’s
w th Jason Dykes.

P6) Project start date
04 Jun 2019

P7) Anticipated project end date
30 Sept 2022

P8) Where will the research take place?

The meet ngs before and after the journey w take pace n Cty Unversty or part c pants home. The
researcher w ask the part c pants wh ch p ace they wou d rather meet. If the pace w be the

part ¢ pant's home, an estab shed check- n check-out procedure w be used to ensure the
researcher s safety. In partcuar we w fo ow the codes of pract ce estab shed by the Soc a
Research Assoc at on. In pract ce, the researcher w be aware n advance of the part ¢ pant’s home
address, she w pan the route n advance and shew use ony pub c transport to reach the

part ¢ pant's home. Add tona y, she w aways take a map and a phone dur ng the meet ng to
ensure safe routes and to be ab e to contact other researchers or emergency numbers at any t me.
The ma n researcher has the respons b ty to ma nta n contact w th the other researchers. She w
nform them about each appo ntment, address deta s and the t me of arr va and departure n
advance and she w keep them up-to-date dur ng the meet ng.

The man researcher nvo ved n the study has the D sc osure and Barr ng (DBS) enhanced check
obta ned on the 31st of January 2019 (cert f cate number: 001646045894). App caton has been
made through the B ndA d charty. Our protoco s n ne w th codes of pract ce reported above, for
further deta s, see the fo ow ng nk: http-//the-sra.org.uk/sra resources/safety-code/

The journey sessonw take p ace n London and when and where about w be a cho ce by
part ¢ pants. The researcher w not be present dur ng th s journey but part c pants w be adv sed to
ensure that they are safe dur ng the journey.

P10) Is this application or any part of this research project being submitted to another ethics
committee, or has it previously been submitted to an ethics committee?
No

Human participants: information and participation

The options for the following question are one or more of:
‘Under 18'; 'Adults at risk’; 'Individuals aged 16 and over potentially without the capacity io consent’;
‘None of the above'.

H1) Will persons from any of the following groups be participating in the project?
Aduts atrsk

H2) How many participants will be recruited?
16
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H3) Explain how the sample size has been determined.

Our research s a qua tatve study and t s focused on soc a nteracton deta s rather than the
var ety of the nteracton n nav gat ng phys ca envronment. Thus, we th nk that e ght pars can
ensure to wde y cover nterpersona nteract ons that occur natura y.

H4) What is the age group of the participants?

Lower Upper

18

H5) Please specify inclusion and exclusion criteria.

Partcpantsw sgn up to the study ony as a par. Both peope w need to:
- ve n London,

- speak Eng sh,

-aduts over 18 years od,

must be ab e to g ve consent.

Interested pars need to meet these ncuson crtera:

- The par must be composed by a s ghted person and a person reg stered severe y s ght mpared
(prevousy"b nd") or s ght mpared (prevousy "parta y s ghted").

- Have an estab shed gu d ng re at onsh p for at east 3 months.
We exc ude part ¢ pants who have:
- any cogntve mparments whchw mean that they cannot g ve nformed consent.

- Mob ty mparment, because the k nd of gu de exper ence can greaty change cons derng th s

cond ton and for th s reason t s not appropr ate for our scenar o.

H6) What are the potential risks and burdens for research participants and how will you
minimise them?
Adutsarsk

Even though vsua mpared peop e are cons dered adu ts at r sk, th s research study does not

ant ¢ pate cons derab e r sks and burdens. Thanks to the s ghted gu de techn que we are us ng and
the stab e re at onsh p we are ook ng for, the study w take p ace n a safe condton. Indeed the
scope of the gu de techn que s to support vsua mpared peop e dur ng nav gat on and th s support
g ves them more ndependence. Moreover the r stab e re at onsh p guarantees trust and a sense of
comfort. Add tona y, our procedure nvo ves do ng a journey n a natura settng, sotheyw be
occup ed w th a task they usua y do ntherda y rout ne.

We asow mnm se the rsk of hav ng to frave to Cty, when they usua y wou d not, by offer ng to
go to the r home.

V deo and aud o capture cou d conta n faces

We be eve that our research w generate a un que and vauab e data set thatw be mportant to the
research commun ty. To ach eve ths scentfc vaue we be eve t s crica to conduct an nteracton
anays s where the study and ana ys s of part ¢ pants nteracton, nc ud ng verba express ons,
gestures, face express ons and gaze, are ntegra to the research. For th 5 reason, the comp ete de-
dent f cat on of part c pants faces nvdeodataw mtthe ab ty of the researchers to ana yse data
and commun cate f nd ngs of our research study at conferences, workshops and n pub catons.
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S nce there may be a need to show faces of some v deo segments, we w  nform part ¢ pants upfront
through the part c pant nformat on sheet and we w ask for the r agreement n the nformed consent
(see attached documents). Any frame contan ng dentfab e faces of externa peop e or part c pants
who have not g ven nformed consentw be b urred when shown at conferences, workshops and n
pub catons nstead ( n support of our dec s on we prov de an exampe n P5).

Add tona y, after nformed consent the recruted parw rece ve a pseudonym and th s name w be
used throughout the study to refer to the part c pant.

The mapp ng between any pseudonyms and rea denttesw be stored n a password-protected
and encrypted f e.

Any drect reference to part c pants name w be rep aced w th the r pseudonym. Any hard ord gta
dataw be kept protected us ng the pseudonym and on y the nformed consentw have part c pants

name.

Aud o dataw be revewed tofnd dentfab e data, such as names of fr ends, fam y and names of
workp ace or ocat ons frequenty v s ted and so on. Th s dataw be anonym sed.

R sk of data eak ng
In conduct ng the study

Acrtca stage of potenta data eak ng dur ng the study s the journey sess on. To record these
sessons, we w eave body cameras to the part ¢ pants for three days. There s ar sk the cameras
may be sto en dur ng th s perod and dentfabe nformaton may be seen by strangers and

unauthor zed peop e. To m nm se th s r sk we dec de to use two body cameras wh ch prov de a data
protect on system wh e part ¢ pants are record ng. Specfca y th s k nd of camera uses the AES256
encrypt on protoco . Th s protoco ensures that v deo records cannot be accessed by unauthor zed
peop e because they are encrypted. An examp e s the Revea D-ser es camera a so used by UK

po ce (hitps//www_revea med a.co.uk/products/d-ser es). Add t ona y to mt gate the possb ty of
cameras 0ss the man researcher w nform part ¢ pants, they can put on-off cameras ony n prvate
and safe p aces ( .e. home), but they can sw tch them on-off wherever they ke and at any tme. We
w aso abe our cameras w th st ckers, nd cat ng they are be ng used for research purposes and for
them to be returned to the HCID Centre at C ty Un vers ty ffound.

Dur ng and after anays s

Durng the anayssa dgta dataw be stored n a encrypted and password-protected foder n a
externa hard dr ve of the ma n researcher. The externa hard drve w be kept n a ocked cab net at
Cty, Unvers ty. After the anays s and pub cat on of the resu ts, re evant v deo data segments

conta n ng part c pants faces, who have g ven nformed consent, cou d be shared and showed at
conferences, workshops and n pub catons. To mnm se the r sk of vdeos eak ng and unauthor zed
access to them we dec de to pub sh our v deo records on F gshare repos tory. Th s repostory s
offered by Cty, Un vers ty as a space to pub sh and share research resuts. It s hosted by Amazon
Web Serv ce and has the h ghest eve of secur ty for research data

https://know edge.f gshare.com/art c es/ tem/how- s-my-data-stored- s- {-secure. Moreover, through a
perm ss on settng we w defne whch vdeof es coud be seen by peope whow have access to
our conference presentat ons, workshops and pub cat ons.

A data nthe repostory w be kept for 10 years, fo ow ng Un vers ty's gu de nes on retent on.
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H7) Will you specifically recruit pregnant women, women in labour, or women who have had a
recent stillbirth or miscarriage (within the last 12 months)?
No

H8) Will you directly recruit any staff and/or students at City?
None of the above

H8.1) If you intend to contact staff/students directly for recruitment purpose, please upload a
letter of approval from the respective School(s)/Department(s).

H9) How are participants to be identified, approached and recruited, and by whom?

Pars of partcpants w be recru ted through adverts v a Tw tter, ema s to ex st ng contacts of the
student and superv sors, hand ng out f yers.

An access b e advert sementw be made to recrut our part c pants. The advert sementw be sent
by ema through the charty n d fferent formats and su tab e for screen reader. The same
advertsementw be a so sent to ex st ng contacts of the student and superv sors, and posted on
Tw tter. D fferent formats are essent a because we are target ng both s ghted and vsua y mpa red
peop e.

A fyer targeted at s ghted gudes w be created and handed out by the ma n researcher.

Peop e who are nterested n the study w be ab e to contact Beatr ce V ncenz vaema , text, phone
or soc a med a for ask ng nformaton and c arf caton. The researcher w exp an them the deta s of
the study and determ ne fthe parfts the ncuson crtera usng a check st sheet.

H10) Please upload your participant information sheets and consent form, or if they are online
(e.g. on Qualtrics) paste the link below.

H11) If appropriate, please upload a copy of the advertisement, including recruitment emails,
flyers or letter.

H12) Describe the procedure that will be used when seeking and obtaining consent, including
when consent will be obtained.

Once a par meets the crter a for part ¢ pat ng and both peop e are st nterested, the pr nc pa
researcher w send them the part ¢ pant nformat on sheet and the consent form, before arrang ng a
date, tme and ocat on for the frst meetng. | w set up a per od of 5 work ng days between the

rece v ng documents and the meetng. Ths perod w g ve the part c pants enough t me to read and
rev ew the documents. The part ¢ pant nformat on sheet and consent formw made accessbe (e.g.
we w setup accessb ty features for screen reader) and be sent e ectron ca y. Part ¢ pants can
contact the researcher at any t me, and ask quest ons.

The frstmeetngw ast around one hour and the ma n researcherw spend t me ta k ng about the
research and study p ans n deta . The researcher w read a oud a summary of the research and
she w be ava ab e to d scuss any unc ear secton. Partcpants w be nvted to ask questons at
any t me and the researcher w answer them accord ng y. Once both part ¢ pants have we
understood the study, the researcher w rev ew the consent form. As before she w read aoud the
consent form to both part ¢ pants and answer to the r quest ons to be sure they have understood the
document. Part ¢ pants can dec ne to s gn the consent form at any t me. If one person of the par
dec des to do not take part n the study, both part c pants w be automat ca y exc uded and the r
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contact nformatonw be permanenty de eted. However f the part c pants par chooses to cont nue
n the study, they w be asked to s gn the consent form. V sua y mpa red part c pants have the
poss b tyto s gnthe nformed consent us ng a stamp or a s gnature gu de, these are the standard
procedure used to s gn documents by v sua mpa rment peop e

(https://www v s onaware.org/ nfo/everyday- v ng/essenta-sk s/read ng-wrtng-and-v s on-

0ss/s gn ng-your-name-and-handwr t ng/1235).

If they are not ab e to s gn the nformed consent due to the r vsua mparment cond ton, the
researcher w get and record verba consent. If the part c pant dec des to g ve ora consent, the
researcher w read a oud each consent form statement and w wat for the part ¢ pant conf rmat on.
The ora consent form sessonw be aud o recorded and s gned by the researcher. Fo ow ng the
standard procedure nstead the researcher and the partc pantw s gn the consent form, she w
keep a copy and g ve back the other to each part c pant.

H13) Are there any pressures that may make it difficult for participants to refuse to take part in
the project?
No

H14) Is any part of the research being conducted with participants outside the UK?
No

Human participants: method

The options for the following question are one or more of:

'Invasive procedures (for example medical or surgical)’; 'Intrusive procedures (for example
psychological or social)’; 'Potentially harmful procedures of any kind'; 'Drugs, placebos, or other
substances administered to participants'; 'None of the above'.

M1) Will any of the following methods be involved in the project:
None of the above

M2) Does the project involve any deceptive research practices?
No

M3) Is there a possibility for over-research of participants?
No

M4) Please upload copies of any questionnaires, topic guides for interviews or focus groups,
or equivalent research materials.

M5) Will participants be provided with the findings or outcomes of the project?

Yes

M5.1) Explain how this information will be provided.
The researcher w not prov de the fnd ngs or outcomes of the project to the part ¢ pants d recty, but
she w nform them through the part ¢ pant nformat on sheet that part c pants can request a copy of
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the resu t to the researcher by ema . In th s case, a fnd ngs summary w be sent to the partc pant n
an access b e format.

M6) If the research is intended to benefit the participants, third parties or the local community,
please give details.

M7) Are you offering any incentives for participating?
Yes

M7.1) Please give details, justifying their type and amount.

As a compensat on for part ¢ pants nvo vement, they w rece ve a Amazon voucher of £25 at the
end of the ntervew. We dec ded to cho ce vouchers because we do not know n advance where the
ntervew w be conducted and f partc pants w have some expenses dur ng the r journey(s). For
these reasons we th nk that refreshment and trave refund are not appropr ate n such context, wh e
vouchers are eas y carr ed on everywhere and can ensure an equa compensat on.

M8) Does the research involve clinical trial/intervention testing that does not require Health
Research Authority or MHRA approval?
No

M9) Will the project involve the collection of human tissue or other biological samples that
does not fall under the Human Tissue Act (2004) that does not require Health Research
Authority Research Ethics Service approval?

No

M10) Will the project involve potentially sensitive topics, such as participants' sexual
behaviour, their legal or political behaviour, their experience of violence?
No

M11) Will the project involve activities that may lead to 'labelling’ either by the researcher (e.g.
categorisation) or by the participant (e.g. 'I'm stupid’, 'I'm not normal')?
Yes

Human participants: vulnerable

V1) Please provide details of enhanced ethical procedures to safeguard these participants.
We are recru t ng peop e who are ndependent and capabe ntherda y fe. Partc pants who are
vsua mpared:

- are aready us ng ass st ve techno ogy, such as screen readers, app catons and too s to nav gate
n the env ronment, for nstance wh te cane, gu de dog or a s ghted gu de.

- They have an actve fe and th s research ntends a so to show thatvsua mpared peope areabe
to nav gate successfu y.

As aready argued the s ghted gu de techn que and the estab shed re at onsh p we are ook ng for

ensure ndependence and ‘natura ’ behav our as safe y as poss b e to th s group of peop e. Moreover
the researcher w h gh ght to the part c pants n any occas on and through part c pant nformat on
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sheet to not take any unfam ar, unsafe path that can put you and your compan on n a dangerous
s tuat on. Moreover she w prov de examp e of common journeys and w be ava ab e to d scuss

potenta journeys that part c pants have thought.

F na y we a so safeguard these part ¢ pants offer ng to go to the r home for the nta and ntervew
meetngs. We woud ke to under ne that dur ng home v s ts both part c pants w aways be present.
Thanks to the s ghted gu de presence we m t gate the ow r sk of researchers tak ng advantage of the
vsua y mpared part c pants when n the r home.

V2) Please give details of the vulnerable participant protection procedures you propose to
adopt should there be any evidence or suspicion of harm (physical, emotional or sexual) to a
vulnerable person. Include a referral protocol identifying what to do and who should be
contacted.

Dur ng the ntervew we w co ect nformat on about the journey and the s ghted gu de exper ence.
Thus there shou d be any ev dence or susp ¢ on of harm to a vu nerab e person. However the man
researcher dur ng the ntervew w nform part c pants to contact the appropr ate resource or seek
adv ce from RNIB. In such occason | w prov de contact numbers and web s te addresses.

V3) Please give details of how you propose to ensure the well-being of the vulnerable
participant, particularly with respect to ensuring that they do not feel pressured to take part in
the research and that they are free to withdraw from the research without any prejudice to
themselves at any time.

The man researcherw nform part c pants that part c paton s vo untary and they can w thdraw from
the study at any tme. She w wrte ton the partc pant nformat on sheet, she w repeat tverba y
dur ng each meet ng and she w asked to part ¢ pants to conf rm th s statement n the consent form.
The target popu aton may nc ude vu nerab e peop e, but t s our ntenton to recrut ony peop e who
are ab e to g ve consent.

V4) Will carers, parents, teachers or other parties be present during the research?
Yes

V4.1) Outline how the confidentiality of the participants will be upheld.
Partc pant confdenta ty w be asked through a statement n the nformed consent (see statement 9
n “nformed consent” f e)

V5) Are participants able to give informed consent?
Yes

V6) Please give details of any City staff or students who will have contact with adults at risk
and/or will have contact with young people (under the age of 18) and the details of current
(within the last 3 years) Disclosure and Barring check.

Name

Beatr ce V ncenz

DBS reference number
001646045894
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Date of DBS
31 Jan 2019

Type of Disclosure
D sc osure and Barr ng (DBS) enhanced d sc osure check

V7) Please give details of any non-City staff or students who will have contact with adults at
risk and/or will have contact with young people (under the age of 18) and the details of current
(within the last 3 years) Disclosure and Barring check.

Name

Institution

Address of organisation that requested disclosure

DBS reference number

Date of DBS

Type of disclosure

Iw not be recrutng any part c pants who fa under the Menta Capacty Act 2005.

Data

D1) Indicate which of the following you will be using to collect your data.
Quest onnare

Interv ews

Aud o/d g ta record ng nterv ewees or events

V deo record ng

D2) How will the the privacy of the participants be protected?
De-dent fed samp es or data

D3) Will the research involve use of direct quotes?
Yes

D5) Where/how do you intend to store your data?

Data to be kept na ockedf ng cab net

Data and dentfers to be kept n separate, ocked f ng cab nets
Password protected computer f es

Storage on encrypted dev ce (e.g. aptop, hard dr ve, USB
Storage at other s te
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D5.1) If stored at another site, please provide details.
Atfter the study vdeo dataw be transferred to F gshare repos tory

D6) Will personal data collected be shared with other organisations?
No

D7) Will the data be accessed by people other than the named researcher, supervisors or
examiners?
Yes

D7.1) Explain by whom and for what purposes.

Ony vdeo data may be used n pub catons and presentat ons dur ng academ ¢ events and
conferences. In such case researchers w ensure that dataw be de-dentfed accord ngy w th the
preference expressed by the part ¢ pants and v deo dataw be shown ony f part c pants have g ven
consent. Researchers w  nform part ¢ pants who can v ew v deo data w thout b urr ng faces. Any
frames contan ng dentfab e faces of peop e who have not g ven nformed consent w be b urred.

D8) Is the data intended or required (e.g. by funding body) to be published for reuse or to be
shared as part of longitudinal research or a different/wider research project now or in the
future?

No

D10) How long are you intending to keep the research data generated by the study?
Fo ow ng Unversty's gu de nes on retent on, data generated by the study w be reta ned for ten
years.

D11) How long will personal data be stored or accessed after the study has ended?
AS above, we w stored persona data for ten years.

D12) How are you intending to destroy the personal data after this period?
A dgta dataw be permanenty de eted and paper dataw be shredded and d sposed of.

Health & safety

HS1) Are there any health and safety risks to the researchers over and above that of their
normal working life?
Yes

HS2) How have you addressed the health and safety concerns of the researchers and any

other people impacted by this project?

The ma n researcher cou d meet part c pants n the r home. In such case an estab shed check-n

check-out protoco w be used to ensure the researcher s safety. In part cu ar we w take nio

account the Soc a Research Assoc at on codes of pract ce for researcher’s safety at the fo ow ng
nk: httpz//the-sra.org.uk/sra resources/safety-code/ (see P8 for deta s).
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HS3) Are there hazards associated with undertaking this project where a formal risk
assessment would be required?
No

Attached files

Part ¢ pant Informat on sheet pdf

Informed consent.pdf

advert sement.pdf

fyer.pdf

demograph ¢ nformat on quest onna re.pdf
nc us on exc us on cr ter a.pdf

nformat ve card_pdf

Interv ew Gu de_pdf
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A2 ADVERTISEMENT

Department of Computer Science
City, University of London

CITY

UNIVERSITY OF LONDON
EST 1894

What is our research study about?
Pairs of participants needed for research in exploring interpersonal
interaction in the sighted guide experience.

We will record your guiding experiences on one or more journeys
over 3 days and interview you about them.

Who are we looking for?
We are looking for an adult pair (over 18) living in London.

Your pair should be composed of a sighted guide and a sight
impaired person with an established relationship through guiding of
at least 3 months.

You should not have any mobility or cognitive impairment.

What would your participation involve?

An initial meeting of 1 hour for collecting demographic info and
giving instructions on how to use cameras for recording your
journeys.

After that, you will recording at least one journey of at least 20
minutes when you are using sighted guiding.

Finally, we will interview you both for about 30 minutes to collect
some info about the journey and your relationship.
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What do | receive?

In appreciation for your time, your pair will receive two Amazon
vouchers of £25.

Who should | contact for further information or to
volunteer?

Please contact: Beatrice Vincenzi.
Email: beatrice.vincenzi@city.ac.uk

Mobile: 07955 367 578,

Twitter: @Beatrice_vince

Supervisors.

PhD Simone Stumpf
simone.stumpf.1@city.ac.uk
PhD Alex Taylor

alex.taylor@city.ac.uk

This study has been reviewed by, and received ethics clearance
through the Computer Science Department City, University of London.

If you would like to complain about any aspect of the study, please contact
the Secretary to the Senate Research Ethics Committee on 020 7040 3040 or
via email: Anna.Ramberg.1@city.ac.uk.

City, University of London is the data controller for the personal data collected
for this research project. If you have any data protection concerns about this
research project, please contact City’s Information Compliance Team at
dataprotection@city.ac.uk
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A3 RECRUITMENT FLYER

RESEARCH IN EXPLORING INTERPESONAL INTERACTION IN THE
SIGHTED GUIDE EXPERIENCE

Are you part of an established relationship composed
of a sighted guide and sight impaired person?
We would love to hear from you!

We will record your guiding experiences on one or more journeys over 3 days
and interview you about them

We are looking for an adult pair (over 18) living in London:
e composed of a sighted guide and a sight impaired person with an ESTABLISHED
RELATIONSHIP through guiding of at least 3 months.
* You should not have any mobility or cognitive impairment

Your participation will involve: Download accessible
e Initial meeting: attend 1 h session to collect PDF version at:
demographic info and give instructions on how to use
cameras for recording your journeys
¢ Video-recorded journey: record at least one journey of
at least 20 mins using sighted guiding.

¢ Pairinterview: attend for about 30 mins for talking
about the journey and your relationship

In appreciation for your time, your pair will receive 2 Amazon vouchers of £25

For further info or to volunteer:

Researcher: Beatrice Vincenzi beatrice.vincenzi@city.ac.uk mobile: 07955 367 578

Twitter: (@Beatrice vince

Supervisors: Simone Stumpf simone.stumpf.a@city.ac.uk, Alex Taylor alex.taylor@city.ac.uk
Department of Computer Science City, University of London

This study has been reviewed by, and received ethics clearance
through the Computer Science Department City, University of London.

I I Y If you would like to complain about any aspect of the study, please contact the Secretary to the Senate Research
Ethics Committee on 020 7040 3040 or via email: Anna.Ramberg. 1@city.ac.uk
HBETY I L City, University of London is the data controller for the personal data collected for this research project. If you have any

— EST 1894 —

data protection concerns about this research project, please contact City's Information Compliance Team at
dataprotection@city. ac. uk
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A.4 INCLUSION EXCLUSION CRITERIA CHECKLIST

INCLUSION AND EXCLUSION CRITERIA CHECKLIST

(Internal document)

Thank you for your interest in this study!

What is your age?

Do you speak English fluently?

Yes No

Do you live in London?

Yes No

Have you contacted me as a pair of participants?
Yes No

Depending on the person:

Are you a person registered severely sight impaired or sight impaired?
Yes No
Are you a sighted guide?

Yes No
How long have you been a guide of ... ?
Yes No

Thinking about the relationship with your companion:

Do you usually go around using a sighted guide technique?

Yes No

Do you feel comfortable going around with your companion using the sighted guide
technique?

Yes No

Mobility impairment check:

Do you have a mobility impairment?

How long can you travel using white cane, guide dog or sighted guide (at least 20 mins)?

Coanitive abilities check:

DO you have any cognitive impairment?

Yes No

What is your preferred contact method:

Mail  Phone Text Social Media

Contact details:
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A5 PARTICIPANT INFORMATION SHEET

CITY

UNIVERSITY OF LONDON
EST 1894

REC reference number:
ETH1819-1113

Date:
24/04/2019

Title of study

Exploring interpersonal interaction in the sighted guide experience.

Research Team

Principal researcher: Beatrice Vincenzi.
Supervisors: PhD Simone Stumpf and PhD Alex Taylor.

Participant information sheet introduction

We would like to you to take part in a research study. Before you decide whether you would
like to take part it is important that you understand why the research is being done and what
it would involve for you. Please take the time to read the following information carefully and
discuss it with others if you wish. Feel free to ask if there is anything that is not clear or if you
would like more information.

What is the purpose of the study?

The purpose of the study is to understand the interpersonal interactions that constitute the
experience between a sighted guide and a person with a visual impairment. This is an
observational study and we are interested in studying the sighted guide experience and
exploring the potential for technology to enhance the mutual interpersonal interactions
between those who are visually impaired and their sighted guides.

Why have | been invited to take part?

You have been invited to participate in this study because you expressed interest in
participating and because you are an adult living in London. Additionally, you are part of a
pair of people composed of a sighted person and a person registered severely sight impaired
or sight impaired. To participate in the study your pair needs to have an established
relationship in the standard guide configuration. A maximum of 7 other pairs like you and
your companion will be involved in the study.
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Do | have to take part?

The participation in the study is voluntary and you can decide if you want to take part. Both
your companion and you need to agree. It means that if either of you decides to not take part
in the study, you will both be automatically excluded and your contact information will be
permanently deleted. You have the right to withdraw at any time without giving a reason. You
will not be penalized in any way for not taking part. If your pair choose to continue in the
study, you will be asked to sign a consent form.

What will happen if | take part? What do | have to do?

If your pair chooses to take part in the study, you will be asked to meet with the researcher
for one hourto gather your background details and show you how to use body cameras which
you will wear during a sighted guiding journey. We will then leave the video equipment with
you for 3 days.

Over the next 3 days, you will be asked to do a journey together. During this period your
companion and you can record one or more journeys you usually do in your daily lives using
the standard guide technique, for example "go grocery shopping, go to a museum, go to the
GP appointment, go to a coffee for meeting friends etc". The journey should last at least 20
minutes.

After the 3 days, the researcher will meet you again to get the cameras back. The interview
will be conducted with both you and your companion present and it will last 30 minutes.
During the interview you will be asked some contextual information about the journey you
have taken. In particular you will be asked to talk about your journey’s choice, your
experience as sighted guide or guidee and the journey experience itself.

What are the possible disadvantages and risks of taking part?

This study is completely confidential, and we have identified no reasonably foreseeable risks
of harm, safety, or side effects to you as a result of taking part in this study. Additionally, we
strongly recommend not taking any unfamiliar, unsafe path that can put you and your
companion in a dangerous situation.

What are the possible benefits of taking part?

There are no direct benefits for taking part in the study. However, your participation in this
research is greatly appreciated. For your involvement, you will receive an Amazon voucher of
£25 at the end of the interview session.

What should | do if | want to take part?

If you would like to continue in the study, you should contact the main researcher Beatrice
Vincenzi, contact details are reported at the end of the document. She will arrange with your
pair the first meeting. During this meeting you will have the opportunity to ask any question
about the study, revise the consent form and sign it up. After that she will collect some
demographicinformation and explain to you how to use our cameras and what is the setting
to use during your journeys. The cameras will be left for the next three days.
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Data privacy statement

City, University of London is the sponsor and the data controller of this study based in the
United Kingdom. This means that we are responsible for looking after your information and
using it properly. The legal basis under which your data will be processed is City’s public task.
Your right to access, change or move your information are limited, as we need to manage
your information in a specific way in order for the research to be reliable and accurate. To
safeguard your rights, we will use the minimum personal-identifiable information possible

(for further information please see guide to data protection).

City will use your name and contact details to contact you about the research study as
necessary. If you wish to receive the results of the study, your contact details will also be kept
for this purpose. The only people at City who will have access to your identifiable information
will be Beatrice Vincenzi. City will keep identifiable information about you from this study for
10 years after the study has finished.

You can find out more about how City handles data by visiting City legal information. If you
are concerned about how we have processed your personal data, you can contact the
Information Commissioner’s Office (I0C) |OC website.

Will my taking part in the study be kept confidential?
Your participation will be kept confidential and we will take some precautions to guarantee
your anonymity:

* At the first meeting you receive a pseudonym which will be used throughout the study,
rather than your personal name.

* Body cameras are encrypted. Unauthorized people do not have access to video
records.

* Audio records will be transcribed in full and completely anonymized.

* Extracts of video records may be shown in academic conferences and in publications.
We will always use your pseudonym rather than your personal name. Video records
may contain your face and you have the option to have your face blurred in any of the
extracts that we publish or show at conferences.

* Since video records may contain faces, they will be stored using a private and secure
online repository called Figshare (managed by City University of London). Video will
be stored here after the study.

* All other digital data and the mapping sheet between pseudonyms and real names will
be stored on an encrypted folder protected by a password. Only the principal
investigator Beatrice Vincenzi will know that password.

* All signed consent forms will be kept in a sealed envelope and stored in a locked
cabinet.

What will happen to the results?

After the study the results will be reported in a written documentation as part of the PhD
Thesis of Beatrice Vincenzi. Results could also be published in some academic journals or
conferences. In both case we will not include your personal details. Videos might be viewed
in academic events or conferences if you have agreed in the informed consent. If you desire
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to have a copy of the result, please send a request by email to the researcher Beatrice
Vincenzi.

What will happen when the research study stops?

All data will be kept in using secure storage for up to ten years. After the study digital data
(except select video data) will be transferred to an external hard disk protected by a password
and hard data will be keptin a locked cabinet.

Thanks to your participation in this research, we believe that some of the video data
generated from this research will be of great value to the scientific research community. For
this reason, some selected video clips will be stored securely and privately on the Figshare
repository at City University of London. This video will be retained it until is no longer of any
research value.

Who has reviewed the study?

This study has been approved by City, University of London’s Computer Science Research
Ethics Committee.

What if there is a problem?

If you have any problems, concerns or questions about this study, you should ask to speak to
a member of the research team. If you remain unhappy and wish to complain formally, you
can do this through City's complaints procedure. To complain about the study, you need to
phone 020 7040 3040. You can then ask to speak to the Secretary to Senate Research Ethics
Committee and inform them that the name of the project is: Exploring the social interaction
in the sighted guide experience, conducted by Beatrice Vincenzi.

You can also write to the Secretary at:

Anna Ramberg

Research Integrity Manager

City, University of London, Northampton Square
London, EC1V OHB

Email: Anna.Ramberg.1@city.ac.uk

Insurance

City holds insurance policies which apply to this study. If you feel you have been harmed or
injured by taking part in this study you may be eligible to claim compensation. This does not
affect your legal rights to seek compensation. If you are harmed due to someone’s negligence,
then you may have grounds for legal action.

Further information and contact details

Researcher: Beatrice Vincenzi, PhD student, beatrice.vincenzi@city.ac.uk.
Mobile: 07955 367 578.

Supervisors: PhD Simone Stumpf, simone.stumpf.1@city.ac.uk.

PhD Alex Taylor, alex.taylor@city.ac.uk.

Thank you for taking the time to read this information sheet.
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A6 INFORMED CONSENT

INFORMED CONSENT

UNIVERSITY OF LONBON
EST 1894

REC reference number
ETH1819-1113

Title of study

Exploring interpersonal interaction in the sighted guide experience.

Researcher
Beatrice Vincenzi

Informed consent instructions
For participating in the study | ask you to read and tick the following 13 statements, then sign this

consent form at the end of the document. Statements from 7 to 10 have a choice between two

options.

Statement number 1
| confirm that | have read and understood the participant information sheet dated 24/04/2019 for

the above study. | have had the opportunity to consider the information and ask questions which

have been answered satisfactorily.

Statement number 2
| understand that my participation is voluntary and that | am free to withdraw without giving a

reason without being penalised or disadvantaged.

Statement number 3
| agree to the journey session being video recorded and the interview being audio recorded.

Statement number 4
| understand that a pseudonym will be assigned to me and audio data will be de identified.
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Specifically, during the study conduction:

Statement number 5
| agree that videos containing my face can be viewed by the main researcher and supervisors. All

other identifiable video data will be blurred.

Statement number 6
I understand that hard data will be kept in a locked cabinet and digital data in an encrypted folder
protected by a password.

Additionally, after the study conduction:

Statement number 7
| agree for my video clips to be presented at research events, conferences and in published academic

articles.

Yes, | agree statement number 7.

No, | do not agree statement number 7.

Statement number 8
| agree to use direct quotes from audio data in any publications.

Yes, | agree statement number 8.

No, | do not agree statement number 8.

Statement number 9
I understand that my video clips may be shown at conferences and publications. In such cases do |

consent the video records to include full or partial views of my face and other information that could

be used to identify me?

Yes, | give consent to use video records in which my face is visible.

Yes, | agree to be in these video clips to be shown at conferences and in publications but | would like
my face to be blurred.

Statement number 10
I understand that only video records will be transferred to a safe and private online repository called

Figshare, managed by the researcher at City University of London.

Yes, | agree statement number 10.

No, | do not agree statement number 10.
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Overall:

Statement number 11
| agree to maintain confidentiality of the paired study. The gathered information will be held by

Beatrice Vincenzi and processed for her PhD project as well as future research publication.

Statement number 12
| agree to City recording and processing this information about me. I understand that this

information will be used only for the purpose(s) explained in the participant information and my
consent is conditional on City complying with its duties and obligations under the General Data

Protection Regulation (GDPR).

Statement number 13
| agree to take part in the above study, titled: Exploring interpersonal interaction in the sighted guide

experience.

Date, Name and signature form
Date

Participant Name:

Signature space

Researcher Name:

Signature space
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A.J DEMOGRAPHIC INFORMATION QUESTIONNAIRE

Questions for demographic information
Date:

Questions addressed to pair of participants

# | Question Pseudonym: Pseudonym:

1 | What is your age?

2 |l identify my genderas ....

3 | How long have you known
each other?

4 | How long has your
companion been your
guide/guidee?

5 | Are you registered severely |[ ] Yes [ 1Yes
sight impaired or sight|[ 1NO [ INo

impaired?

Questions addressed to visually impaired person
6. How long have you been visual impaired?

7. How is your actual vision?
[ ] central vision only

[ 1 peripheral vision only
[ ] completely blurry

[ 1no colors

[ 1only brightness

[ 1no vision at all

[ ] other (specify):

8. Do you use any assistive technology? [ 1Yes [ 1No

9. Do you use AT for navigating? [ 1Yes [ 1No

Which one? [ ]Long cane
[ 1short cane
[ 1guide dog
[ ]sighted guide
[ ]other (specify)
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10. Do you use AT technology for reading? [ ] Yes [ TNo
Which one? [ ] magnifier for reading
[ ]screen reader
[ 1app
[ ] braille display
[ ] other (specify):

11. Do you use AT technology for writing? [ ]Yes [ TNo
Which one? [ ] voice synthesizer/voice over
[ ]braille slate
[ ] Braille computer
[ ] other (specify):

12. Do you use any other AT?
13. What do you usually do with that?
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A8 INTERACTION ANALYSIS: SYMBOLS LEGEND

= Latching, no interval between the end of a prior and start of the next piece of talk.
- A single dash indicates a cut off either because of an interruption or self-repair.

/| Overlapping, the double oblique indicates the point at which a current speaker’s talk is

overlapped by the talk of another.
xtextx Text between asterisks indicates what has been said by another speaker during overlapping.

: Colon(s) indicate that the prior syllable is prolonged. Multiple colons (e.g., :::) indicate a

more prolonged syllable.
T An upward arrow indicates a marked rise in pitch.
1 A downward arrow indicates a marked lowering of pitch.

[] Squared brackets are used to describe what is happening visually, such as movements,

speed, gesture and so on.
() Single pairs of parentheses indicate that words are unclear or inaudible in the clip.
(()) For vocalisations which are not easy to spell out such as ((cough)), ((snort)), and ((sniff)).
text Underlined text indicates a different voice tone.
— Points to the location of the phenomenon being discussed.

0.5 Indicates time in seconds between two 2 turns talking.
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B.1 ETHICS APPLICATION

Ethlcs ETH1920-0858: Beatrice Vincenzl (Medlum risk)

Date 22 Jan 2020

Researcher Beatrice Vincenzi

Project Exploring interpersonal interaction in the sighted guide experience
School School of Mathematics Computer Science & Engineering
Department Computer Science

Ethlcs application
Risks

R1) Does the project have funding?
No

R2) Does the project involve human participants?

Yes

R3) Will the researcher be located outside of the UK during the conduct of the research?
No

R4) Will any part of the project be carried out under the auspices of an external organisation,
involve collaboration between institutions, or involve data collection at an external
organisation?

No

R5) Does your project involve access to, or use of, material that could be classified as
security sensitive?
No

R6) Does the project involve the use of live animals?
No

R7) Does the project involve the use of animal tissue?
No

R8) Does the project involve accessing obscene materials?
No

R9) Does the project involve access to confidential business data (e.g. commercially sensitive
data, trade secrets, minutes of internal meetings)?
No

R10) Does the project involve access to personal data (e.g. personnel or student records) not

in the public domain?
No
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R11) Does the project involve deviation from standard or routine clinical practice, outside of
current guidelines?
No

R12) Will the project involve the potential for adverse impact on employment, social or
financial standing?
No

R13) Will the project involve the potential for psychological distress, anxiety, humiliation or
pain greater than that of normal life for the participant?
No

R15) Will the project involve research into illegal or criminal activity where there is a risk that
the researcher will be placed in physical danger or in legal jeopardy?
No

R16) Will the project specifically recruit individuals who may be involved in illegal or criminal
activity?
No

R17) Will the project involve engaging individuals who may be involved in terrorism,
radicalisation, extremism or violent activity and other activity that falls within the Counter-
Terrorism and Security Act (2015)?

No

Applicant & research team

T1) Principal Applicant
Name
Beatr ce V ncenz

Provide a summary of the researcher's training and experience that is relevant to this
research project.

Beatr ce s a second-year PhD student and th s study s re ated to her project. She has aready

p anned and conducted a study dur ng the frst year tted "Exp or ng nterpersona nteractons nthe
s ghted gu de exper ence" where she worked c osey wth vsua y mpared peop e. She s aso

vo unteer ng to B ndA d char ty for he p ng and ass st ng peop e wth vsua mparment. She s
actvey nvoved n

events to offer company and conversat on to v sua y mpared peop e and she siranedtobe a

gu de us ng the s ghted gu de techn que.

T2) Co-Applicant(s) at City

T3) External Co-Applicant(s)
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T4) Supervisor(s)
Dr S mone Stumpf

Dr Aex Tayor

T5) Do any of the investigators have direct personal involvement in the organisations
sponsoring or funding the research that may give rise to a possible conflict of interest?
No

T6) Will any of the investigators receive any personal benefits or incentives, including
payment above normal salary, from undertaking the research or from the results of the
research above those normally associated with scholarly activity?

No

T7) List anyone else involved in the project.

Project details

P1) Project title
Exp or ng Al techno ogy to support soca nteractons n the s ghted gu de nav gaton

P1.1) Short project title
Env s on ng Al techno ogy n the s ghted gu de exper ence.

P2) Provide a lay summary of the background and aims of the research, including the
research questions (max 400 words).

Many d fferent ass st ve techno og es have been bu tio assstvsua y mpared and b nd peope n
the r everyday ves. More recenty, computer vson, arifca nte gence and machne earnng have
been everaged n Ass stve Techno ogy research. W th n ass st ve techno ogy research, ndependent
nav gat on for peop e wth v sua mparment s cons dered a major cha enge, draw ng s gn f cant
attent on from the HCI research commun ty and, ncreas ngy, Al app cat ons. Nowadays, one of the
Al-based ass st ve techno ogy ams s enab ng peop e wth vsua mparment to a greater nav gaton
ndependence. Research has focused extens ve y on ass st ng nav gaton n the physca

env ronment, by prov d ng nformat on about surround ngs, through, for examp e, object recognton,
obstac es avo dance, phys ca d stance, prox mty of wa s and so on.

As recent work n HCI research argues, what r sks be ng neg ected here s that ndependence does
not mean on y do ng tasks autonomous y. Indeed, C. Bennett et a. [1] have ntroduced the
nterdependence perspect ve, show ng that peop e wth vsua mparment re y on and work together
w th others to accomp sh therda y actvtes, hgh ghtng that ndependence s asoacheved n

re at on w th others. Draw ng on th s new perspect ve we have conducted a deta ed qua tat ve
anays s on the s ghted gu de exper ence to ga n a deep understand ng of how peop e w th v sua
mpa rments and the r gu des are work ng together wh e they are nav gatng. F nd ngs h gh ght the
use of mutmoda resources to negot ate nav gatona c ues and other act vies (e.g. ongong
conversat on). Both part c pants are act ve y engaged and nterdependent to one another. Further,
anays s revea s how these resources are used to estab sh and c ose a common nteract ona space.
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For nstance, the gesture of ettng go s a cear s gn of a change from an nteract ona space to a
persona space, where peop e need to re y on others ab tes. S nce the s ghted gu de experence s
an nterdependence re at onsh p, we are now nterested n nvest gat ng how Al techno ogy can
support th s nterdependence n the nav gat on context.

Th s ser es of co-des gn workshops have been des gned to answer the fo ow ng research quest ons:
RQ1: How m ght Al be used to support the re at onsh p between a b nd/vsua y mpared person and
gude?

RQ2: G ven the s ghted gu de re at onsh p as an examp e of nterdependence, what mp cat ons does
t prov de for Al ass st ve techno ogy?

RQ3: How do pa rs adjust the r s ghted gu de re at onsh p n response to pre mnary ntervent ons,
wh ch capture the bas ¢ deas of what Al coud ach eve?

[1] Bennett, C., Brady, E., & Branham, S. M. (2018). Interdependence as a Frame for Ass stve
Techno ogy Research and Des gn. In ASSETS.

P4) Provide a summary and brief explanation of the research design, method, and data
analysis.

Th s research study s amng to nvest gate the ro e of Al techn ques to extend the s ghted gu de
exper ence. The orgna p an was to exp ore our research quest ons through a ser es of 3 co-des gn
workshops a ongs de three stages of mp ementat on over 6 months. Due to COVID-19 and UK
Government restr ct ons on trave and meet ngs we dec ded to rev se our methods and procedure n
the fo ow ng way.

The study w be conducted n 2 remote workshops over 4 months. Idea y the frst workshop w be
run n May/June and the second one n August/September. T me between the two workshops w be
used by researchers to ana yse co ected data, whch w nform the des gn of the fo ow ng pre-task
act vty and nterv ew. Each workshop w be composed of a pre-task act v ty that part c pants w do
n the r own homes, fo owed by an on ne ntervew. The pre-task actviyw beusedtohep

part ¢ pants dentfy and ref ect on part cu ar aspects of the s ghted gu de exper ence, and promote

d scuss on n the subsequent ntervews. Th s was the am of the work ng-n-par actvty nthe orgna
workshops, but has been amended to respond to the need for a remote study. The nterv ews,
themse ves, w be used to d scuss and promote further ref ect on on the exper ences n the pre-task
act v ty, and more genera y the way b nd peop e and the r gu des commun cate us ng gesture, body
movements and or entat on.

Workshop 1 - am: Exp orat on of body movements and or entaton n the s ghted gu de conf gurat on
to bu d a deep understand ng of “ ett ng go” scenar o

Pre-task:

Record ng actviy 1:

A'm - Observe and d scuss the use of gestures, body movements and or entat on n the s ghted gu de
exper ence.

Act viy: tak ng two wa ks n part ¢ pants’ homes ho d ng gu de’s arm/e bow (s ghted gu de

conf gurat on) and ho d ng gu de’s shou der. As part ¢ pants wak, they have to pay attent on and

ref ect on the gestures, movements and body or entat on of the gu de that he p them to move through
space and the gu de shou d observe and ref ect on what gestures, movements and body or entat on
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he/she makes that are he pfu, as they go from one room to another. At the end of each wa k they w
take a few m nutes to ref ect on what they have notced and w make an aud o record ng us ng the r
mob e phone to descr be gestures, movements and body or entat on (see “W31 pre-

taskAct v tyintruct ons™ f e for further deta s).

Record ng actvty 2:

A m: Ref ect on the trans t on between be ng gu ded and not be ng n phys ca contact (“ ett ng go”
from one another) and how gestures, body movements and or entat on can be an obstace.

Actviy: tak ng a wak n home us ng the s ghted gu de conf guraton and act ng a scr pt. The scrpt s
am ng to exper ence the “ett ng go” scenar o we are nterested n. Ths can be found nthef e
attached. After act ng the scr pt, as before, part c pants w take a moment to ref ect on what they
have not ced. Thoughts w be recorded us ng the r phones.

Interv ew:

The am of the ntervew s to d scuss what part c pants have not ced dur ng the pre-task actvtes.
Thsw he p us to understand body movements, or entat ons and gestures wh ch p ay an mportant
ro e nthe s ghted gu de re at onsh p. Moreover, we w focus on the “ett ng go” scenar o to
understand what and how body movements, or entat on and gestures are used dur ng th s trans ton
and how part c pants bu d a sense of one another ho d ng and unho d ng a person. (see

“WS1 gudelntervew” e for further deta s).

Workshop 2 - am: Exp orat on of sound through the use of body movements, or entat on and
gestures examp es we have ga ned from the prev ous stage

Pre-task:
A m: exper ence sound feedback n re at on to body movements, or entat on or gestures

Actviy: As nphase 1, researchers w desgnasma actvtytodoat home. Sncethsactviyw

be sirong y based on the resu ts of phase 1, we cannot prov de as much deta s as n the prev ous
workshop. However, partc pants w be nvo ved n a task where they w work together to exp ore
sounds us ng the r phones and/or s mp e phys ca objects they can f nd home and they are fam ar
wth. For nstance, p ayback a sound when the gude s mov ng away.

Interv ew:

The am of the nterv ew s to d scuss the exper ence they had. We are nterested n understandng f
sound feedback can be used to tr gger some body movements and or entat on, both when mov ng
together and when stand ng/mov ng ndependent y and therefore how sound can be used to extend
the sense pars make of each other.

Workshop 2 procedure may change f COVID-19 ockdown and soc a d stancng restrctons w  be
over at that t me. In th s case researchers w make new amendments to the Eth cs app caton.

Dur ng the Pre-task actv ty, partcpantsw record anaudof e us ng the r phone. They w have the
opt on to choose an app caton they are fam ar w th and that s access b e for them. Wew aso

g ve them the opt on to contact the ma n researcher fthey woud ke any suggest ons or further
nstruct ons on how to aud o record and share an aud o f e (see procedure deta s n “W31 pre-
taskAct v tyintruct ons™ f e). Aud o records w be sent by part ¢ pants to the researcher at the end of
the pre-task actvty. A aud o records w be transcr bed by the researcher and anonym zed. After
transcrptona dgta dataw be kept n an externa hard drve and stored n a fo der protected by a
password. Aud o data wou d be rev ewed by the researcher before conduct ng nterv ews and used
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as a start ng po nt and gude n the conversaton. On ne ntervews w be run on Webex and the
researcherw ca paricpantsaparatatme. Thsw heptomantanthe accessb ty of each
sess on as much as possbe. The ntervew w  ast approx mate y 30 m nutes. On ne meet ngs w
be recorded. Recorded ntervews w be transcr bed and anonym zed. Conversatonsw be
ntegrated n the data anays s of the aud o records and we w conduct themat c anays s.

We w recrutthree partc pant pars of aduts vng together, wth each par composed of a s ghted
gu de and a person reg stered severe y s ght mpared (b nd) or s ght mpared (parta y s ghted).
Interested pars need to have an estab shed re at onsh p through gu d ng, mean ng that they are
used to nav gate together us ng the gu de techn que ntherda y ves for at east 3 months. Indeed,
th s pre-estab shed re atonsh p a ows us to have the r ‘natura’ behav our as safe y as possbe
(further nformat on about the s ghted gu de techn que: https://www.rn b.org.uk/adv ce/gu d ng-b nd-
or-part a y-s ghted-person).

P4.1) If relevant, please upload your research protocol.

P5) What do you consider are the ethical issues associated with conducting this research and
how do you propose to address them?

1. Vunerabe peope

V sua y mpa red peop e cou d be cons dered vu nerab e. However, we are recru t ng peop e who are
ndependent and capab e ntherda y fe. Partcpants who are vsua y mpared are aready us ng
ass st ve techno ogy, such as screen readers, app catons and too s to nav gate n the envronment,
for nstance wh te cane, gu de dog or a s ghted gu de. They have an actve fe and our prev ous
study has shown that peop e are ab e to nav gate successfu y. For th s study we are exc uded

part ¢ pants w th mob ty prob ems to reduce r sk, and a so exc ude part ¢ pants w th any cogn t ve
mpa rment who are not ab e to g ve nformed consent.

2. Confdenta ty of data
-A dataw be keptconfdenta and secure.

-Wew notusetherrea names n any pub catons, and use a pseudonym nstead. Add tona vy, the
key to ther dentty w be kept n a password-protected and encrypted f e.

- On ne ntervews w be conducted us ng WebEx. We chose th s on ne too because t s secure
and confdent a and part c pants do not need to create an account to access the meet ng. Further, to
protect the r prvacy we w ask them to keep the r v deo off, therefore meet ng record ngw not
capture the r faces.

- A aud o data (both aud o-records and on ne ntervew)w be transcrbed nfu by the man
researcher and anonym sed.

P6) Project start date
The start date w be the date of approva .

P7) Anticipated project end date
30 Sept 2021

P8) Where will the research take place?
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Research w take p ace n partc pants’ homes and on ne, us ng Webex software for nterv ews.
S nce research w take p ace n partc pants’ homes and s ghted gudes w ass st peop e wth vsua
mpa rment throughout a actvtes, nav gat on tasks can be cons dered safe.

P10) Is this application or any part of this research project being submitted to another ethics
committee, or has it previously been submitted to an ethics committee?
No

Human participants: information and participation

The options for the following question are one or more of:
‘Under 18'; 'Adults at risk’; 'Individuals aged 16 and over potentially without the capacity io consent’;
‘None of the above'.

H1) Will persons from any of the following groups be participating in the project?
Aduts atrsk

H2) How many participants will be recruited?
6

H3) Explain how the sample size has been determined.

S nce the approach s many qua tatve, we do not need a arge samp e. Moreover, engagng wth a
ow number of part c pants pars w a ow the ma n researcher to g ve enough and equa attenton to
a.

H4) What is the age group of the participants?

Lower Upper

18

H5) Please specify inclusion and exclusion criteria.

Partcpantsw sgn up to the study ony as a par. Both peope w need to:

- ve together n UK,

- speak Eng sh,

-aduts over 18 years od,

- must be ab e to g ve consent.

Interested pars need to meet these ncuson crtera:

- The par must be composed by a s ghted person and a person reg stered severe y s ght mpared
(prevousy"b nd") or s ght mpared (prevousy "parta y s ghted").

- Have an estab shed gu d ng re at onsh p for at east 3 months.
We exc ude part ¢ pants who have:
- any cogntve mparments whchw mean that they cannot g ve nformed consent.

- Mob ty mparment, because the k nd of gu de exper ence can greaty change consderng th s
cond ton and for th s reason t s not appropr ate for our scenar o.
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H6) What are the potential risks and burdens for research participants and how will you
minimise them?
Aduts atrsk

Even though vsua mpared peop e are cons dered adu ts at r sk, th s research study does not

ant ¢ pate cons derab e r sks and burdens. However, we understand that ong ntervews can be trng
and ra se the r sk of stress, for th s reason we w  nform part ¢ pants that they can have any breaks
they need.

Techno ogy access b ty

Dur ng Pre-task actvtes, peope w need to send aud o record ngs to the researcher by ema usng
the r phones. Peop e may have access b ty ssues dur ng th s task comp ement, ead ng to stress
and rrtatonfee ngs. Tomnmzethsrsk wew eave them the cho ce to use any app cat on they
are fam ar wth and wew provde a deta ed examp e of how to use an app to record and share an
audof e by ema . Further, we w nform part c pants they can contact the ma n researcher at any
tme fthey have any prob em or to d scuss the best procedure for send ng record ngs (see

“WS1 pre-taskAct v tylntruct ons™ f e). On ne meetng too s can a so ra se accessb ty probems. In
th s case, we have mt gated th s r sk, fo ow ng some precaut ons. Intervews w be conducted a par
at atme, nstead of schedu ng a common sess on among a paricpants. Thsw he p them to
reduce the r work oad. Further, on ne sessonsw be ony n conversat on format. Other too s, such
as screen shar ng or any nteract ve too (e.g. wh teboard, work ng on a shared document, etc.) w

be avo ded. Indeed, usua y such too s cause most accessb ty prob ems.

H7) Will you specifically recruit pregnant women, women in labour, or women who have had a
recent stillbirth or miscarriage (within the last 12 months)?
No

H8) Will you directly recruit any staff and/or students at City?
None of the above

H8.1) If you intend to contact staff/students directly for recruitment purpose, please upload a
letter of approval from the respective School(s)/Department(s).

H9) How are participants to be identified, approached and recruited, and by whom?
Researchers w ask part ¢ pat on of three pars out of 4 from the prev ous study tted "Exp or ng
nterpersona nteractons n the s ghted gu de exper ence". We w present th s study as a new study,
say ng that there s no ob gaton to take part n th s study. Indeed, we w a so recrut other pars of
part ¢ pants through adverts v a Tw tter, Facebook, and send ng ema s to ex st ng contacts of the
student and superv sors. We w adopt the nc us on/exc us on cr ter a attached (see “ nc-exc -
criera updated” pdfif e).

The prnc pa researcher Beatrce w create a recru tment advert sementTh s w be accessbe
through screen readers (see “advert sement updated”f e). Ema sw be sent n pan text and
content w be cop ed and pasted from the access b e advert sement. Interested parsw receve n
advance by ema the part c pant nformaton sheet n access b e format, we w gve themtme (5
days) to read and ask any quest ons and/or concerns. Pars of part c pants who are st nterested
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and woud ke to take part n the study w receve the nktothe nformed consent, whchw be
s gned through Qua ir cs serv ce, offered by C ty.

H10) Please upload your participant information sheets and consent form, or if they are online
(e.g. on Qualtrics) paste the link below.

H11) If appropriate, please upload a copy of the advertisement, including recruitment emails,
flyers or letter.

H12) Describe the procedure that will be used when seeking and obtaining consent, including
when consent will be obtained.

After part c pants have shown nterest n tak ng part n the study, the man researcher w send by
ema a nk tothe on ne survey to gan consent before any actvty. Consentw be obta ned by
dgta y sgnnganon ne form. We w use Quaircs serv ce offered by C ty to create the on ne
nformed consent and we w make sure tw be comp ant w th re evant W3C accessb ty

gude nes. Specfca y, accessb tyw be verfed through the “Check Survey Accessb ty” too

bu t-n the p atform.

H13) Are there any pressures that may make it difficult for participants to refuse to take part in
the project?
No

H14) Is any part of the research being conducted with participants outside the UK?
No

Human participants: method

The options for the following question are one or more of:

'Invasive procedures (for example medical or surgical)’; 'Intrusive procedures (for example
psychological or social)’; 'Potentially harmful procedures of any kind'; 'Drugs, placebos, or other
substances administered to participants'; 'None of the above'.

M1) Will any of the following methods be involved in the project:
None of the above

M2) Does the project involve any deceptive research practices?
No

M3) Is there a possibility for over-research of participants?
No

M4) Please upload copies of any questionnaires, topic guides for interviews or focus groups,

or equivalent research materials.

M5) Will participants be provided with the findings or outcomes of the project?
Yes

M5.1) Explain how this information will be provided.
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The researcher w not prov de the f nd ngs or outcomes of the project to the part c pants d recty, but
she w nform them through the part ¢ pant nformat on sheet that part c pants can request a copy of
the resu t to the researcher by ema . In th s case, a fnd ngs summary w be sent to the partc pant n
an access b e format.

M6) If the research is intended to benefit the participants, third parties or the local community,
please give details.

M7) Are you offering any incentives for participating?
Yes

M7.1) Please give details, justifying their type and amount.
As athank you for part c pants’ pars nvo vement, we w offer £20 n Amazon vouchers per person.

M8) Does the research involve clinical trial or clinical intervention testing that does not
require Health Research Authority or MHRA approval?
No

M9) Will the project involve the collection of human tissue or other biological samples that
does not fall under the Human Tissue Act (2004) that does not require Health Research
Authority Research Ethics Service approval?

No

M10) Will the project involve potentially sensitive topics, such as participants' sexual
behaviour, their legal or political behaviour, their experience of violence?
No

M11) Will the project involve activities that may lead to 'labelling’ either by the researcher (e.g.
categorisation) or by the participant (e.g. 'I'm stupid’, 'I'm not normal')?
No

Human participants: vulnerable

V1) Please provide details of enhanced ethical procedures to safeguard these participants.
We are recru t ng peop e who are ndependent and capabe ntherda y fe. Partc pants who are
vsua y mpared:

- are aready us ng ass st ve techno ogy, such as screen readers, app catons and too s to nav gate
n the env ronment, for nstance wh te cane, gu de dog or a s ghted gu de.

- They have an actve fe and our prev ous research study has shown that v sua y mpared peop e
are ab e to nav gate successfu y.

Add tona y, dur ng our sess ons we w adopt act vt es and methods such as bodystorm ng,, ro e

p ay ng, tang b e objects (such as phones) to express op n ons, and fee ngs. In contrast to v sua
mater a s, these methods w he p peop e wth vsua mparments to be actvey engaged nactvtes
where they have to work w th s ghted peop e. These methods a ow us to set up an accessb e

env ronment where peop e wth vsua mparmenis w fee comfortab e to share fee ngs.
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V2) Please give details of the vulnerable participant protection procedures you propose to
adopt should there be any evidence or suspicion of harm (physical, emotional or sexual) to a
vulnerable person. Include a referral protocol identifying what to do and who should be
contacted.

S nce the study w  be run remote y, hav ng ev dence or susp c on of harm to a vu nerab e person s
an un key event. However, fthe researcher w have any susp c on about that, she w contact
superv sors to seek adv ce. After that she w transfer the case to re evant author t es for further
nvest gat on.

V3) Please give details of how you propose to ensure the well-being of the vulnerable
participant, particularly with respect to ensuring that they do not feel pressured to take part in
the research and that they are free to withdraw from the research without any prejudice to
themselves at any time.

The man researcherw nform part c pants that part c paton s vo untary and they can w thdraw from
the study at any tme. She w wrte ton the partc pant nformat on sheet, she w repeat tverba y
dur ng each workshop and she w ask part ¢ pants to conf rm th s statement n the consent form. The
target popu at on may nc ude vu nerab e peop e, but t s our ntent on to recrut on y peop e who are
ab e to g ve consent.

V4) Will carers, parents, teachers or other parties be present during the research?
Yes

V4.1) Outline how the confidentiality of the participants will be upheld.
Deta s about confdenta ty w be asked through a statement n the nformed consent.

V5) Are participants able to give informed consent?
Yes

V6) Please give details of any City staff or students who will have contact with adults at risk
and/or will have contact with young people (under the age of 18) and the details of current
(within the last 3 years) Disclosure and Barring check.

Name

Beatr ce V ncenz

DBS reference number
001646045894

Date of DBS
31 Jan 2019

Type of Disclosure
D sc osure and Barr ng (DBS) enhanced d sc osure check
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V7) Please give details of any non-City staff or students who will have contact with adults at
risk and/or will have contact with young people (under the age of 18) and the details of current
(within the last 3 years) Disclosure and Barring check.

Name

Institution

Address of organisation that requested disclosure
DBS reference number

Date of DBS

Type of disclosure

Iw not be recrutng any part c pants who fa under the Menta Capacty Act 2005.

Data

D1) Indicate which of the following you will be using to collect your data.
Interv ews

Aud o/d g ta record ng nterv ewees or events

Other

D1.1) Provide details if you have selected other.
phone apps for aud o record ng

D2) How will the the privacy of the participants be protected?
De-dent fed samp es or data

D3) Will the research involve use of direct quotes?
Yes

D5) Where/how do you intend to store your data?

Data to be kept na ockedf ng cab net

Data and dentfers to be kept n separate, ocked f ng cab nets
Password protected computer f es

Storage on encrypted dev ce (e.g. aptop, hard dr ve, USB

D6) Will personal data collected be shared with other organisations?
No

D7) Will the data be accessed by people other than the named researcher, supervisors or
examiners?

Yes
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D7.1) Explain by whom and for what purposes.

P ctures may be used n pub catons and presentat ons dur ng academ c events and conferences to
descr be sess on procedure and/or show actvtes. In such a case researchers w ask part c pants
perm ss on through nformed consent and w ensure that dentfab e data (such as faces) w be

b urred.

D8) Is the data intended or required (e.g. by funding body) to be published for reuse or to be
shared as part of longitudinal research or a different/wider research project now or in the
future?

No

D10) How long are you intending to keep the research data generated by the study?
Fo ow ng Unversty's gu de nes on retent on, data generated by the study w be reta ned for ten

years.

D11) How long will personal data be stored or accessed after the study has ended?
As above, we w store persona data for ten years.

D12) How are you intending to destroy the personal data after this period?
A dgta dataw be permanenty de eted and paper dataw be shredded and d sposed of.

Health & safety

HS1) Are there any health and safety risks to the researchers over and above that of their
normal working life?
No

HS3) Are there hazards associated with undertaking this project where a formal risk
assessment would be required?
No

Attached files

WS1 pre-taskAct v tylnstruct ons.pdf
WS1-gu delnterv ew_pdf

consentForm samp e updated.pdf

Part ¢ pantinformat onSheet updated.pdf
advert sement updated_pdf

nc-exc -cr ter a updated.pdf
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Ethics ETH2021-1000: Miss Beatrice Vincenzi (Medium risk)

Date Created 14 Jan 2021

Date Subm tted 15 Jan 2021

Date of astresubmsson 17 Feb 2021

Date forwarded to 15 Jan 2021

comm tiee

Academ c Staff M ss Beatr ce V ncenz

Student ID 180045423

Category Doctora Researcher

Superv sor Dr S mone Stumpf

Project Exp or ng Al techno ogy to support soc a nteractons n the s ghted
gu de nav gaton

Schoo Schoo of Mathemat cs, Computer Sc ence & Eng neer ng

Department Computer Sc ence

Current status Approved after amendments made

Ethics application

Amendments

SA1) Types of modification/s

Change the procedures undertaken by part c pants, nc ud ng any change re at ng to the safety or
phys ca or menta ntegrty of research part ¢ pants, or to the r sk/benef t assessment of the project or
co ectng add tona types of data from research part c pants

Change the des gn and/or methodo ogy of the project, nc ud ng chang ng or add ng a new research
method and/or research nstrument

SAZ2) Details of modification

We seek to make amendments to Stage 2. It was env saged that th s woud nc ude a pre-task act vty
to do at home and an on ne ntervew. The purpose was to exp ore sounds through the use of body
movements examp es we have ga ned from the prev ous stage.

We have rev sed th s stage to cons st of an on ne co-des gn sess on ony durng wh ch we w
present scenar os of use (see up oaded document) and prototype deas based on our f nd ngs from
Workshop 1 and rece ve feedback and ns ghts from Stage 1 part c pants. The workshopw  ast
approx matey one hour. A matera w be ava abe nvsua format (storyboard) and text format
(story). We w ask part c pants to step through the scenar o and we may ask part ¢ pants to use
everyday mater a s wh ch they have ava ab e at home such as phone, bands or s m ar to s mu ate
our prototype and prov de feedback.

Stepp ng through the nteract ons and the use of raw materas w he p part ¢ pants to ref ect on the
exper ence, generat ng deas and ref ect on strengths and weaknesses of the proposed prototype,
env s on ng how the Al ass st ve techno ogy nterp ays n s ghted gu dng and specfca y n moments
where the gu de needs to suddeny eave the vsua mpared proxmty.

As the part c pants step through the scenar o, the researcher w prompt for feedback on:
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- Benefts and m tat ons of scenar o of use
- M ss ng or redundant steps n the scenaro

- Pos tve and negat ve aspects of the proposed techn ca so ut on, e.g., start ng/stopp ng the system,
aud tory feedback, camera p acement, etc.

- Potenta mpact of everyday use, such as secur ty, secur ty, user exper ence

SA3) Justify why the amendment is needed
We were asked to further spec fy stage 2, once we had more nformat on, after our nta app caton
was approved.

SA4) Other information

SAS) Please upload all relevant documentation with highlighted changes
Project amendments

P1) Project title
Exp or ng Al techno ogy to support soca nteractons n the s ghted gu de nav gaton

P2) Principal Applicant
Name
M ss Beatr ce V ncenz

Provide a summary of the researcher's training and experience that is relevant to this
research project.

Beatr ce s a second-year PhD student and th s study s re ated to her project. She has aready

p anned and conducted a study dur ng the frst year tted "Exp or ng nterpersona nteractons nthe
s ghted gu de exper ence" where she worked c osey wth vsua y mpared peop e. She s aso

vo unteer ng to B ndA d char ty for he p ng and ass st ng peop e wth vsua mparment. She s
actvey nvoved n

events to offer company and conversat on to v sua y mpared peop e and she siranedtobe a

gu de us ng the s ghted gu de techn que.

P3) Co-Applicant(s) at City

P4) External Co-Applicant(s)

P5) Supervisor(s)
Dr S mone Stumpf

Dr Aex Tayor
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B.2 ADVERTISEMENT

CITY

UNIVERSITY QOF LONDOM
EST 1894

Department of Computer Science
City, University of London

Volunteers needed for research in envisioning Al technology in
the sighted guide experience.

Who are we looking for?

We are looking for an adult pair (over 18) living together in UK.

Your pair should be composed of a sighted guide and a sight impaired person with an
established relationship through guiding of at least 3 months.

You should not have any mobility or cognitive impairment.

What would your participation involve?

We will ask to participate in 2 remote workshops between May to September, each
composed of a pre-task activity to do at home followed by an online interview. You will have
3 days to complete the pre-task activity of about 30 minutes and the subsequent interview
will last about 30 minutes. You will be asked to identify and reflect on particular aspects of
the sighted guide experience and promoting thoughts and discussion in the online interview.

What do | receive?

In appreciation for your time, your pair will receive 2 Amazon vouchers of £20.

Who should | contact for further information or to volunteer?

Please contact: Beatrice Vincenzi.

Email: beatrice.vincenzi@city.ac.uk. Mobile: 07955 367 578, Twitter: @Beatrice_vince
Supervisors. PhD Simone Stumpf simone.stumpf. 1@city.ac.uk. PhD Alex Taylor

alex.taylor@ecity.ac.uk

This study has been reviewed by, and received ethics clearance
through the Computer Science Department City, University of London.

If you would like to complain about any aspect of the study, please contact the Secretary to the Senate Research Ethics
Committee on 020 7040 3040 or via email: Anna.Ramberg.1@city.ac.uk.

City, University of London is the data controller for the personal data collected for this research project. If you have any
data protection concemns about this research project, please contact City's Information Compliance Team at
dataprotection@city.ac. uk
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B.3 INCLUSION EXCLUSION CRITERIA CHECKLIST

INCLUSION AND EXCLUSION CRITERIA CHECKLIST

(Internal document)

Thank you for your interest in this study!

What is your age?

Do you speak English fluently?

Yes No

Do you live together in UK?

Yes No

Have you contacted me as a pair of participants?
Yes No

Depending on the person:

Are you a person registered severely sight impaired or sight impaired?
Yes No

Are you a sighted guide?

Yes No

How long have you been a guide of ... ?

Yes No

Thinking about the relationship with your companion:

Do you usually go around using a sighted guide technique?
Yes No

Do you feel comfortable going around with your companion using the sighted guide

technique?
Yes No

Mobility impairment check:

Do you have a mobility impairment?

How long can you travel using white cane, guide dog or sighted guide (at least 20 mins)?

Cognitive abilities check:

DO you have any cognitive impairment?

Yes No

What is your preferred contact method:

Mail  Phone Text Social Media

Contact details:

199



200 APPROACHING A DESIGN SPACE AT THE INTERSECTION OFAlI AND INTERDEPENDENCE (STUDY 2)

B.4 PARTICIPANT INFORMATION SHEET

CITY

UNIVERSITY OF LONDON
EST 1894

REC reference number and date:
ETH1920 0858, 24 April 2020

Title of study

Envisioning Al technology in the sighted guide experience

Research Team

Principal researcher: Beatrice Vincenzi.
Supervisors: PhD Simone Stumpf and PhD Alex Taylor.

Participant information sheet introduction

We would like you to take part in this research study. Before you decide whether you would like to
take part it is important that you understand why the research is being done and what it would
involve for you. Please take the time to read the following information carefully. Feel free to ask if
you would like more information.

What is the purpose of the study?

The purpose of this study is to investigate the role of Al techniques to extend the sighted guide
experience, through exploration of body movements, orientation and gestures used in this
experience and how sound can augment the sense pairs make of each other. This study will help
researchers to design an Al technology you may envision as part of your future everyday life
technology.

Why have | been invited to take part?

You have been invited to participate in this study because you expressed interest in participating.
Additionally, you are an adult pair living together in UK, composed of a sighted person and a
person registered severely sight impaired or sight impaired. To participate in the study your pair
needs to have an established relationship in the standard guide configuration. A maximum of 2 other
pairs like you and your companion will be involved in the project.

Do | have to take part?

The participation in the study is voluntary and you can decide if you want to take part. Both your
companion and you need to agree. It means that if either of you decides to not take part in the study,
you will both be automatically excluded and your contact information will be permanently deleted.
You have the right to withdraw at any time without giving a reason. You will not be penalized in any
way for not taking part. If your pair choose to continue in the project, you will be asked to sign an
online consent form.

What will happen if | take part? What do | have to do?

We will be asked to your pair to take part in 2 workshops over a period of 4 months from May 2020
to September 2020, with 6 weeks in between workshops. Workshops will be run remotely and each
session will be composed of a pre-task activity to do home, followed by an online interview. The pre-
task activity will help you to identify and reflect on particular aspects of the sighted guide experience,
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navigating in your home space and audio recording your thoughts using your phones. Pre-task
activities will last about 30 minutes and you can choose to do them anytime over 3 days. Interviews
will be conducted to promote further discussion on what you have experienced during the pre-task
activities and on the sighted guide experience overall. We will use Webex meeting tool, interviews
will last approximately 30 minutes and will be recorded. All audio data will be transcribed by the
researcher and anonymized.

What are the possible disadvantages and risks of taking part?

This study is completely confidential, and we have identified no reasonably foreseeable risks of harm,
safety, or side effects to you as a result of taking part in this study.

What are the possible benefits of taking part?

There are no direct benefits for taking part in the workshops. However, your participation in this
research is greatly appreciated. As a thank for your involvement your pair will receive £20 in Amazon
voucher per person.

What should I do if | want to take part?

You should contact the main researcher Beatrice Vincenzi, contact details are reported at the end of
the document. She will send you a link to fill in the informed consent online and will schedule the first
workshop, providing also further information about pre-task activities.

Data privacy statement

City, University of London is the sponsor and the data controller of this study based in the United
Kingdom. This means that we are responsible for looking after your information and using it properly.
The legal basis under which your data will be processed is City’s public task.

Your right to access, change or move your information are limited, as we need to manage your
information in a specific way in order for the research to be reliable and accurate. To safeguard your
rights, we will use the minimum personal-identifiable information possible (for further information
please see guide to data protection).

City will use your name and contact details to contact you about the research study as necessary. If
you wish to receive the results of the study, your contact details will also be kept for this purpose.
The only people at City who will have access to your identifiable information will be Beatrice Vincenzi.
City will keep identifiable information about you from this study for 10 years after the study has
finished.

You can find out more about how City handles data by visiting City legal information. If you are
concerned about how we have processed your personal data, you can contact the Information
Commissioner’s Office (10C) |I0C website.

Will my taking part in the study be kept confidential?

Your participation will be kept confidential and we will take some precautions to guarantee your
anonymity. Your pair will receive two pseudonyms which will be used throughout the project, rather
than your personal names. Online interviews will be recorded, but we will ask you to keep your
webcam off. All audio data will be fully transcribed and anonymized. All digital data and the mapping
sheet between pseudonyms and real names will be stored on an encrypted folder protected by a
password. Only the principal investigator Beatrice Vincenzi will know that password.

201



202 APPROACHING A DESIGN SPACE AT THE INTERSECTION OFAlI AND INTERDEPENDENCE (STUDY 2)

What will happen to the results?

After the study the results will be reported in a written documentation as part of the PhD Thesis of
Beatrice Vincenzi. Results could also be published in some academic journals or conferences. In both
case we will not include your personal details. If you desire to have a copy of the result, please send
a request by email to the researcher Beatrice Vincenzi.

What will happen when the research study stops?

All data will be kept in using secure storage for up to ten years. After the study digital data (except
select video data) will be transferred to an external hard disk protected by a password and hard data
will be kept in a locked cabinet.

Who has reviewed the study?

This study has been approved by City, University of London’s Computer Science Research Ethics
Committee.

What if there is a problem?

If you have any problems, concerns or questions about this study, you should ask to speak to a
member of the research team. If you remain unhappy and wish to complain formally, you can do this
through City’s complaints procedure. To complain about the study, you need to phone 020 7040
3040. You can then ask to speak to the Secretary to Senate Research Ethics Committee and inform
them that the name of the project is: Envisioning Al technology in the sighted guide experience,
conducted by Beatrice Vincenzi.

You can also write to the Secretary at:

Anna Ramberg

Research Integrity Manager

City, University of London, Northampton Square
London, EC1V OHB

Email: Anna.Ramberg.1@city.ac.uk

Insurance

City holds insurance policies which apply to this study. If you feel you have been harmed or injured
by taking part in this study you may be eligible to claim compensation. This does not affect your legal
rights to seek compensation. If you are harmed due to someone’s negligence, then you may have
grounds for legal action.

Further information and contact details

Researcher: Beatrice Vincenzi, PhD student, beatrice.vincenzi@city.ac.uk.
Mobile: 07955 367 578.

Supervisors: PhD Simone Stumpf, simone.stumpf.1@city.ac.uk.

PhD Alex Taylor, alex.taylor@city.ac.uk.

Thank you for taking the time to read this information sheet.
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B.5, INFORMED CONSENT

CITY

LINIVERSITY OF LONDOMN

- EST 1894 - G

REC reference number:
ETH1920 0858

Title of study
Envisioning Al technology in the sighted guide experience.

Informed consent instructions

For participating in the study, | ask you to fill in this online form, composed of 10 statements.

1

| have read and understood the participant information sheet dated 24/04/2019 for
the above study. | have had the opportunity to consider the information and ask

questions which have been answered satisfactorily.

| understand that my participation is voluntary and that | am free to withdraw without

giving a reason without being penalised or disadvantaged.

| understand that this project involves participation in two remote workshops from

May/June 2020 to August/September 2020.

| consent pre-task activities to be audio recorded and interviews to be recorded. |

understand that webcam during online interviews will be off.

| agree the use of de-identified data in any publications and conferences.

| agree the use of anonymised direct quotes from audio data in any publications and

conferences.

I understand that a pseudonym will be assigned to me and all digital data will be kept

in an encrypted folder protected by a password.

| agree to maintain confidentiality of the workshops. The gathered information will be
held by Beatrice Vincenzi and processed for her PhD project as well as future research

publication.

| agree to City recording and processing this information about me. | understand that
this information will be used only for the purpose(s) explained in the participant
information and my consent is conditional on City complying with its duties and

obligations under the General Data Protection Regulation (GDPR).

10

| agree to take partin the above study, titled: Envisioning Al technology in the sighted
guide experience.
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B.6

PART Al ACTIVITIES GUIDE

Workshop 1- Pre-task activity instructions

Please, read carefully the entire document before doing the following activities and contact
the researcher if you have any question or concern. In the workshop 1 of the study you will
have to take 3 short activities. At the end of each activity you will have to audio record your
thoughts using your phone and send the record by email to Beatrice.

Activity 1
Aim: Observe and discuss the use of gestures, body movements and orientation in the sighted
guide experience.

Step 1:

Plan a walk at home which starts and ends in the same location. With a member of your
household navigate from one room to another (e.g. bedroom to kitchen) using the sighted
guide configuration (holding arm or elbow). On this occasion you should use the configuration
you usually have in everyday life and that you are more comfortable with.

Step 2:

As you walk, pay attention and reflect on the gestures, movements and body orientation of
your guide that help you to move through space or if you are the guide observe and reflect on
what gestures, movements and body orientation you make that are helpful, as you go from
one room to another. For example, if you are holding the elbow, as you move through a narrow
space like a corridor you might feel your guide raise their elbow and rotate their body. This
gives you a clue that you need to move behind.

Step 3:
After the walk take a few minutes to reflect on what you have noticed.
e To Noah: what gestures, movements and body orientation of your guide have you
noticed that helped you to move through space?
What was your sense about the guide posture and position?
¢ How have those movements helped you?
e To Grace: what gestures, movements and body orientation have you made that were
helpful while walking?
e Why did you do those movements?
« What did you want to say doing those movements?

Step 4:

Make an audio recording using your mobile phone where you both Noah and Grace describe
gestures, movements and body orientation, answering the questions in step 3. Start the
recording saying: “walk number 1”.

Step 5:

Send the 2 audio records to the researcher by email at beatrice vincenzi@scity ac uk
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Activity 2
Aim: Observe and discuss differences in the use of gestures, body movements and
orientation in a different configuration.

Step 1:
Repeat the walk you have done in Activity 1. This time walk holding a different part of the
guide’s body that you usually don't hold (for example the shoulder or the elbow).

Step 2:

As before, as you walk, pay attention and reflect on the gestures, movements and body
orientation of your guide that help you to move through space or if you are the guide observe
and reflect on what gestures, movements and body orientation you make that are helpful, as
you go from one room to another.

Step 3:
After the walk take a minute to reflect on what you have noticed.
o To Noah: what gestures, movements and body orientation of your guide have you
noticed that helped you to move through space?
e To Grace: what gestures, movements and body orientation have you made that
were helpful while walking?
e To Both: How did gestures, movements and body orientation help you this time?
e Can you both describe any difference you have noticed compared to the previous
walk?

Step 4:

Audio record your thoughts and answers in step 3 using your phone. Start the recording
saying: “Walk number 2”.

Step 5:

Send the audio recording to the researcher by email at beatrice vincenzi@scity.ac.uk
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Activity 3
Aim: Reflect on the transition between being guided and not being in physical contact (“letting
go” from one another) and how gestures, body movements and orientation can be an obstacle.

Step 1:

Plan a walk at home which starts and ends in the same location. With Grace navigate from
one room to another (e.g. bedroom to kitchen) using your standard sighted guide configuration
(the same you have used in Activity 1).

Step 2:

As you walk, act the following script.

Script:

e Start your trip sitting on the couch/bed/chairs and set up a timer on your phone for 15
seconds, start it, put the phone in your pocket and start walking together. Note: when
the phone rings because the timer ends, stop it before continuing the walk.

Continue to the path you have planned.

When you are in the kitchen, Grace offers a glass of water: “would you like a glass of

water?”, Noah answers positively. Grace takes a glass of water and passes it to Noah.

Noah drinks it and puts it back on the table.

¢ Resume your walk and when you pass close to a window, stop the walk to open the
window and then resume your walk.

e After that continue your walk till you come back to the couch/bed/chairs and sit down
as at your starting point.

Can you act this script at home? If for some reason, this script does not make sense in the
environment where you live, please take some time to think of two tasks you can do at home
and that require you to stop and reposition yourselves temporarily in the space while you are
walking together.

During the walk observe and reflect if you experience some moments where you have
to interrupt being in physical contact: how does the transition between the sighted guide
configuration and not being in physical contact and vice versa happen? pay special attention
to what body movements, orientation and gestures are perceived in this transition and what
they help to tell you. For example, you stop, and you feel your guide twisting the held arm, this
gives you a clue that he is turning to face you and it is time to let go of the arm you are holding.

Step 3:
After acting the script, take a moment to reflect on what you have noticed.

e Have you noticed moments where you had to let go from one another?

e How did this transition happen?

e To Noah: What body movements, orientation and gestures helped you in this
transition? How?

e To Grace: What body movements, orientation and gestures did you do in this transition
to help Noah? How?

e Once standing or moving independently were body movements, orientation and
gestures still important to have a better sense of one another? How? Can you both
bring an example?

e« How did you regain physical contact?

Step 4:

Audio record your answers in step 3 using your phone. Start the recording saying: “Walk
number 3.

Step 5:

Send the audio recording to the researcher by email at beatrice vincenzi@city ac uk
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How to record and share the audio recording.

IPhone users, using Voice Memo app

How to record a voice memo

1. Open the Voice Memos app or ask Siri to open it.

2. Torecord, tap or click the big red circle record button on the bottom of your screen. If
you are running Voice Over you use two fingers and double tap to start the recording

3. To stop, tap the stop button on the bottom of your screen or using Voice Over use two
fingers and double tap. When you stop the recording, your memo is saved
automatically with your current location as the title. The application opens up the single
recording interface

4. From here you can review and share your recording.

How to review the voice memo just saved
1. The audio file will appear on the top of your screen.
2. In order to go back and preview that audio file, tap the play button. Using VoiceOver,
swipe right your finger till you find the "Play" option, double tap the screen to play it.
3. To stop it, tap the stop button or double tap the screen with VoiceOver.

How to share the voice memo just saved
1. The audio file will appear on the top of your screen.
2. In order to share the audio file, tap the "more actions" button. This button has three
points, then tap on share. Using Voice Over, swipe right your finger till you find the
"more functions" option and double tap the screen. Swipe right again to find "Share"
option, double-tap the screen to select it.
3. You have now the possibility to select "email" option.

4. Insert my email address: beatrice vincenzi@city ac uk and send it.

Android users, using Sound Recorder
To record your voice, you can use an application of your choice, which you are familiar with
and it is accessible for you. The application should allow you to share the audio record by
email with the researcher.

For example, if you have an Android phone you may use the “Sound Recorder”
application.
Once you have opened the app, you can press the red “start” button at the bottom-left corner.
To stop recording, press the “Stop” button, it is the second button from the left at the bottom.
The app will ask you to choose the file name and save it.
Pressing “Recordings” button, which is the second one from the left at the bottom of the
screen, you can access to all audio records. The first one in the list is the last recording you
have made. Select it and press the share button at the bottom of the screen (it is the first one
from the left). You will have access to the email application, which allows you to send the
audio recording.

If you have any further question or issue, please get in touch at beatrice vincenzi@city ac uk.

Thank you for taking part in these activities!
After sending all audio recordings, Beatrice will get in touch to schedule the interview.
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B.7

PART Al INTERVIEW GUIDE

Interview Guide for the researcher:

Thanks for taking part in the study!

Turn off your webcam!
Begin recording

Introduction

The aim of this study is to explore body movements and orientation in the sighted guide
configuration and some moments where you had to “let go” from one another.

For doing so, during this interview we will review together what you have recorded home and
ask more questions about situations where you have lost physical contact.

Feel free to ask me questions at any time and if you need a break.
You do not have to talk about anything that makes you uncomfortable.

The session is recording and all information you provide is confidential.
Let's start!

Related to recording activity 1:
Recap/presentation of what they have recorded. Which body movements, orientation and
gestures they have noticed and how they help them to make sense of one another.
[Think of a way to present them, for example by category.]
[Think a way to present differences that they have noticed from walk 1 and walk 2]
« Have | misunderstood something?
Do you have anything to add?
Doing the exercise, have you realised the importance of some movements that you
usually take for granted while walking in the sighted guide configuration?
Extension:
¢ [To both] Thinking about your entire experience, have you noticed any other body
movements, orientation and gestures that the walk did not capture?
+ If so, can you describe in more details what these gestures are and how they
help you

Related to recording activity 2:

Recap/presentation of what they have recorded in the second part.
[Think about how to present them]

What “letting go” scenario they have experienced.

What moments/gesture they have associated with that moments
Have | misunderstood something?

Do you have anything to add?

Further exploration of “Letting go” from one another:
Thinking about your entire experience:
e To [name of blind person]: Can you recall a situation where you lost physical contact
unexpectedly?
e (Can you describe the situation? When did it happen? How? Who was the guide?
[joumey description]
« How did you feel? Did you become disoriented? [describe] Why did you feel like that?
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¢ To [guide or household/family name]: Can you recall a situation where you became
unsure of [blind person’s name] safety or felt you were being unhelpful because of how
you moved or orientated your body? [describe]

¢ When did it happen? How? Who was your guidee? [journey description]

¢ On that occasion have you moved away from the guidee? How did you feel? Did you
become disoriented? [describe] Why did you feel like that?

« Canyouremember any other positive or negative moment when you had to let go from
each other? Can you describe in detail these situations?
It can be the same situation or two different ones. In that situation:
¢ Who was your guide/guidee?
o [fitis relevant, when it happened, journey description?

Losing/regain physical contact:
In these situations, you have just described:
« (What was happening before you lost contact?)
« How did you lose contact with them?
 What did you do to regain contact? (or did something else happen?)

Related to body movements, orientations and gestures:

¢ During the transition from being in physical contact to moving/standing independently,
did body movements, orientations and gestures help you to make sense of one
another? [How?]

e« Thinking about situations you have described previously, have body movements,
orientations and gestures been an obstacle?

¢ Which movements in particular, why and how?

+ Which gestures, body movements and orientations helped you to re-establish physical
contact? How?

« Have you noticed and can you describe any difference perception of body movements,
orientation and gestures that helps you to build sense of the other person when you
are in the guide configuration and when you are not in physical contact?

¢ |s there anything that you would like to know about the guide when you are moving
independently?

¢ |s this something you usually make sense through body movements, orientations and
gestures when you are in physical contact?

Is there anything you would like to add that we have not covered?

Thanks for taking part in the study.
End audio recording

209



210 APPROACHING A DESIGN SPACE AT THE INTERSECTION OFAlI AND INTERDEPENDENCE (STUDY 2)

B.8

PART A PRELIMINARY CODES FOR THEMATIC ANALYSIS OF BODY LANGUAGE

Initial code

Body Movements

Meaning

Moving the elbow behind
Pausing the walk
Slowing down

Twisting the upper body

Letting go

Locate the guide

Orientation to each other

Setting up the guide configuration

Developed codes

Body Movements Meaning
G gripping the VI's hand End Journey
G Guiding with hands Letting go

to a body part
to an object/space
G Lifting up/down
the linking arm
the linking shoulder
G moving in front of VI
G moving the held arm/elbow/hand
Behind their back
In front of VI's body
Pushing-pulling
G moving upper body upwards
G pausing the walk
G slowing down
G stopping the walk
G Tapping VI's body part
G twisting their upper body
VI (un)linking the hand to the G
VI putting the hand out
VI standing-up/sitting down
Vi standing still

Locate the guide
Location in space

Next direction

What is happening

New Journey

Orientation to each other
Setting-up

Bodies re-configuration
Changing in direction
Changing in height level
Contextual information
Guarantee safety
Something coming up-changing
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C.1 ETHICS APPLICATION

Ethics ETH2021-2166: Miss Beatrice Vincenzi (Medium risk)

Date Created 22 Jun 2021

Date Submitted 19 Jul 2021

Date forwarded to 19 Jul 2021

committee

Academic Staff Miss Beatrice Vincenzi

Student ID 180045423

Category Doctoral Researcher

Supervisor Dr Simone Stumpf

Project Al for People with Visual Impairments Exploring Design Methods for
Interdependence

School School of \ ics, Computer Science & Engi a

Depariment Computer Science

Current status Approved

Ethics application

Risks
R1) Does the project have funding?
No

R2) Does the project involve human participants?
Yes

R3) Will the researcher be located outside of the UK during the conduct of the research?
No

R4) Will any part of the project be carried out under the pices of an

involve i instituti or involve data collection at an external
organisation?

No

R5) Does your project involve access to, or use of, terrorist or extremist material that could be
classified as security sensitive?
No

RE) Does the project involve the use of live animals?
No

R7) Does the project involve the use of animal tissue?
No

R8) Does the project involve il ials?
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No

R9) Does the project involve access to confidential business data (e.g. commercially sensitive
data, trade secrets, minutes of internal meetings)?
No

R10) Does the project involve access to personal data (e.g. personnel or student records) not
in the public domain?
No

R11) Does the project involve deviation from standard or routine clinical practice, outside of
current guidelines?
No

R12) Will the project involve the potential for adverse impact on employment, social or
financial standing?
No

R13) Will the project involve the potential for psychological distress, anxiety, humiliation or
pain greater than that of normal life for the participant?
No

R15) Will the project involve research into illegal or criminal activity where there is a risk that
the researcher will be placed in physical danger or in legal jeopardy?
No

R16) Will the project specifically recruit individuals who may be involved in illegal or criminal
activity?
No

R17) Will the project involve engaging individuals who may be involved in terrorism,
radicalisation, extremism or violent activity and other activity that falls within the Counter-
Terrorism and Security Act (2015)?

No

Applicant & research team

T1) Principal Applicant
Name
M ss Beatr ce V ncenz

Provide a summary of the researcher's training and experience that is relevant to this
research project.

Beatr ce s athrd-year PhD student and th s study s re ated to her project. She has a ready p anned
and conducted two other re ated stud es nvov ng peop e wth vsua mparments. She s aso

vo unteer ng to B ndA d char ty for he p ng and ass st ng peop e wth vsua mparment. She s
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actvey nvoved n events to offer company and conversat on to v sua y mpared peop e and she s
tra ned to be a gu de us ng the s ghted gu de techn que.

T2) Co-Applicant(s) at City
T3) External Co-Applicant(s)

T4) Supervisor(s)
Dr S mone Stumpf

Dr Aex Tayor

T5) Do any of the investigators have direct personal involvement in the organisations
sponsoring or funding the research that may give rise to a possible conflict of interest?
No

T6) Will any of the investigators receive any personal benefits or incentives, including
payment above normal salary, from undertaking the research or from the results of the
research above those normally associated with scholarly activity?

No

T7) List anyone else involved in the project.

Project details

P1) Project title
Invest gat ng des gn methods for augment ng s ghted gu d ng parinersh ps w th Al

P1.1) Short project title

P2) Provide a lay summary of the background and aims of the research, including the
research questions (max 400 words).

Des gn ng human-Al systems ntended to support vsua y mpa red peop e nterdependenc es and

co aboraton -- such as S ghted Gu d ng (SG) parinersh p [1] — s d ff cut. When work ng w th Al,

trad tona HCI methods tend to reduce Al comp exty to terat ve y bu d rap d prototypes, ref n ng and
eva uat ng them w th users. Th s process promotes techno og ca so utons that am to prortse
ndependence, rather than the co aborat ve work that takes p ace n s ghted gud ng. For nstance,
one of our prev ous stud es wh ch used th s trad tona approach ed to a prototype wh ch users dd
not fnd usefu . Thus, to move beyond the dea of Al as a souton and b ndness as dsab ty, we
need new des gn methods wh ch he p to nvo ve peop e n the des gn process and pay spec a

attent on to the r co aborat ve ach evement and competenc es.

Th s study a ms to deve op a new access b e and nteract ve des gn method to better engage wth SG
compan ons, and creat ve y th nk ng about nterdependence and Al, based on des gn workbooks and
cutura probes [2]. Des gn workbooks and cu tura probes are exp oratory methods deve oped to

co ect nspratona data for the purposes of def n ng a des gn space and sett ng a des gn trajectory

215



216 MAKING DESIGN SPACE FOR Al AND INTERDEPENDENCE (STUDY 3)

(e.g., ‘How do peop e descr be the r rea -wor d exper ences?’, ‘How do peop e make sense of d verse
scenar 0s?’, and ‘What are peop e’s responses to a range of techno og ca proposa s/provocat ons?’)
but they so far have on y been used w th s ghted users, and not app ed to co aborat ve work n

s ghted gud ng nvo v ng Al. Workbooks prov de co ect on of provocat ve des gn proposa s wh ch
am ng to create a space where part c pants can engage w th and expand upon nta deas, and

ref ect ons. Currenty workbooks are man y v sua, made of skeiches, and text, so they are

naccess b e for vsua y mpared peop e. Cutura probes are tang b e objects, phys ca packets
conta n ng open-ended, and tasks to support ear y part ¢ pant engagement w th the des gn process.
Cutura probes have the potenta to be more access b e to a w der popu at on, therefore a

comb nat on of these exp oratory methods may he p SG compan ons to th nk about what Al m ght
offer n the r partnersh p.

RQ1: How do peop e engage w th a des gn space wh ch attends to the SG partnersh p and modes of
commun cat on?

RQ2: How can we get SG compan ons to creat ve y th nk ng about Al as a further resource n
commun cat on?

RQ3: How can we make workbooks an access b e nteract ve des gn too for peop e w th d fferent
ab tes?

[1] S ghted Gu d ng: https://www_rn b.org.uk/adv ce/gu d ng-b nd-or-part a y-s ghted-person

[2] Gaver, W. (2011). Mak ng Spaces: How Des gn Workbooks Work. hitps://0-d -acm-
org.wam.c ty.ac.uk/do /10.1145/1978942.1979169

P4) Provide a summary and brief explanation of the research design, method, and data
analysis.

To address our research quest ons, we are p ann ng to de ver an access b e workbook to part ¢ pant
pars ( .e the s ghted gu d ng compan ons). We ntend to create a m xed co ecton of actvtes and
proposa s, compr sed of both d gta and tang b e mater as. We carefu y make dgta materas
access b e through screen reader and other methods (e.g., pre-recorded aud o). Instead, the
remanng materasw be compr sed of tang b e objects wh ch can be perce ved through touch and
hands-on actvtes. We w ask partc pants to nteract wth a matera and comp ete tasks.
Workbook outputs w be our co ected data. Outputs may be n d gta format, such as screen/aud o
record ngs, or phys ca mater a s part c pants have created (e.g., Lego, c ay art facts etc.).

In ne wth COVID-19 government restr ct ons n p ace at the start of the project, the study w be
conducted e ther entre y n-person, remote y, or n a hybrd format. We w ask the partc pant pars
the r preference on whether they want to take part n an n-person or remote workshop (see Consent
Form f ). We choose d fferent formats for severa reasons:

1. Current y, we are not sure whether n-person meetngsw be a owed at the start of the study, and
th s format w he p the ma n researcher to be f ex b e to COVID-19 restr ct ons changes.
2. Even though n-person meetngsw be a owed, part c pants may not fee comfortab e to trave

and/or meet other peop e.

3. We be eve that n-person workshops prov de a more comfortab e space and a more act ve
engagement, so fthe r sk assessment s ow and peop e arew ngto meet, wew gveprortyto n-
person actvtes.
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4. Further, data co ecton us ng d fferent approaches cou d be of nterest for further ana ys s, for
nstance to compare research methods and understand how the format p ays aro e n the research
quest ons we want to address.

In case of n-person workshop:

Partcpants pars w take part n 2.5 hours workshop at C ty, Un vers ty of London w th the man
researcher (see P5 for further deta s on r sk assessment and safety). We w sp t workbook actvtes
nto 3 sess ons w th breaks n between:

- Induct on to COVID-19 measures, workshop a ms, and ntroduct on to each other (15 m nutes)

- Par actvty 1: Workbook - Strengthen the connect on s ghted gu d ng partnersh p (30 m nutes)

- Break (5 m nutes)

- Par actv ty 2: Workbook — Al techno ogy proposa s n s ghted gu d ng partnersh p (30 m nutes)
- Break (5 m nutes)

- Par act v ty 3: Workbook — Al techno ogy proposa s n s ghted gu d ng partnersh p (30 m nutes)

- Feedback: shar ng of some outputs proposed by another par to have further ref ect on on
accessb ty and deas (15 m nutes)

- Thank you and compensat on (5 m nutes)
The man researcherw fac tate the d scuss on.
In case of remote actvtes:

Partc pants pars w engage w th the workbook act vt es from home on the r own. We w gve them
4 days tocompetea actvtes. Actvtesw be the same proposed nthe n-person workshop aong
wth deta ed nstruct ons to how to comp ete them. To promote a d scuss on between part ¢ pants
pars, we may send some d gta output (e.g., an anonym zed aud o excerpt or d g ta text summary)
made by a par to another par and ask to aud o record further ref ecton. We w ask perm ss on
through nformed consent (see pdf f e). Once workshop has been comp eted, a d gta outpuis w

be sent by ema to the man researcher, tangb e artfacts w be sent back by post through an SAE
nstead.

Workbooks and cu tura probes are ntentona y set aga nst quant tat ve methods and forms of
anays s that seek one correct nterpretat on of peop e’s behav ours, exper ences and needs [3, 4]. In
th s project, co ected data from both remote and n-person workshops—both us ng a m xture of
workbook entr es and cu tura probes—w be anaysed us ng qua tat ve, and nterpret ve approach.
Specfca y, wew terat vey work through part c pants outputs to dentfy and ref ne sa ent ssues
and themes. To address RQ1 we w  dent fy themes that enr ch our understand ng of commun cat on
nsghted gudng. RQ2 w be addressed by dentfy ng sa ent themes about the use of Al as a
resource.

Focus ng on workbooks and cu tura probes as des gn methods for peop e wth vs on mpa rments,
we w aso be assess ng to what extent they enab e creatvty. RQ1 and RQ2 w be further

nvest gated by dentfy ng cases where part c pants: () ref ect on the presented proposa s, ( ) adapt
deas or des gn proposa s/techno og es, and ( ) deve op new deas wh ch have at east one e ement
of nove ty compared to the nta proposa . W th each of these ways of assess ng creatvty, we w
aso cons der dversty nthe deas generated, ook ng for cases where part c pants avo d f xat ng on
so utons and are ab e to niroduce and work wth mutpe deas. F na y, to address RQ3, the outputs
of the workshop w  be subject to an evauaton n terms of accessb ty and overa engagement. We
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w ook at pos t ve and negat ve feedback n re at on to use of workbooks, use of screen readers,
cha enges n nteract ng w th mater a s, and understand ng of tasks and actvies.

[3] K rsten Boehner, Janet Vertes , Phoebe Sengers, and Pau Dour sh. 2007. How HCI nterprets the
probes. Proceed ngs of the SIGCHI Conference on Human Factors n Comput ng Systems.

Assoc at on for Comput ng Mach nery, New York, NY, USA, 1077-1086.

DOl:https://do .org/10.1145/1240624.1240789

[4] Connor Graham, Mark Rouncef e d, Mart n G bbs, Frank Vetere, and Ke th Cheverst. 2007. How
probes work. In Proceed ngs of the 19th Austra as an conference on Computer-Human Interact on:
Enterta n ng User Interfaces, OZCHI 07. Assoc at on for Comput ng Mach nery, New York, NY, USA,
29-37. DOl https://do .org/10.1145/1324892.1324899

P4.1) If relevant, please upload your research protocol.

P5) What do you consider are the ethical issues associated with conducting this research and
how do you propose to address them?
1. Vunerabe peope

V sua mparment peop e cou d be cons dered vu nerab e. However, we are recru t ng peop e who
are ndependent and capabe ntherda y fe. Partc pants who are vsua mpared are aready us ng
ass st ve techno ogy, such as screen readers, app catons and too s to nav gate n the envronment,
for nstance wh te cane, gu de dog or a s ghted gu de. They have an actve fe and prev ous research
has shown that vsua mpared peop e are ab e to nav gate successfu y. For th s study we are

exc uded part ¢ pants w th mob ty prob ems to reduce r sk, and a so exc ude part c pants w th any
cogntve mparment who are not ab e to g ve nformed consent (see nformed consent pdf).

2. Confdenta ty of data.
-A dataw be keptconfdenta and secure. Dgta dataw be encrypted and stored n a fo der

protected by a password on an externa hard drve and w be managed by the ma n researcher.
Tangbe materasw be kept na ocked cab net at C ty Un vers ty of London.

- A record ngs rece ved by ema sw be transferred to an externa hard dr ve and erased from the
ema nbox prov der.

-We w not use part c pants rea names n any pub caton and use a pseudonym nstead.
Addtona y, the key to ther dentty w be kept n a password-protected and encrypted f e.

- A conversaton ndgta formatw be transcr bed and anonym sed n fu by the ma n researcher.
On y anonym sed aud o or transcr pt on excepts w be shared w th other partcpants, fandony f
part ¢ pants g ve nformed consent.

-We w ask consent to use d rect quotes for pub cat ons and academ c conferences and
workshops.

- Add tona vy, part c pants need to g ve exp ct consent for us ng anonym sed workshop outputs
excepts ndgta format (e.g., p ctures) n academ c pub cat ons, presentat ons and workshops.

See nformed consent f e n attachment.

P6) Project start date
The start date w be the date of approva .
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P7) Anticipated project end date
30 Sept 2022

P8) Where will the research take place?

Accord ng to COVID-19 government restr ct ons at the start of the study, th s research may be taken
p ace n-person, tota y remote y or n a hybr d format.

Remote study w take p ace at part ¢ pants’ home, n-person workshop w take p ace at the
Interact on Lab, at Cty, Un vers ty of London, and we w put n p ace measures to guarantee safety,
such as soc a d stanc ng, use of santsers, eic. (see r sk assessment pdf f e, and H6 for further
deta s).

P10) Is this application or any part of this research project being submitted to another ethics
committee, or has it previously been submitted to an ethics committee?
No

Human participants: information and participation

The options for the following question are one or more of:
‘Under 18'; 'Adults at risk’; 'Individuals aged 16 and over potentially without the capacity io consent’;
‘None of the above'.

H1) Will persons from any of the following groups be participating in the project?
Aduts atrsk

H2) How many participants will be recruited?
40

H3) Explain how the sample size has been determined.

Stat stca samp ng s not re evant for th s research because we adopt a qua tat ve approach. In case
of n-person workshops we th nk that engag ng wth a ow number of parsw a owtheman
researcher to g ve enough and equa attent on to a . However, we a so recogn ze the potenta to
reach a w der aud ence fthe study w be ent re y remote, therefore the samp e s ze has been
determ ned cons der ng both sett ngs.

H4) What is the age group of the participants?

Lower Upper

18

H5) Please specify inclusion and exclusion criteria.

Partcpantsw sgn up to the study ony as a par. Both peope w need to:

- ve together or fee safe and comfortab e to meet each other for do ng the actvites.
- ve nthe UK for remote study, ve n London for n-person workshops,

speak Eng sh,

-aduts over 18 years od,

- must be ab e to g ve consent.
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Interested pars need to meet these ncuson crtera:

- The par must be composed by a s ghted person and a person reg stered severe y s ght mpared
(prevousy"b nd") or s ght mpared (prevousy "parta y s ghted").

- Have an estab shed gu d ng re at onsh p for at east 3 months.

We exc ude part ¢ pants who have:

- any cogntve mparments whchw mean that they cannot g ve nformed consent.

- Mob ty mparment, because the k nd of gu de exper ence can greaty change cons derng th s
cond ton and for th s reason t s not appropr ate for our scenar o.

See ncuson and excuson crteraf e n attachment for further deta s

H6) What are the potential risks and burdens for research participants and how will you
minimise them?

1. Safety — R sk Assessment due to COVID-19, for both part ¢ pants and the ma n researcher.
Throughout the study we w assess COVID-19 r sk for conduct ng n-person workshops and
protect ng part ¢ pants and researcher tak ng reasonab e steps (see r sk assessment f e for deta s).
Once a par have agreed to meet n-person, we w proceed w th the r sk assessment. We w use
the R sk Maitr x prov ded by C ty, Un vers ty of London to assgn aratngtoa dentfed hazards. If
the fna rskratng dentfed wth ex st ng contro measures n p ace s above LOW, the studyw be
conduct ng remote y.

We have dentfed 3 man and potenta hazards re ated to COVID-19: part ¢ pants and researcher
enter ng C ty and Interact on ab w th COVID-19, prevent ng transm ss on of COVID-19 dur ng the
workshop, and nappropr ate behav ors ead ng to transm ss on of COVID-19. To mt gate these r sks,
we w put npace severa coniro measures:

-any partcpantvstng Cty w be nformed that they are not to enter f they are exper encng
COVID-19 symptoms and w be adv sed to sef-soate n ne wth government recommendat ons.

- Part c pants and researcher on s te are respons b e for ensur ng they mantan ste ru es and soc a
dstancng wh stonste.

-Soca dstancngw be npace across bu d ng and n the workshop room n ne w th government
adv ce.

- Any partc pantw be nformed to use face cover ng wh e on s te and throughout the workshop,

un ess they are exempt.

- The researcher w encourage the use of hand san t zer before start ng the workshop. Santzers w
aso be ava abe n the room throughout the workshop.

- The researcher w santze a mater as part c pants need to nteract w th before the workshop.

- The researcher w aso santze Interact on Lab furn ture (tab es, chars, and door hand es) before
the workshop.

- Before the start of the sess on the researcher w g ve an nduct on to out ne appropr ate behav ors
to adopt regard ng soc a d stanc ng, face cover ng, and use of santzers.

In-person workshop

We a so understand that ong sess on can be trng and ra se the r sk of stress, for th s reason we w
take regu ar breaks and nform part ¢ pants that they can have any break they need.
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Remote workshop

Partcpantsw send dgta record ngs to the researcher by ema us ng the r phones. Peop e may
have accessb ty ssues durng th s task comp ement, ead ng to stress and rrtat on fee ngs. To
mnmze thsrsk, wew eave them the cho ce to use any app caton they are fam ar w th, and we
w prov de a deta ed examp e of how to record and share f es by ema . Further, we w nform

part ¢ pants they can contact the ma n researcher at any t me f they have any prob em or to d scuss
the best procedure for send ng record ngs.

H7) Will you specifically recruit pregnant women, women in labour, or women who have had a
recent stillbirth or miscarriage (within the last 12 months)?
No

H8) Will you directly recruit any staff and/or students at City?
None of the above

H8.1) If you intend to contact staff/students directly for recruitment purpose, please upload a
letter of approval from the respective School(s)/Department(s).

H9) How are participants to be identified, approached and recruited, and by whom?

We w recruta max mum of 20 partc pant pars of aduts vng n UK, wth each par composed of a
s ghted gu de and a person reg stered severe y s ght mpared (b nd) or s ght mpared (parta y

s ghted). Interested pars need to have an estab shed re at onsh p through gu d ng, mean ng that
they are used to nav gat ng together us ng the gu de techn que ntherda y vesfor at east3
months. Indeed, th s pre-estab shed re atonsh p a ows us to have ns ghts on the r ‘natura’ pract ce
and guarantee safety.

Pars of partcpants w be recru ted through an access b e advert sement npantextvasoca
med a (Tw tter and Facebook), ema s to ex st ng contacts of the student and superv sors, and by
contactng oca chartes n London and UK.

Peop e who are nterested n the study w be ab e to contact Beatr ce V ncenz vaema , text, phone
or soc a med a for ask ng nformaton and c arf caton. The researcher w exp an them the deta s of
the study and determ ne fthe parfts the ncuson crtera usng a check st sheet.

H10) Please upload your participant information sheets and consent form, or if they are online
(e.g. on Qualtrics) paste the link below.

H11) If appropriate, please upload a copy of the advertisement, including recruitment emails,
flyers or letter.

H12) Describe the procedure that will be used when seeking and obtaining consent, including
when consent will be obtained.

After part c pants have shown nterest n tak ng part n the study, the man researcher w send by
ema the partc pant nformaton sheet frst and we w gve part c pants 4 days to carefu y read tand
ask any c ar f cat on. After that 2 separate nks to the on ne nformed consent survey w be sent to
the part ¢ pants par for ga n ng consent before any act vty. We w use Qua tr cs serv ce offered by
Cty because t generates an on ne form access b e through screen readers. After the s gnature a pdf
copy of the nformed consentw be down oaded and sent to the part c pant.
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H13) Are there any pressures that may make it difficult for participants to refuse to take part in
the project?
No

H14) Is any part of the research being conducted with participants outside the UK?
No

Human participants: method

The options for the following question are one or more of:

'Invasive procedures (for example medical or surgical)’; 'Intrusive procedures (for example
psychological or social)’; 'Potentially harmful procedures of any kind'; 'Drugs, placebos, or other
substances administered to participants'; 'None of the above'.

M1) Will any of the following methods be involved in the project:
None of the above

M2) Does the project involve any deceptive research practices?
No

M3) Is there a possibility for over-research of participants?
No

M4) Please upload copies of any questionnaires, topic guides for interviews or focus groups,
or equivalent research materials.

M5) Will participants be provided with the findings or outcomes of the project?
Yes

M5.1) Explain how this information will be provided.

The researcher w not prov de the f nd ngs or outcomes of the project to the part c pants d recty, but
she w nform them through the part ¢ pant nformat on sheet that part c pants can request a copy of
the resu t to the researcher by ema . In th s case, a fnd ngs summary w be sent to the partc pant n

an access b e format.

M6) If the research is intended to benefit the participants, third parties or the local community,
please give details.

M7) Are you offering any incentives for participating?
Yes

M7.1) Please give details, justifying their type and amount.
As a thank you for part c pants’ pars nvo vement, we w offer £20 n Amazon voucher per person.

M8) Does the research involve clinical trial or clinical intervention testing that does not
require Health Research Authority or MHRA approval?
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No

M9) Will the project involve the collection of human tissue or other biological samples that
does not fall under the Human Tissue Act (2004) that does not require Health Research
Authority Research Ethics Service approval?

No

M10) Will the project involve potentially sensitive topics, such as participants’' sexual
behaviour, their legal or political behaviour, their experience of violence?
No

M11) Will the project involve activities that may lead to 'labelling’ either by the researcher (e.g.
categorisation) or by the participant (e.g. 'I'm stupid’, 'I'm not normal')?
No

Human participants: vulnerable

V1) Please provide details of enhanced ethical procedures to safeguard these participants.
We are recru t ng peop e who are ndependent and capabe ntherda y fe. Partc pants who are
vsua y mpared:

- are aready us ng ass st ve techno ogy, such as screen readers, app catons and too s to nav gate
n the env ronment, for nstance wh te cane, gu de dog or a s ghted gu de.

- They have an actve fe, and our prev ous research study has shown that vsua y mpared peope
are ab e to nav gate successfu y.

Add tona y, dur ng our sess ons we w adopt act vt es and methods such as tang b e matera s and
objects (such as phones) to express op n ons, and fee ngs. In contrast to v sua mater a s, these
methods w he p peop e wth vsua mparments to be actve y engaged. These methods a ow us to
set up an access b e env ronment where peop e wth vsua mparments w fee comfortab e to share
fee ngs.

V2) Please give details of the vulnerable participant protection procedures you propose to
adopt should there be any evidence or suspicion of harm (physical, emotional or sexual) to a
vulnerable person. Include a referral protocol identifying what to do and who should be
contacted.

If the ma n researcher has any ev dence or susp ¢ on of harm (phys ca, emot ona or sexua) fo a
vu nerab e person, she w prompt y contact superv sors to seek adv ce. After that she w transfer
the case to re evant author t es for further nvest gat on.

V3) Please give details of how you propose to ensure the well-being of the vulnerable
participant, particularly with respect to ensuring that they do not feel pressured to take part in
the research and that they are free to withdraw from the research without any prejudice to
themselves at any time.

The man researcherw nform part c pants that part c paton s vo untary, and they can w thdraw
from the study at any tme. She w wrte ton the part c pant nformat on sheet, and she w ask
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part ¢ pants to conf rm th s statement n the consent form. The target popu aton may nc ude
vu nerab e peop e, but t s our ntenton to recrut ony peop e who are ab e to g ve consent.

V4) Will carers, parents, teachers or other parties be present during the research?
No

V5) Are participants able to give informed consent?
Yes

V6) Please give details of any City staff or students who will have contact with adults at risk
and/or will have contact with young people (under the age of 18) and the details of current
(within the last 3 years) Disclosure and Barring check.

Name

M ss Beatr ce V ncenz

DBS reference number
001646045894

Date of DBS
31 Jan 2019

Type of Disclosure

D sc osure and Barr ng (DBS) enhanced d sc osure check

V7) Please give details of any non-City staff or students who will have contact with adults at
risk and/or will have contact with young people (under the age of 18) and the details of current
(within the last 3 years) Disclosure and Barring check.

Name

Institution

Address of organisation that requested disclosure

DBS reference number

Date of DBS

Type of disclosure

Iw not be recrutng any part c pants who fa under the Menta Capacty Act 2005.

Data

D1) Indicate which of the following you will be using to collect your data.



C.1 ETHICS APPLICATION

Aud o/d g ta record ng nterv ewees or events
Computer-based tasks, screen record ng or software nstrumentat on
Other

D1.1) Provide details if you have selected other.
tang b e workbook outputs

D2) How will the the privacy of the participants be protected?
De-dent fed samp es or data

D3) Will the research involve use of direct quotes?
Yes

D5) Where/how do you intend to store your data?

Data to be kept na ockedf ng cab net

Data and dentfers to be kept n separate, ocked f ng cab nets
Password protected computer f es

Storage on encrypted dev ce (e.g. aptop, hard dr ve, USB
Storage at C ty

D6) Will personal data collected be shared with other organisations?
No

D7) Will the data be accessed by people other than the named researcher, supervisors or
examiners?

Yes

D7.1) Explain by whom and for what purposes.

P ctures and d rect quotes may be used n pub catons and presentat ons dur ng academ c events
and conferences to descr be sess on procedure, show act vtes, and fnd ngs. In such a case
researchers w ask part c pants perm ss on through nformed consent and w ensure that
dentfabe dataw be burred, or anonym sed.

D8) Is the data intended or required (e.g. by funding body) to be published for reuse or to be
shared as part of longitudinal research or a different/wider research project now or in the
future?

No

D10) How long are you intending to keep the research data generated by the study?
Fo ow ng Unversty's gu de nes on retent on, data generated by the study w be reta ned for ten
years.

D11) How long will personal data be stored or accessed after the study has ended?
As above, we w store persona data for ten years.
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D12) How are you intending to destroy the personal data after this period?
A dgta dataw be permanenty de eted, paper dataw be shredded and d sposed of, and tangb e
artefacts destroyed.

Health & safety

HS1) Are there any health and safety risks to the researchers over and above that of their
normal working life?
Yes

HS2) How have you addressed the health and safety concerns of the researchers and any
other people impacted by this project?

We put n p ace a COVID-19 r sk assessment to undertake n case of n-person workshop at Cty.
See HE queston and f e n attached.

HS3) Are there hazards associated with undertaking this project where a formal risk
assessment would be required?
Yes

HS3.1) Has a risk assessment been undertaken?
Yes
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C.2 ADVERTISEMENT

Advertisement in plain text to send by e mail
Help shape the future of Assistive Technology

Are you blind or partially sighted, and do you work with a sighted guide? Would you like to help
shape the future of Assistive Technologies? You are invited to join a short workshop, as partofa
research project, where your experiences will help inform the design of future technologies to
strengthen sighted guiding relationships.

Who can participate?

Pairs of adults (over 18) living in UK, composed of a blind or partially sighted person and a sighted
guide. You might be family members, friends, work together in a professional capacity, or being part
of the VIP World community the regular travel companions through. What's important is experience
of moving and navigating as a pair and a trusting relationship. You should not have any physical
mobility or cognitive impairment.

What is involved?

A3 hour online workshop in which you will work together as a pair and complete a number of short
activities, presented through an accessible website. You will need a smart phone to participate and
some materials that you will receive at home.

Each participant will receive a £50 voucher of their choice. Places are limited.

Who is running the research?

I'am a PhD student at City, University of London, where I work with people with sight impairments. |
am passionate about exploring with people with visual impairments how assistive technology can be
designed to strengthen sighted guiding partnerships.

For more information, and to sign up, please contact me via email: beatrice.vincenzi@city.ac.uk,
Mobile: 07955 367 578, or Twitter: @Beatrice vince

Many thanks
Beatrice Vincenzi

Advertisement for social media

Are you blind or partially sighted and do you work with a sighted guide? Your experience can help
shape the future of Assistive Technology ina 2 hour workshop looking at how tech can strengthen
the guiding relationship. 2x£50 vouchers per pair. More info:
https://workshop.beatricevincenzi.com/

OR

Are you blind or partially sighted and do you work with a sighted guide? Contribute your experience
in a research workshop aimed at better supporting sighted guide partnerships and shape future
Assistive Technologies. Pairs of participants will receive 2 x £50 vouchers. more info:

Are you blind or partially sighted and do you work with a sighted guide? Contribute your experience
in a workshop aimed at better supporting sighted guide partnerships and shape future Assistive
Technologies. Pairs will receive 2 x £50 vouchers. more info:
https://workshop.beatricevincenzi.com
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C.3 INCLUSION EXCLUSION CRITERIA CHECKLIST

Screening Criteria for taking part in the study Shape the Future of Assistive
Technology in sighted guiding.

Please, answer the following 14 questions separately:

Your personal details:

What is your name?

What is your age?

Do you speak English fluently?

Do you live in UK?

Have you contacted me as a pair of participants?

Thinking about your pair relationship:

Are you a pair composed of a person registered severely sight impaired or sight
impaired, and a sighted companion?

Do you usually go around with your companion using a sighted guide
technique (e.g., holding an elbow, arm, hand, or shoulder)?

Do you feel comfortable going around with your companion using the sighted
guide technique?

How long have you been in a guiding relationship?

Would you feel comfortable to meet your companion for doing some activity
together?

Mobility and cognitive impairments:
Do you have a mobility impairment?
Do you have any cognitive impairment?

Further information:

What is your preferred contact method (e.g., email, phone, text, social media?)?
Please, provide your preferred contact details.

Where would you like research materials to be sent to? Please, provide only an
address per pair.
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PARTICIPANT INFORMATION SHEET

Participant Information Sheet

Shape the future of Assistive Technology to strengthen your sighted guiding
partnership.

We would like you to take part in workbook activities. Before you decide whether you
would like to take part it is important that you understand why the research is being
done and what it would involve for you. Please take the time to read the following
information carefully. Feel free to ask if you would like more information.

What is the purpose of this study?

The purpose of this research is to reflect on ways Al technology could be used to
strengthen sighted guiding partnership. Unlike other technological solutions that aim
to prioritise independence, we are much more curious about how technology can
support what already works so well, that is, the way visually impaired people and their
guides move together.

Why have | been invited to take part?

You have been invited to participate in this research because you expressed interest
in participating. Additionally, you are an adult living in UK and are part of a pair
composed of a sighted person and a person registered severely sightimpaired or sight
impaired. To participate in the study your pair needs to have an established
relationship in the standard guide configuration. A maximum of 10 other pairs like you
and your companion will be involved in the project.

Do | have to take part?

The participation in this research is voluntary and you can decide if you want to take
part. Both your companion and you need to agree. It means that if either of you decides
to not take part in the study, you will both be automatically excluded, and your contact
information will be permanently deleted. You have the right to withdraw at any time
without giving a reason. You will not be penalized in any way for not taking part. If your
pair choose to continue in the project, you will be asked to sign an online consent form.

What will happen if | take part? What do | have to do?

I will invite your pair to complete workbook activities. These activities are presented
through an accessible website. You will need a smartphone for doing tasks and send
answers to the researcher. Tools are comprised of digital (e.g., pre-recorded audio)
and tangible materials (e.g., bands, post-it, blue tack), and very simple technologies
to help stimulate ideas for the role technology might play.

Due to the Pandemic, you can complete activities in a 2.5-hour online workshop. You
will receive a link when a time and date have been scheduled. We may ask you to
digital record some activities and thoughts, helping us to revise your reflections. Some
direct quotes or audio excepts may be shared with other participants pairs. You can
express your preference in the consent form. All data will be de-identified and
anonymised.
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What are the possible benefits of taking part?

There are no direct benefits for taking part in the workshops. However, your
participation in this research is greatly appreciated. For your involvement, we will
provide 2 x £50 voucher of your choice.

What should | do if | want to take part?

You should contact the main researcher Beatrice Vincenzi, contact details are reported
at the end of the document. She will send a link to an online consent form to sign up
before arranging any activity.

Data privacy statement

City, University of London is the sponsor and the data controller of this study based in
the United Kingdom. This means that we are responsible for looking after your
information and using it properly. The legal basis under which your data will be
processed is City’s public task.

Your right to access, change or move your information are limited, as we need to
manage your information in a specific way in order for the research to be reliable and
accurate. To safeguard your rights, we will use the minimum personal-identifiable
information possible (for further information please see guide to data protection).

City will use your name and contact details to contact you about the research study as
necessary. If you wish to receive the results of the study, your contact details will also
be kept for this purpose. The only people at City who will have access to your
identifiable information will be Beatrice Vincenzi. City will keep identifiable information
about you from this study for 10 years after the study has finished.

You can find out more about how City handles data by visiting City legal information.
If you are concemed about how we have processed your personal data, you can
contact the Information Commissioner’s Office (I0C) |OC website.

Will my taking part in the study be kept confidential?
Your participation will be kept confidential, and we will take some precautions to
guarantee your anonymity. You will receive a pseudonym which will be used instead
of your personal name. All digital data will be completely anonymized.

What will happen to the results?

After the study the results will be reported in a written documentation as part of the
PhD Thesis of Beatrice Vincenzi. Results could also be published in some academic
journals or conferences. In both case we will not include your personal details. If you
desire to have a copy of the result, please send a request by email to the researcher
Beatrice Vincenzi.

What will happen when the research study stops?

All data will be kept in using secure storage for up to ten years. After the study digital
data will be transferred to an external hard disk protected by a password and hard
data will be kept in a locked cabinet.
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Who has reviewed the study?

This study has been approved by City, University of London’s Computer Science
Research Ethics Committee.

What if there is a problem?

If you have any problems, concerns or questions about this study, you should ask to
speak to a member of the research team. If you remain unhappy and wish to complain
formally, you can do this through City’s complaints procedure. To complain about the
study, you need to phone 020 7040 3040. You can then ask to speak to the
Secretary to Senate Research Ethics Committee and inform them that the name of the
projectis: Envisioning how Al might strengthen sighted guiding partnership, conducted
by Beatrice Vincenzi.

You can also write to the Secretary at:

Anna Rambergi-Research Integrity Manager

City, University of London, Northampton SquareidsLondon, EC1V OHB
Email: Anna.Ramberg.1@ecity.ac.uk

Insurance

City holds insurance policies which apply to this study. If you feel you have been
harmed or injured by taking part in this study, you may be eligible to claim
compensation. This does not affect your legal rights to seek compensation. If you are
harmed due to someone’s negligence, then you may have grounds for legal action.

Further information and contact details
Beatrice Vincenzi, PhD student, beatirice.vincenzi@cliy.ac.uk.
Mobile: 07955 367 578.

Research Team
Beatrice Vincenzi, Alex Taylor, and Simone Stumpf

Thank you for taking the time to read this information sheet.
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