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Abstract

While multimodal AT holds strong potential to support the blind and
visually impaired (BVI), current systems often fail to provide mean-
ingful assistance. In this paper, we analyse online videos created
by BVI content creators to understand how assistance unfolds in
practice. Across two studies, we examine videos of BVI creators en-
gaging with systems, peers, and BVI experts (such as surfer, soccer
player) in everyday and challenging situations. We show how these
actors both succeed and fail in shaping how BVI people project, coor-
dinate, and interpret their worlds. Particularly, interactions among
BVI experts revealed how effective assistance unfolds through back-
and-forth interaction. From this, we characterise the concept of
worldmaking, where assistance is centred on constructing a shared
worksite of objects and actions. These findings highlight directions
for designing multimodal AI systems that support worldmaking,
enabling both AI and BVI people to make the world intelligible
together.
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1 Introduction

Assistive Al systems are widely praised as tools that extend human
capabilities [71], and are increasingly taken up by the blind and
visually impaired (BVI) [2]. However, many challenges in assis-
tive Al systems remain unresolved, such as them behaving overly
agreeable in problem-solving [10], failing to understand user inten-
tions, [8], as well as broader technical problems in combining vision
and language models. These problems often manifest themselves
in contexts where BVI people attempt to interpret and act on po-
tentially inaccurate or inappropriate multimodal Al assistance [98].
In practice, assistive systems often require BVI people to actively
“hack” or adapt these systems to support their ongoing actions [53].
This ongoing configuration work has recently been identified as a
broader challenge in everyday uses of Al systems [3]. Designing
assistance that actually meaningfully assists BVI people in everyday
activities therefore remains an open challenge, a point underlined
by work in the ASSETS [2, 5, 21] and related communities (e.g.,
CSCW [66, 100]).

The blind and visually impaired rely on a wide range of cues in
everyday interaction to support their perception. Much research has
demonstrated the skills of BVI individuals, as ‘experts’, in adopting
and using different resources in their everyday activity. For example,
in interaction between sighted and BVI individuals, even those who
have been blind from birth make use of gaze and bodily interaction
to anticipate and coordinate others’ actions [57, 58]. Yet assistive
systems often fail to support such cues [5], and users are left to infer
meaning on their own, without access to the same perceptual infor-
mation available to sighted people. To better understand how such
experiences could be supported in assistive contexts, it is therefore
important to examine the ‘expert’ interactions of the BVI as they
draw on different resources in their real-world practices. Within
HCI this has led research to study how assistive technologies are
adopted by BVI people, often through evaluation-based approaches
(see [16]) across a range of systems, including non-AI technolo-
gies [27, 35, 46] and more recent Al-powered ones [20, 21, 40, 41].

Building on these approaches, in this paper we draw on videos
produced by BVI content creators to gain insight into these skills,
looking at adoption of Al technology and beyond, as these creators
make visible practices of assistance that are otherwise difficult to ac-
cess. HCI research has increasingly made use of video to learn about
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users and to inform technology designs [9]. While these videos are
usually collected or produced by researchers themselves, recent
work has started to explore using of the vast array of content that is
produced and shared on open content platforms, such as YouTube
and Vimeo. On YouTube specifically, BVI content creators have
produced a rich library of video that documents their daily lives,
producing self-curated video material that reveals how assistance
is enacted in situ. These videos produce potential opportunities to
examine assistive practices in everyday contexts, albeit with the
challenge of using data that is produced for non-research purposes
(predominantly enjoyment and entertainment).

We define assistance as the negotiated and collaborative process
of navigating environments, information, and social interaction,
often mediated by an assemblage of human, technological, and
animal actors. Rather than viewing assistance as a unidirectional
flow of help from a provider to a passive recipient, we conceptualise
it as a dynamic practice that involves the active involvement of
BVI individuals in orchestrating the support they require. This
definition encompasses both formalised support structures and
the informal, often invisible, micro-adjustments made as various
tools and social strategies are integrated into daily routines. This
perspective allows for an understanding of how assistance as not
merely a solution to a functional deficit, but a multifaceted social
and material performance.

We report our findings in two complementary studies. The first
analysed a large video corpus collected from YouTube BVI content
creators. We identified relevant BVI content creators and assessed
their videos for different types of content including assistance from
multimodal Al (e.g., ChatGPT), and human to human assistance,
as part of everyday activities. From these materials we extracted
concrete and meaningful sequences to develop an overview of how
assistance is conducted. In the second study we took a more focused
ethnomethodological/conversation analysis (EMCA) approach by
examining in detail two selected interactional sequences. This sec-
ond study further grounded our findings and let us explore in detail
how assistance can be achieved in complex interactions.

Both studies underline how worldmaking is a central yet miss-
ing aspect of Al assistance, marking a shift from asking Al for
information about the world to making the world intelligible to-
gether. Worldmaking plays a vital role in how everyday users, and
particularly BVI users, are supported as part of projecting, coordi-
nating, and interpreting the world. We contribute an empirically
grounded account of everyday assistive contexts, as well as devel-
oping implications for the design of future multimodal Al systems
that better align with BVI people’s worldmaking. Our work chal-
lenges common views of human-AlI collaboration by positioning
BVI people, rather than Al systems, as the experts in worldmaking
with AL

2 Related Work
2.1 Assistive Al

HCI work has extensively explored different approaches to, and
technologies for, assisting BVI people in everyday tasks. Examples
include how technology can be designed to support interactions
between blind and sighted people [91] or explorations of Al agents
for sighted assistance [63]. Common tasks for these systems include
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scene descriptions [40] or navigation assistance [6]. More recently,
researchers have explored how BVI people can interact with multi-
modal Al through mobile phones [98], wearables [67], off-the-shelf
applications like PeopleLens [70], or screen readers [61, 77], with
many concluding that there are clear limitations to the current
generation of multimodal systems for meaningful assistance.

Recent work explores using general-purpose Al to generate con-
tent or retrieve information [2]. For example Tang et al. [88] inter-
viewed 20 blind persons, highlighting practice such as “findings
needles in haystacks” regarding useful Al output [88]. Other work
similarly highlight suboptimal interactions between BVI people
and Al systems as a consequence of poor system performance. Tang
et al. [89] developed a taxonomy of hallucinations in the context
of BVI people, including distortion, fabrication, irrelevance, fallacy,
and misfocus, and followed up by suggesting guidelines to mitigate
potential negative effects (e.g., supporting users asking the right
questions to verify hallucination). Hong and Kacorri [54] suggested
different recommendations for users when reviewing object recog-
nition errors, such as better utilising individual expertise. Recent
work has explored how BVI people contest and verify Al errors more
broadly [5]: verification through experimentation; sensory verifica-
tion; verifying with sighted people; and cross-referencing. Related,
Flores et al. showed how AI coding assistants overwhelmed BVI
users and while solving some challenges introduced new ones [34].

Designing human-AlI interactions has thus proven challenging,
highlighted by Yang et al. with one proposed reason being the com-
plexity and unpredictability of Al output [101]. While BVI people
increasingly use off-the-shelf products like ChatGPT and other
LLMs for assistance [21], others have highlighted the challenge of
going beyond one size fits all [85]. Nonetheless, HCI researchers
continue to push our understanding of user needs and expecta-
tions as these technologies continue to develop. Choi et al. provides
an illustrative example that used speculative workshops with BVI
people with thematic results including “Reimagining Daily Life
and Navigation with CAI” and “Expanding Horizons: Rediscover-
ing Life Through CAI” [23]. However, we would argue that new
methods might well be required when wanting to understand BVI
people’s needs and expectations of assistance provided by Al sys-
tems. This might be of particular relevance as much existing work
on assistive Al prioritises technical aspects of interactions, such
as object recognition [56], response speed [55], or voice character-
istics [103]. While these aspects are important, efforts on how to
support interactions to keep users meaningfully at the centre is
equally important.

2.2 Using Videos to Inform Technology Design

Utilising and analysing videos is not a new approach for under-
standing users [9]. Much work beyond HCI has focused on videos
capturing ‘natural’ interactions in real-world contexts (e.g., [28]).
Most of this work contains an emphasis on the ‘naturalness’ of
the videos analysed, with researchers for example setting up static
cameras or joining persons of interest on an already planned activ-
ity [97]. Recently, researchers have explored how user-generated
and curated videos from public media platforms might be repur-
posed for research. As one of the largest platforms, YouTube has
been used to collect videos relevant to researchers’ focus. Examples
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include joint activities (e.g., clothing hauls [24]), technologies (e.g.,
multimodality [95]), and specific users (e.g., young people [68]).

For example, Niu et al. looked at drug-addiction videos collect-
ing 387 YouTube videos and analysed these using grounded theory,
subsequently used to annotate a video dataset [75]. Adoption of
new technologies has been a particularly rich domain - for example
Zheng at al. investigated safety in VR environments by watching
videos of users in different situations [104]. Brown et al. focused
on those arising between self-driving cars [15] and pedestrians,
and highlighted how self driving cars fail to yield or respond accu-
rately to pedestrians yielding [14]. Others have looked at videos
of robot interaction, such as service interactions [73] and delivery
robots [102]. More recently, Chen et al. drew on public videos to
create a systematic pipeline centred around potentially turning
insights from videos into design considerations [22].

Public videos have also been adopted to look at understanding
those with different disabilities, and their adoption of technology.
For example, Vatavu el al. explored videos of wheelchair users in-
teracting with public displays [92]. Relatedly, Anthony et al. looked
at interactions people with motor impairments have with touch
displays [7]. Perhaps unsurprisingly, they found touch as the most
common form of interaction input. Authors have also analysed
short form video, such as videos from TikTok. One study attempted
to better understand the deaf and hard-of-hearing people [18] and
how those with other forms of disabilities create video content [31].
Li et al. explored how visually impaired individuals use makeup and
cosmetics by analysing 145 videos [64]. Niu et al. looked broadly at
people with disabilities and collected 468 videos and analysed these
through content analysis focused around stigma and support [74].
Borgos-Rodriguez et al. looked at videos of parents of disabled chil-
dren using YouTube as a medium to connect with others, collecting
more than 1000 videos and randomly sampling 300 of those for
analysis [11]. Goncalves et al. looked at videos of how blind people
play games, emphasising the role of audio and game mechanics as
assistive technologies, among others [39].

While intervention studies have highlighted the relevance of
engaging with blind parents to design better co-reading experiences
with children [87], blind teachers to better teach statistics to blind
students [38], or blind users to design more productive interfaces [1],
few studies have explored how videos by BVI people can be utilised
to learn about designing assistive multimodal Al

Nielsen et al. explored video data of BVI people distributing seeing
to Al shedding light on specific aspects of seeing including search-
ing, identifying, and locating things [72], and Due et al. looked at
videos of a BVI person’s haptic perception to break down video
sequences of interest around object understanding [30]. Yet little
HCI work has explored what we can learn about Al assistance from
BVI content creators and public videos.

3 Worldmaking as Shared Construction

In this paper we draw on a longstanding concept from sociology
for understanding assistance - the concept of worldmaking. This
concept has a long genealogy that helps us understand assistance
in a new light. It can be traced back to Goodman [42] who argued
that there is no single pre-given world that we describe from the
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outside; rather worlds are constructed through joint symbolic ac-
tivity, and what counts as a world depends on the practices of
description, depiction, and categorisation that bring that world
into creation. For Goodman, worldmaking proceeds through op-
erations of composition and decomposition, weighting, ordering,
deletion and supplementation, and deformation, each of which se-
lects and rearranges features of experience into coherent versions.
This concept matters for our purposes in how it rules out treating
Al assistance as simply a report on a world that the BVI user lacks
access to, and instead places Al and user in the same position of
having to assemble a version of the world that is workable between
them.

Within interactional studies, Goodwin’s work on professional
vision [43] and co-operative action [45] developed this argument
empirically, showing how participants build shared perceptual fields
by progressively elaborating a common substrate through talk, ges-
ture, and material arrangement. Goodwin showed that seeing is not
a private cognitive achievement but a public, organised practice in
which prior contributions, whether spoken, inscribed, or embodied,
become the resources on which subsequent contributions build. In
his later work on co-operative action he generalises this point, ar-
guing that human action characteristically proceeds by taking over
materials produced by others and transforming them into some-
thing new, which yields an account of cognition distributed across
bodies, tools, and accumulating traces. This analytic vocabulary
is directly applicable to the BVI-AI case, where the substrate is
partially inaccessible to one participant and where the question of
what has been seen, said, and registered becomes consequential for
what can be done next.

An equally important perspective on worldmaking comes from
critical disability studies. Kafer’s Feminist, Queer, Crip [59] treats
disability as a political relation and frames access as the mak-
ing of futures that are otherwise foreclosed; Hamraie’s Building
Access [48] and Hamraie and Fritsch’s crip technoscience mani-
festo [49] argue that disabled people are not passive recipients of
accommodation but active makers of material, technical, and social
worlds. These concepts resonate with an idea of worldmaking, in
that they reposition BVI individuals as active participants in joint
activity. In our case, that is BVI content creators as experts en-
gaged in worldmaking rather than as users who require assistance.
Second, it provides a political complement to the phenomenolog-
ical and interactional accounts above: where Goodman, describe
the mechanisms through which shared worlds are produced, crip
worldmaking asks whose worlds are produced, on whose terms,
and at what cost.

4 Overview: Engaging with videos by BVI
creators

Our paper is arranged around two complementary studies. In the
first study we took an exploratory approach to assistance by build-
ing up a broad corpus of videos and extracting insights from this
corpus. This study develops the notion of worldmaking as an impor-
tant concept and lens for thinking about the design of multimodal
Al systems and assistance more broadly. To explore this further,
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we focused specifically on BVI-BVI interaction in Study 2 (see Sec-
tion 6) through an in-depth analysis of worldmaking as it unfolds
between BVI content creators and BVI experts.

Following the prior work described above on using public video
to inform technology design (see Section 2.2), we drew on YouTube
as a source of expert accounts of assistance in practice. These videos
capture BVI creators demonstrating and reflecting on everyday ac-
tivities, often while engaging with assistive technologies and BVI or
sighted peers. We furthermore took inspiration from different qual-
itative research approaches from HCI, and in particular reflexive
thematic analysis (RTA). RTA characterises a set of methodological
steps [13] for interpreting qualitative datasets, and is well suited to
analysing rich video data (see e.g., Dao et al. [26]) alongside more
typical sources such as interviews and field observations.

5 Study 1: Towards Understanding Assistance

Our overall goal in this study was to understand the complex nature
of assistance for the visually impaired, with a focus on understand-
ing if new Al tools could help BVI individuals. As noted earlier, BVI
content creators have produced a rich and substantial library of
videos that make visible practices of assistance that are otherwise
difficult to access. For our initial corpus we thus started by looking
at recent videos produced by content creators from their use of Al
systems. Building on this, we expanded our search to include other
creators and videos addressing assistance more broadly. Analysing
the videos, we followed an approach similar to RTA in terms of
content selection, coding, and thematic analysis, balancing detailed
observations with broader patterns, while introducing some impor-
tant distinctions described next.

5.1 Building a Corpus of Videos on Assistance

We started by identifying BVI content creators, whose channels
hold a large number of videos. We initiated a ‘snowball’-process
identifying creators through the web (e.g., Perkins School for the
Blind page on popular blind YouTubers) and on YouTube, searching
for [VISUALLY IMPAIRED CONTENT CREATORS], resulting in a corpus
of content from 10 creators (lucyedwards; LegallyBlindNoLimits;
jamesrath; angelesapollo; myLifeMyVoice Training; fashioneyesta;
theblindlife; lifeaftersightloss; tommyedisonxp; mollyburke). As we
were initially interested in videos in which BVI people engaged
with multimodal Al systems, we searched for this type of content
within the individual profiles and conducted targeted YouTube
searches using high-level queries such as [CHATGPT + BLIND].
We then assessed each video in terms of the type of technology,
number of views and so on to identify meaningful videos (e.g.,
assistance with LEGO building or navigate at the airport). These
videos involve a BVI content creator attempting to use ChatGPT
to assemble LEGO using the instruction manual, or a second BVI
content creator attempting to navigate through an airport, again
using ChatGPT.

Core to reflexive thematic analysis is an iterative development of
concepts, phenomena and data. However, in RTA usually the data
corpus being analysed is relatively static when analysis is initiated.
In our case we had the flexibility to expand and contract the corpus
as our phenomena of interest changed. Indeed, from our initial
analysis we discovered that the Al-focused videos - which revealing

Joel Wester, Damien Rudaz, Muhammad Haris Khan, Brian L. Due, and Barry Brown

interesting aspects around the use of Al - also problematised our
conceptualisation of what assistance was. As the content creators
hit problems with the systems they would frequently draw on the
assistance of others for help. The videos then increasingly brought
to our attention the contrast between human-led assistance but also
complicated our concept of assistance itself. Accordingly, we took
on a progressive engagement of our corpus, finding new creators
and their videos. This allowed us to emergently expand our corpus
as we explored the library of relevant YouTube videos.

In particular, we sought to expand different ways in which as-
sistance could be characterised. First, we expanded our corpus to
include videos that involved BVI people giving and receiving as-
sistance with other - non Al based - technologies. This allowed
us to think about assistance as a practice not clearly limited to Al
technologies. Yet in doing so we still lacked a clear concept for
the varied and different ways in which assistance itself could be
characterised.

Next, we therefore expanded our conception to include assis-
tance given by people broadly to BVI individuals. This allowed us to
develop an evolving understanding of our phenomena - assistance -
as we also explored and expanded our video corpus. This emergent
process let us understand better how different encounters with tasks
and technologies created different forms of assistance. Practically,
we did this by identifying creators and selecting videos that ap-
peared meaningful in relation to our focus on BVI content creators,
using YouTube’s recommendation algorithms along with search-
ing on keywords. BVI content creators exist loosely in a network
of creators, and often contain links to and explicit collaborations
between creators.

Less popular channels typically offered fewer instances, limiting
opportunities to examine meaningful assistance (as similarly ar-
gued in prior work collecting meditation videos on YouTube [17]).
Eventually we selected and downloaded fifteen specific playlists
(e.g., lucyedwards’s; How Does A Blind Girl... ?; and fashioneyesta’s
Visual Impairment) we deemed relevant and potentially meaning-
ful in regards to assistance from these creators. Overall from this
further expansion of the corpus, we ended up with a collection of
431 videos, with videos ranging from BVI creators swimming in
a river with assistance from a sighted partner, or routinely using
accessibility features when leaving a train, to learning to play the
piano with a blind pianist or shopping with a remote sighted guide.

5.2 Analysis

To avoid relying on manually selected videos at this stage, we pri-
marily downloaded entire playlists from the identified creators.
The resulting collection consisted of 15 playlists containing 431
videos, of which 46 appeared in more than one playlist. After re-
moving these duplicates, the dataset contained 385 unique videos.
We watched for different types of assistance, and marked them as
either particularly relevant, tangentially relevant, or less relevant
(related to the deductive categorisation of videos demonstrated
in [17]). This allowed us to narrow the corpus down to videos that
were particularly revealing and relevant to the nature of assistance.
We marked 28 videos as particularly relevant, 94 as tangentially rel-
evant, and 263 as less relevant across content creators. The selection
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Table 1: Selected videos used as illustrative cases. Theme indicates whether each clip primarily illustrates projection, coordina-
tion, or interpretation within the activity. Sequence indicates the specific moment that informed the analysis. Rows highlighted

in grey indicate sequences used to illustrate themes.
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Creator Name Interaction Sequence Theme

James Getting coffee BVI-AI Pointing the camera at the queue and asks Chat- Projection
GPT whether there is time to get coffee before
boarding

James Shopping 1 BVI-sighted  Scanning store shelves to explore available items  Projection
and decide what to purchase with remote sighted
assistance through smart glasses

Emily Sightseeing BVI-self Describing an upcoming walk across a bridge Projection

James Self-driving car BVI-AI Listening to instructions from the self-driving car ~ Projection
en route to the destination

Molly Playing football BVI-BVI Receiving instructions and demonstrations from  Projection
a blind footballer on running and dribbling before
trying it out

Cory Exploring painting BVI-AI Standing in front of a painting and asking Chat- Interpretation
GPT whether the depicted person ‘can see’

Emily Shopping 2 BVI-AI Pointing the camera at store items to receiverapid  Interpretation
colour descriptions from ‘Seeing AT’

Angeles  Describing box BVI-AI Pointing the camera at objects to receive detailed Interpretation
descriptions from ChatGPT

Molly Cooking BVI-BVI Blind chef explain how to handle ingredients and  Interpretation
chop vegetables

Molly Motorcycle BVI-BVI Explaining the kill switch by walk-through with  Interpretation
another blind motorcyclist

Lucy LEGO BVI-AI Bulding LEGO and asking ChatGPT whether the =~ Coordination
current instruction page is correct

Lucy Dining BVI-self Explaining and demonstrating how to cut and eat ~ Coordination
pancakes

Lucy Sitting BVI-sighted Aligning with a chair with assistance from a Coordination
sighted peer

Emily Pumpkin carving BVI-sighted Reacting to feedback from a sighted peer while =~ Coordination
carving a pumpkin

Molly Gaming BVI-BVI Receiving continuous gameplay instructions Coordination

from a blind peer

criteria we used was that these videos clearly demonstrated differ-
ent forms of assistance, and that they provided sufficient resources
to understand what was unfolding. Starting with a large number
of videos allowed us to gain an overview of assistance activity, but
focusing on a much smaller set of relevant videos allowed us to look
in depth at particular revealing cases. For example, in a “recognise
objects at home”-video a BVI content creator gets help locating
objects in their house and this was marked particularly relevant,
while a travel video showing a BVI creator in a Harry Potter mu-
seum offered little insight and was marked as less relevant. Having
this combination of both human assistance, and different forms of
technical assistance allowed us to reflect upon different ways in
which assistance could be conceptualised, as well as different ways
in which support could manifest.

Once we had our focal collection we conducted an iterative anal-
ysis of the video corpus. In an initial pass, we identified and labelled
sequences that captured particularly meaningful instances of assis-
tance. These were grouped into a set of preliminary assistance types,
focusing on how support was provided across different situations.
In a second round, we reflected on these sequences and abstracted

them into broader activities, shifting attention from individual in-
stances to how assistance unfolded within the ongoing tasks. These
categories were discussed and refined among the authors, working
up our analysis of individual cases that illustrated and enriched our
ideas of how assistance unfolded.

By going back and forth between our clips and concepts, fea-
tures became apparent and clearly illustrated by particular extracts.
Assistance is of course complex and has many distinctive features,
and we did not want to analytically reduce these differences. Yet
having a loose typology here let us understand some of the differ-
ent contingencies for assistance, across both human and machine
attempts to help.

5.3 Findings

In the videos we analysed, assistance took a diverse range of dif-
ferent forms, with different setups and styles. In the interactions
between BVI-sighted or BVI-BVI individuals, assistance was often
centred around ‘uncovering’ the world through back-and-forth
interaction (e.g., sighted remote guide, BVI football player). In con-
trast, BVI-AI interactions were often characterised by one-shot,
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Assisted Projection
(what the world will be like)

Ifyou...
that should...
there you go!

Assisted Coordination
(how to act within the world)

Assisted Interpretation
(how to understand the world)

Figure 1: Overview of themes identified. Assisted projection
refers to what will happen next and what is about to happen
in the world (e.g., how to dribble a football); assisted coordi-
nation refers to actions one can and should do (e.g., how to
stay on the road); and assisted interpretation refers to estab-
lishing what is present (e.g., how to understand a painting).
Together these forms of assistance support the concept of
worldmaking: constructing a shared worksite of objects and
actions.

information-based responses, while BVI-sighted interactions un-
folded more as a cumulative negotiation. For example, in James’
shopping experience, a remote sighted guide drew on their own
sensory experience, ‘lending’ their senses to guide him through
and discuss the task. In Lucy’s LEGO-building video, the activity
was assisted by ChatGPT providing less adapted forms of assis-
tance, where little adjustments were made based on the ongoing
interaction.

Through a reflexive and iterative analysis of content created by
BVI creators, we identified three overall themes that captured how
assistance unfolds in practice: assisted projection, coordination,
and interpretation (see Figure 1). These themes describe different
ways in which assistance helps establish what the world will be
like, how to act within it, and how to understand it. Across the
videos, these forms appeared in demonstrations (‘BVI-self’) and
interactions involving BVI people, sighted people, and Al systems,
but they differed in how well they adapted to the BVI creators’
needs and expectations.

We next report on these three themes and illustrate them through
screenshots and accompanying content.

5.4 Assisted Projection

Assisted projection refers to how assistance help with what will hap-
pen next and what is about to happen in the world - a description of
the world that is tied closely to what will happen next and what can
be done by the person receiving assistance. This is illustrated in how
Molly, through the assistance of another player, is able to project
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how her body will move with the ball in blind football. Similarly,
in both clips, James’ projection is enabled through assistance. As
he explores a supermarket shelf, remote sighted assistance allows
him to project what lies just beyond his current reach, and at the
airport, assistance makes it possible for him to project the likely
length of a queue before deciding whether to join it.

It does sound like
you're a penguin-|
am picturinga
waddle.

If you listen to
where my feet
move...

Then the more
simple ones are to
the left. | see a
green and blue and
some sand colour

*James
reaching
for object*

That one is two-
tone grey

How does
the line
look?

It looks like
there’s a short
line. Maybe a
couple of people
ahead of you

Yeah, | probably N\
don’t have time

to wait so I'm
going to keep
moving

Figure 2: Snapshots from three videos illustrating projection.
From top to bottom: Molly learning blind football, James
shopping with remote sighted assistance, and James using
ChatGPT to check the coffee queue.
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To illustrate, we begin with an interaction between two BVI
individuals, Molly (BVI creator) and Tobs (BVI football player).
They are standing on a large outdoor football field, talking through
how blind football works before starting. Molly is listening and
checking her understanding as Tobs explains how players typically
move with the ball. He begins by describing it verbally, saying that
in blind football they “run like a penguin”, and then moves into
demonstrating it. The explanation is verbal (“listen to where my
feet move”) but the movement also produces a distinct rhythm, and
the sound of the ball with bells adds another point of reference (top
image in Figure 2). Molly responds with confirmation and that she
is “picturing a waddle”. In the following, Molly then starts trying
the movement herself where the description carries over into her
own actions. The description is tied to how the movement feels and
sounds, and the reference to a penguin gives her a concrete way of
holding onto the movement in combination with the rhythm of the
steps and the sound of the ball.

In the second clip, James (BVI creator) is in a supermarket, stand-
ing in front of a shelf while browsing (middle in Figure 2). He is
assisted remotely through his smart glasses by a human agent who
sees what he ‘sees’. The information provided is partial and tied to
where he is about to reach. Rather than moving along the aisle, he
stays in place and explores the shelf by moving his hand and head.
His hand becomes a way of indicating where his attention is, and
the camera follows these small shifts. As he moves, the assistant
describes what is in front of him and his hand. The descriptions
are given continuously, updating as his hand and gaze move across
the shelf (“the more simple ones are to the left...”). When he shifts
slightly to one side, the assistant follows with new information,
often naming colours or visible items in that area (“that one is
two-tone grey”). Again, the assistant does not present a complete
account of the shelf, but follows James’ hand and gaze and extends
it slightly ahead. This gives him enough to project what is coming
into view, without needing to stop and build a full picture first.

Lastly, James is moving through an airport terminal towards his
gate when he stops to consider getting a coffee (bottom in Figure 2).
He holds up his phone with ChatGPT and points it towards the
area in front of him to locate the queue. He asks about the line,
and the response indicates that there are a few people ahead. He
remains stationary while listening, then decides not to join and
continues on. Here, projection is brief and tied to anticipating what
lies immediately ahead (i.e., waiting time estimate), allowing him
to decide how to proceed without engaging further.

Taken together, these clips show how assisted projection takes
shape in different ways across interaction. In Molly’s case, the
assistance is given in a form she can immediately take up, try out,
and refine. In James’ supermarket case, projection stays partial and
follows his attention, extending slightly ahead of what he is doing.
In the airport case, projection is short and situational, supporting a
quick decision about what to do next.

5.5 Assisted Coordination

Assisted coordination refers to how assistance helps users with
how they can and should adjust their actions in the moment. In
this case the assistance is closely tied to the activity that the in-
dividual is undertaking at that moment, suggesting adjustments
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and contingencies to those actions. This is illustrated in how Lucy,
through using her cutlery as a cane, is able to explore and adjust
her movements while eating pancakes. Similarly, Molly’s steering
in a racing game is continuously adjusted through assistance that
guides her actions in real time. In another case, Lucy attempts to
align her actions with Lego instructions provided by ChatGPT.
The first clip depicts Lucy who is seated at a restaurant table with
a plate of pancakes in front of her (bottom in Figure 3). She already
knows what she is eating, including details such as blueberries in
the pancake, but not how it is arranged on the plate. As she begins
the demonstration, she holds her knife and fork and uses them to
explore the surface. As she starts cutting, she adjusts the position

Where am |,
lam in the
bushes

I think if you bring it to-if
you go right, it should
bring you back on the-

yeah there you go

yes, that’s the one. On

that page you'll see a ' Is this the first
lovely diagram of the base N page?
piece and where the axle \
fits, it's clear and simple

just follow those steps

butlcan’t see the
steps my love...

Figure 3: Snapshots from three videos illustrating coordina-
tion. From top to bottom: Molly racing in a video game, Lucy
attempting to follow Lego instructions with ChatGPT, and
Lucy eating pancakes at a restaurant.
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of the knife and fork, testing how much pressure to apply and how
large each piece might be. There is some hesitation at this point, as
she cannot easily judge the size of what she is cutting. She continues
the demonstration, describing what tends to work and what is more
difficult as she goes. She explores, positions, cuts, repositions, and
the arrangement is worked out gradually through the movement
of the cutlery. The interaction stays close to what she is doing in
the moment, with each adjustment leading into the next. The knife
and fork are used to orient herself to the food, allowing her to stay
aligned with the plate as she works through it.

Molly is sitting with a controller, driving a car in a racing video
game and the track is new to her (top image in Figure 3). The game
itself produces continuous audio feedback, which she uses alongside
Ross’ assistance to stay oriented. Ross gives short instructions as
she drives off, telling her to turn and how to stay on course. These
cues are combined with brief confirmations that she is heading in
the right direction. As Molly drives, she makes quick adjustments
in response, sometimes over-correcting before settling back into
position. The interaction continues in this way, with Ross adjusting
his assistance as she progresses and Molly responding with small
immediate movements.

Lastly, Lucy is seated at a table with a Lego set laid out in front
of her, including the instruction manual and the pieces (middle in
Figure 3). She holds the manual, flips through the pages, and asks
ChatGPT, “is this the first page”. ChatGPT responds by referring
to a diagram and describing the steps to follow. Lucy attempts to
proceed by handling the manual and orienting herself to the page,
but begins to express confusion. The manual is upside down, and
this is not addressed in the interaction. She continues trying to
follow the instructions, but the responses remain fixed and do not
adjust to how she is working through the task.

Across these clips, coordination is worked out through the se-
quential assistance given. As Lucy demonstrates with the pancakes,
it develops step-wise through continuous adjustment. In Molly’s
case, it is maintained through ongoing corrections during move-
ment. In the Lego case, coordination breaks down when assistance
does not adapt to how the task is being carried out.

5.6 Assisted Interpretation

Assisted interpretation refers to how assistance establishes what
is present, allowing the user to understand what they are encoun-
tering through partial cues. It involves a description of the world,
objects and also events. This is illustrated in how Emily makes sense
of objects through rapid colour descriptions that only partially cap-
ture the objects as a whole, or how Cory builds an understanding
of a painting from a description that is gradually expanded, and
how Molly makes sense of a motorcycle from explanations of its
behaviour without being able to see it in operation.

Firstly, Emily (BVI creator) is standing in a supermarket aisle,
browsing Halloween items on a shelf (top image in Figure 4). She
holds her phone up and moves it slowly across the objects while
using the Seeing AI app. As she scans, the app outputs a rapid
sequence of colour labels, naming what it detects in the camera
view. The output follows her movement, updating as she shifts the
phone from one item to the next. She keeps the camera moving,
letting the stream of labels accumulate as she explores the shelf.
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Colour: grey,
orange

Green and yellow,
brown and orange

| am just using the
colour app, a lot of
greens and orange

Yeah so actually it looks like he’s
wearing a blindfold which s pretty
interesting. It kinda adds this element
of trust or faith as he’s moving
forward, so yeah, he’s actually
blindfolded and still walking toward
the light, which is a really cool detail

Can he see?

bungee cord,

right, which is

plugged into a
kill switch.

So that goes
around my glove,
soif | come off
the bike...

..pulls the pin on
that and turns
the engine off

Figure 4: Snapshots from three videos illustrating interpreta-
tion. From top to bottom: Emily using an Al app to explore
objects, Cory using ChatGPT to ask about painting details,
and Molly being instructed by a blind motorcyclist.

She does not explicitly react to each label, but uses the flow of
information to guide where to look next. There are no corrections
or clarifications, and no attempt to build a fuller description of the
scene. The information is brief and fragmented, but it gives her a
sense of what is in front of her as the colours provide small pieces
of information about the objects. The interpretation stays close to
surface features, without connecting them into a more structured
account of what is on the shelf.

Cory (BVI creator) is at home, standing in front of one of his
paintings (middle image in Figure 4). He asks ChatGPT a specific
question about the painting, focusing on whether the person de-
picted “can see”. The request is narrow but it opens up a broader
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description in the response. ChatGPT begins to describe the paint-
ing, outlining the scene and the position of the figure, and then
adds further detail about what is happening. It then expands to
include elements that are not directly stated in the question, build-
ing up a more complete account of the scene. Cory listens to this
and responds positively, indicating that the description aligns with
what he is looking for. Cory asks, the system responds, and the
painting is described in a way that gives him a clearer sense of what
is depicted. Compared to the previous clip, the interpretation here
carries more structure instead of listing surface properties. Even
though Cory’s question is specific, the response situates it within a
broader account of the image to make the scene richer.

Molly (BVI creator) is at a race track with Ben (BVI motorcyclist),
standing next to a motorcycle while he explains how the kill switch
works (bottom image in Figure 4). The explanations are ‘future-
oriented’ but it is taken up here as a way of interpreting how the
system works rather than preparing an immediate action. The kill
switch is attached to the rider, and Molly is both listening and
handling it as he describes it. Ben moves through the setup step by
step, pointing out how the switch is connected and what happens
when it is pulled. He shows how it detaches and describes the
sequence in terms of what would happen if the rider comes off the
bike. Molly follows along closely as he explains and handles the
components while he talks, and responds with short confirmations,
often finishing parts of his explanation as he goes (“mhmm?”, “it
stops”). By the end, the behaviour of the kill switch appears clear
to her, even though it has not been activated. Here, interpretation
develops through handling and explanation together. The parts are
explored directly, while the behaviour of the kill switch is described
as a sequence of events.

Across these clips, assisted interpretation is worked out in dif-
ferent ways. In Emily’s case, interpretation stays close to surface
features, providing small fragments that she uses to orient herself.
In Cory’s case, the description builds a more structured interpreta-
tion of the scene, connecting elements and adding context beyond
the initial question. In Molly’s case, interpretation develops through
handling and explanation together, where the behaviour of the kill
switch is worked out.

5.7 Summary

Across the findings, assistance unfolds in relation to what comes
before, during, and after action, where projection, interpretation,
and coordination take shape in practice. Earlier we mentioned the
concept of worldmaking to describe how assistance makes the
world available in ways that can be anticipated, acted upon, and
understood. By worldmaking we mean that the different sorts of
assistance come together to establishing a common environment
for those who are being assisted and the assistant. This means that
they both agree where and what physically is around, what those
objects can do, who can do what with those objects, and how they
should move, navigate or interact with those objects. That is the
assisted interpretation that we have seen, where the participants
come to agree on ‘what is there’. Assisted coordination then lets this
‘common world’ be something that then can be acted upon, that is
to say what can and should be done in that world. Lastly,assisted
projection allows a common sense of what can happen next, and
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what the future states and actions will be. We have called these
actions together worldmaking: coming together to collaborate in
and share a world together.

Our examples show how such worldmaking can unfold in both
enabling (e.g., “run like a penguin”) and constraining (e.g., “it’s clear
and simple”) ways. Although these observations are grounded in
our findings, they raise questions about how such forms of assis-
tance could be supported in real-world interactions. In particular,
they point to the need for multimodal AI systems that can sup-
port projection, coordination, and interpretation as they unfold in
practice.

6 Study 2: Unpacking Worldmaking in BVI-BVI
Interactions

From the first study we developed the concept of worldmaking,
building on our initial interest in assistance, developing a richer
sense of how assistance actually happens when it is done both
with, and without, technology. Of course, in practice how world-
building is done, and the way in which devices, and participants
come together is complex. Since we had built up in Study 1 a cor-
pus of examples of assistance we sought in our second study to
go deeper and explore how worldmaking actually happened in a
moment-by-moment way, and how it differed from mere assistance.

In HCI, video has been analysed in many different ways, but as
already mentioned, one of the most powerful approaches has been
interactional analysis which pays close attention to the details of
how interaction, often with technology, takes place. This work has
been valuable for design because it mandates such a close focus on
interaction, and in turn how design of particular technologies come
to impact those interactions. Ethnomethodology and conversation
analytic approaches (known as EMCA) have come to be used to
look at videos in cases where the details of interaction are crucial
for understanding roles of technologies.

Prior work studying the visually impaired has documented how
descriptions and talk are combined with actions simultaneously
to produce understandings of one’s own and others actions for
blind and sighted interactants [12, 29, 62, 82]. From our corpus of
videos collected for study one, we found one particular set to be
of potential value for further in-depth analysis. As mentioned in
Study 1, the YouTube content creator Molly offers a series titled
‘Blind Leading the Blind’, comprising 11 videos that are of particu-
lar interest. These videos involved interactions between two blind
participants, one of whom is training the other in activities that
could be considered ’high risk’ or even impossible for a blind partic-
ipant. In these clips BVI experts (including BVI surfer, skateboarder,
chef) demonstrate exactly the sort of worldmaking practices that
we were interested in from the first study. That is to say that the
experts do not just tell Molly what to do, or give assistance in a
straightforward way, instead there is a common co-construction
of a world of artefacts, activities, tasks, skills and so on, together.
A detailed analysis potentially could allow us to understand how
worldbuilding is undertaken between these BVI individuals.

Accordingly, in this second study we focused on two specific
video fragments in depth, extracted from the first study. We started
by looking at a single case of a participant’s framing of “what is
going on” [36] in plain words, which, in this case, is done through
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verbalisation around a co-occurring gesture where both the expert
and creator (who is being trained) stretch out their hand at the same
time to receive a book. This excerpt serves to illustrate the relevance
of examining interactions involving several blind participants to
understand what shape assistance takes.

6.1 Procedure

For this study, our approach was similar to EMCA studies of video
in HCI. Ethnomethodological and conversation analytic approaches
(EMCA) have risen in prominence for understanding HCI [76, 99].
One strength of this approach is that it focuses on action and talk
in combination. It provides a toolkit of concepts for understanding
the moment-by-moment unfolding nature of interaction, allowing
analysts to grasp why the sequence and timing of movements can
be important, and how sometimes a movement can have a differ-
ent meaning if it happens even a second later (as in the case of a
movement following, rather than pre-empting, another’s move).
Our goal was not a quantitative or summative evaluation, criteria
which are irrelevant to our analytic approach [80]. Through a close
analysis of interactions, alongside an understanding of how each
phenomena fits into the scope of broader actions [80], this involves
detailed (often group) analysis of video extracts and their ongo-
ing comparison within the corpus to achieve analytic rigour and
validity. Each of the extract was thus looked at as an individual,
unique incident - but also inspected for exemplifying patterns that
we could extrapolate.

The first fragments we examine is Molly interacting with Matthew
(BVI surfer) and Pete (another BVI surfer). In this extract Matthew
is describing how he learned to feel the waves and listen to the
patterned sounds of the ocean, which is a process that he also de-
scribes in a book that he brought with him. The excerpt starts when
Matthew asks a sighted co-participant, Tony (outside of the camera
frame), to bring him this book.

6.2 “I'm reaching my hand out”

Matthew addresses a request to Tony to bring a book they have
been discussing in the preceding talk. Matthew says the name of his
assistant, then when he does not immediately hear any response he
says “nah”. This acknowledges that Tony might be there, but further
away but also not attending directly to the interaction, but he then
repeats the name but louder and with an instant response. For both
Molly and Matthew in common it sets up a physical configuration
with a third person, who is local enough to hear their name when
shouted, is in a particular direction (the direction Matthew is facing
when he shouts). Molly then turns to look in the same direction.
Matthew then turns his head slightly (perhaps towards where he
hears Tony), and asks for “a book”, and then more quietly asks “can
you give me the book”. While this is just two lines of interaction we
were struck by how this already started to set up what we would
call the "worksite’ between Molly and Matthew (see Figure 5 and
Figure 6).

As this request is being uttered by Matthew, Molly extends her
arm towards the source of Tony’s voice. Matthew then also begins
to extend his own arm towards Tony’s voice. Since Molly maintains
her position, both participants on camera end up in an almost iden-
tical stance: right arm partially extended with a slightly rotated
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Figure 5: Snapshots from Molly’s video “Surfing with world
record holding blind surfer Matt Formston in Australia! -
Blind Leading The Blind”

so you can
feel braille
on there?

Figure 6: Snapshots from Molly’s video “Surfing with world
record holding blind surfer Matt Formston in Australia! -
Blind Leading The Blind”

palm facing upward. This [50] “open hand supine” posture [96]
displays for both of them their preparedness for an imminent recep-
tion of a book, physically allowing for its reception. Saying “pass
it over” next, Molly also reinforces the expectation for Tony to
respond to Matthew’s original request, that is displayed through
both participants’ having extended arms. After both participants
have silently maintained this stance for about one second, Molly
produces a formulation of her ongoing embodied conduct [86]: “I'm
reaching my hand out”. This formulation (or “verbal announcement”
of one’s physical action [36]) works to display that Molly is open
to receiving the book, and is in fact a preferred recipient. Indeed as
she says this she turns to Matthew, suggesting that the utterance
is not only to Tony who is bringing the book, but also to Matthew
to indicate that she should be the recipient. Molly’s ongoing turn
already indicates that her arm is outstretched, and Matthew quickly
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retracts his hand. Co-occurring with his return to the “home posi-
tion” [79], Matthew’s turn (“oh ok then”), displays on several levels
the direct responsiveness of his conduct to Molly’s expectation of
getting the book.

First—and unlike alternative cases of announcements by a partici-
pant of their ongoing or imminent action (see e.g., [36])—Matthew’s
turn-initial particle “oh” ([51]) is positioned as what is known as
a ‘news receipt token’. “Oh”, unlike other small utterances, has
been shown in conversation analysis to indicate that whatever
has happened or said is news, in some way, to the person who
says “oh”. In a way then it is a very efficient way of indicating that
there has been a change of state and you know something new.
In this case Molly indicates she will take the book, and Matthew
replies with something that could be glossed as “ok then”. This “oh”
then displays Matthew’s understanding of Molly’s formulation as
“epistemically motivated” [36], i.e., as a turn through which “the
speaker informs the recipient about something the recipient does
not know” [36]. Matthew’s turn-final word “then” functions as an
inference marker ([65]) that connects Molly’s immediately previous
turn to Matthew lowering of his arm. The upshot of all this then
is that Molly is correcting Matthew’s gesture (which she cannot
see), but perhaps can expect. In short, Matthew’s short verbal re-
ply, together with the comparatively very quick retraction of his
arm, manifests an orientation to duplication of Molly’s gesture as
trouble that requires immediate repair. By putting down his hand,
leaving Molly’s outstretched, this quickly and effectively solves any
problems.

Molly grabs the book handed over to her and positions it “for
perception” [44] between herself and Matthew. With Matthew, who
has just reoriented his upper body towards Molly, both participants
are leaning towards the book held between them, re-establishing
a partially shared “inner space” [60]. This change of stance, as
well as Matthew’s “so”-prefaced new turn, displays the start of a
new sequence focused on the exploration of the newly obtained
book. Molly’s turn in Heritage and Stivers’s [52] vocabulary, is
an “online commentary” on her activity. This commentary brings
to the forefront what is consequential and warrants attention in
the interaction. By this description, Molly is configuring actions
by herself and others. The significance of Molly’s formulation is
evidenced in Matthew’s hasty retraction of his own extended hand,
in his simultaneous production of a news receipt token “oh”, and
in his framing of his hand retraction as a consequence of Molly’s
account through the use of the inference marker “then”.

To return to our motivating idea of assistance, this case could
be seen in a straightforward way as an assistant - Tony - handing
over the book to Molly and assisting the two of them in getting a
needed object (a Braille book). But to us, our analysis can also point
to a deeper description - this is an example of worldmaking. The
world that gets established in just a few seconds is one where there
is an assistant with a book, who is standing a distance away but
who will come over with the book, will hand it over, that book will
be handed over to Molly who will then read the book potentially
as Matthew continues to explain his surfing story. Very quickly we
have a world of objects, people, but also tasks that can be done in
that world (receiving a book, reading it simultaneously), and types
of assistive actions that map with our earlier conceptual breakdown.
Indeed, to describe this just as assistance would be to over simplify
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the three-person interaction which sets up future activities for them
to do together, but also makes use very quickly of an assistant to
bring an object and hand it to the right person for what will happen
next.

6.3 “Above where the wheels are”

Our second clip is from a different part of the same episode, where
Molly has moved onto interaction with a different visual impaired
surfer, who is also helping to train her in how she will be able to
surf (see Figure 7). For this clip they start with a long skateboard
on a city street. As the instructor explains, this will help her feel a
bit of what it is like to be on the surfboard, but in what assumes
is an easier environment. They start both crouching on the road
with their hands on the skateboard which is between them. With
the short exchange above, Molly starts to feel for what the board is,
where the wheels are and what consequentially this will mean for
her being able to ride on the board, and perhaps even eventually
what this will mean for surfing.

In the short exchange the instructor mentions the physical con-
figuration of the board. This is establishing the ‘worksite’ where
they will be discussing. There is the board right in front of them,
there are the wheels underneath which are a useful orientating
device to find quickly where the spot on the board he is indicating
is, at least longitudinally. Then there is the question of where lati-
tudinally they are indicating, and he bangs one side as Molly has
her hands on the other side of the board. This sets up perhaps a
‘left right’ where both of her feet could be side by side on the board
right above the wheels, or just her back foot on the board.

Again, if we think about the contrast between assistance and our
concept of worldmaking - in this short clip it is not clearly about
assisting Molly in how she will ride the skateboard, instead it is
about making a common tool for her to use - the skateboard, and
talking her around the very simple literal ‘first step’ she will take
with the board - putting her back foot on the board and knowing
where to place that foot. And notice that this also teaches Molly
a method of finding where to put her foot that she can do as a

Your back foot
should be

If you reach
underneath and
feel where the
wheels are

basically above
where the wheels

Soright
above them,
like right here

Figure 7: Snapshots from mollyburke’s video “A Blind Surfer
Taught Me How to Surf as a Blind Girl Ft. Pete Gustin - Blind
Leading The Blind Ep. 1”
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non-sighted skater - she can feel for where the wheels are and then
place her foot above the wheels. Eventually she would likely learn
to know exactly from feel where that position is, but at the start
‘above the wheels’ is enough for her to start on.

So, a world ‘in common’ here is being set up is - not just a world
of objects and positions, it is also a world of things that can be done,
of places to put the foot but also instructions (that the back foot
should be there). This already sets Molly off to start on being able
to balance on the board. The worldmaking that again this small clip
produces is a world where Molly can balance and potentially start
to skate, it is a world of objects and location (relative to each other)
but also a world of activities skills and abilities.

The dynamic between the instructor and Molly further illus-
trates how sensory markers are co-constructed to bridge the gap
between abstract instruction and physical execution. By using the
wheels as haptic anchors, the instructor is not merely pointing to a
location but is establishing a reliable coordinate system that Molly
can independently verify through touch. This process of grounding
spatial information in tactile feedback transforms the skateboard
from an inert object into an extension of her body’s proprioceptive
field. The instructor’s rhythmic banging on the board serves as an
acoustic guide that complements Molly’s manual exploration, cre-
ating a map of the worksite that allows for a shared understanding
of lateral and longitudinal positioning without the need for sight.

This collaborative worldmaking extends into the realm of an-
ticipated action, where the immediate physical environment is
prepared for future surf-related movements. The transition from
crouching to standing, mediated by the knowledge of wheel place-
ment, functions as a foundational ‘formulation’ of surfing mechan-
ics within a controlled urban setting. As Molly internalises these
spatial constraints, the skateboard ceases to be a foreign tool and
becomes a predictable platform for balancing. This small pedagogy
of adaptive sports relies upon a translation of visual affordances
into tangible, repeatable sequences. Consequently, the clip demon-
strates that inclusion in high-skill activities like surfing begins with
the joint production of a navigable sensory world where the novice
is empowered to orient themselves through systematic, non-visual
cues. Or as we put it, worldmaking—building a world in common.

7 Discussion

In this paper we engaged with YouTube videos and explored how
assistance take shape in BVI people’s usage of multimodal Al and be-
yond. We characterised worldmaking through two studies. Based
on our insights, we next discuss how we could design human-
Al interactions through a lens of worldmaking, supported by the
moment-by-moment worldmaking examples reflecting meaningful
assistance in practice. We conclude by discussing theoretical and
design implications of our work and interesting avenues for future
HCI work.

7.1 Worldmaking in BVI-AI Interactions

We characterised worldmaking as a promising design lens for multi-
modal human-Al interaction. This lens is supported by the themes
identified in Study 1, namely assisted projection, coordination, and
interpretation—and the cumulative assistance highlighted in Study
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2. Together, these illustrate how multimodal Al systems may partic-
ipate in an ongoing process of worldmaking. Current multimodal
Al systems are strong at producing content in the presentation
phase but weak at registering and acting on the acceptance phase,
which means that the evidence of understanding on which common
ground depends is typically absent or has to be produced unilat-
erally by the user. Prior HCI work has pointed toward this shift,
but has primarily focused on its social dimensions [71]. Thus, in
contrast to viewing Al systems primarily as tools for generating
answers, our findings suggest designing multimodal Al systems
that support flexible, back-and-forth worldmaking between BVI
users and Al systems.

Our analysis further highlighted how BVI individuals negotiate
attention during interaction, connecting to recent HCI work on
joint attention [57, 58, 81, 83]. Joint attention involves developing
a shared understanding of a phenomenon through coordinated ac-
tions that move interlocutors toward such understanding. From
this perspective, it becomes important to consider how multimodal
Al systems might support joint attention actions. Specifically, how
might BVI users be supported in appropriately conveying joint
attention cues to a multimodal Al system, and conversely, how
might multimodal AI systems support users in establishing joint
attention with their surroundings? Our findings suggest that world-
making may play a central role in such interactions. For example,
by articulating ongoing actions (e.g., “I am reaching my hand out”),
BVI users can make their attentional focus explicit to both human
collaborators and Al systems. Such cues may allow multimodal Al
systems with access to contextual sensing (e.g., camera input) to
align their interpretation with BVI users’ actions and intentions.

While it is relatively easy to imagine how BVI users might for
example verbalise their own conduct, it is less clear how (non-
Jembodied multimodal Al systems might reciprocally respond to
and convey their own attentional processes. Unlike human collab-
orators, Al systems do not naturally perform observable actions
that signal attention. Designing appropriate mechanisms for Al
systems to communicate their interpretation of a situation there-
fore remains an open challenge. At the same time, not all system
processes or observations necessarily need to be verbalised. In assis-
tive contexts, excessive verbalisation may create cognitive overload
or disrupt [34] ongoing activities. This raises important design
questions regarding when, how, and to what extent multimodal AI
systems should externalise their interpretive processes, and vice
versa.

Because BVI people rely on sensory modalities other than vision,
it is also important to consider how multimodal AI systems can
support their processes of worldmaking in perceptually meaningful
ways. Related to assisted projection, prior work has emphasised the
role of mental imagery and “quasi-perceptual experiences” in how
BVI people deal with their surroundings [19]. Mental imagery has
been shown to support imagining future scenarios [32] and plays
an important role in cognitive and motivational training among
blind athletes [33]. These findings suggest that supporting mental
imagery may be an important design consideration for multimodal
Al systems intended to support BVI users. One potential way to
support such processes is through multisensory scaffolding [84, 90].
Multisensory scaffolding refers to the use of coordinated sensory
cues to gradually support users in building richer projections of
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their environment. While scaffolding has become an increasingly
prominent concept in HCI and human-Al interaction, particularly in
contexts such as teaching and learning [93], its potential role in the
design of multimodal Al systems remains relatively underexplored.
In the context of BVI-AI interaction, multisensory scaffolding may
offer a way for Al systems to support users in constructing mental
imagery of the world without having direct access to it—and vice
versa.

More broadly, HCI research has increasingly emphasised co-
oriented perspectives for designing human-Al interaction, aiming
to better balance agency between user and system. Recent work has
explored human-Al co-creation in domains such as music produc-
tion [37], as well as co-regulation of emotions with Al systems [78].
Workshops and emerging research agendas have similarly high-
lighted the potential of human-AI co-creation as a design paradigm
for interactive systems [69].

In the context of multimodal Al for BVI users, this could involve
systems that are sensitive to processes of worldmaking, that is
systems that not only provide information, but is configured to
actively support collaborative understanding of the world.

7.2 Implications for HCI

Our findings around worldmaking as a design lens have implica-
tions for HCI theory, design, and practice. In the following, we
discuss these implications in turn.

As aforementioned, characterising worldmaking as a design lens
for BVI people’s interactions with multimodal Al systems chal-
lenges the dominant paradigm of ‘one-shot’ information retrieval
interactions. Rather than framing Al systems primarily as tools that
provide answers to user queries, our findings suggest understand-
ing human-AlI interaction as an ongoing worldmaking process of
constructing the surrounding world. This perspective represents
a shift from scaffolding actions to scaffolding perception to sup-
port ongoing worldmaking. While much prior work in HCI has
explored how systems can assist users with tasks or decisions, our
findings highlight the importance of supporting users in construct-
ing perceptual understandings (e.g., quasi-perception). In this sense,
multimodal Al systems could be sensitive to constructing the
world with BVI users rather than for them. Recent work has
begun to explore related ideas. For example, Dangol et al. examine
how children’s understanding of Al bias can be supported through
interaction with Al systems [25]. However, our findings extend
this line of thought by focusing on how multimodal AI systems
can support BVI people’s construction of the world beyond the so-
cial [71]. From this perspective, BVI-Al interaction moves beyond
transactional interactions toward relational engagement [47],
involving, for example, ongoing coordination between users and
Al systems [71].

In terms of implications for design and based on our findings, sys-
tems should be designed to support the co-construction of the world.
In such interactions, interpretation is cumulatively established
across turns, as users articulate their actions and systems respond
in ways that refine understanding. Designing for co-construction
therefore involves supporting iterative interaction where both
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user and system contribute to making the world intelligi-
ble for each other. As observed in Study 2, BVI users for exam-
ple verbalise their ongoing conduct (e.g., “I am reaching out my
hand”), making their attentional focus available for coordination.
Systems can contribute to shaping perception as it become action-
able, through, for instance, confirming emerging interpretations or
conveying planned actions. As both users and systems contribute
to making the world intelligible, this also indirectly supports shared
understanding. Designers could therefore more concretely consider
how both systems and BVI users can contribute to establishing a
mutual theory of mind [94]. Effective coordination relies on both
parties having some understanding of each other’s attention and
intentions. While users may externalise their focus through verbal-
isation, Al systems must also make aspects of their interpretation
available in ways that are intelligible. This requires both user and
system to remain sensitive to each others’ worldmaking processes.
However, given the limitations of current multimodal Al systems,
interactions are likely to break down frequently. One promising
way forward is to draw on research from the CUI community on
user and system interaction repair strategies [4] but in the context
of worldmaking in BVI-AI interactions.

Lastly and in terms of implications for practice, our analysis high-
lights the value of engaging with BVI content creators’ YouTube
videos as a resource for informing discussions around and the de-
sign of assistive Al systems. While the worldmaking examples
analysed here represents only instances among the many everyday
interactions shared online, it illustrates how such materials can
reveal interactional practices that might otherwise remain difficult
for designers to observe. Rather than designing assistance from
abstract assumptions, designers can draw on these observed prac-
tices to ground system behaviour in existing forms of worldmaking.
In this way, YouTube videos offer a practical entry point for un-
derstanding how worldmaking unfolds in everyday life, and for
translating these insights into the design of Al systems that support
relational, perception-oriented forms of assistance.

8 Limitations and Future Work

This work has several limitations that point toward opportunities
for future research.

First, our analysis relies on publicly available YouTube videos
produced by BVI creators. While such videos provide rich inter-
actional data, they also reflect curated narratives produced for an
audience. Consequently, the practices observed in these videos may
not fully represent everyday interactions between BVI individuals
or between BVI people and assistive technologies. Future work
could complement this approach with in-situ observations or par-
ticipatory studies involving BVI users interacting with multimodal
Al systems. Second, our study focuses primarily on BVI creators
rather than viewers or broader communities of BVI users. Although
creators offer valuable insights into how BVI people communicate
perceptual experiences and coordinate understanding with others,
their perspectives may not fully capture the diversity of experiences
within the BVI community. Future work should therefore explore
how a broader range of BVI users engage with and appropriate mul-
timodal Al systems in their everyday lives as the uptake of these
systems might increase. Third, the design implications proposed



NordiCHI ’26, October 03-07, 2026, Vaasa, Finland

in this paper raises questions about how multimodal AI systems
might support and be sensitive to users’ perception of their sur-
roundings when users cannot directly verify or confirm system
interpretations [5]. Designing systems that support users’ under-
standing without ‘hurting’ BVI people’s worldmaking processes
(and vice versa) remains an open challenge for future research.

9 Conclusion

How multimodal Al systems participate in assistive contexts will
play an important role in the adoption of these technologies by BVI
people. In this paper, we explored assistance practices across differ-
ent interaction contexts relevant to the design of multimodal A,
including BVI people’s use of technology, interactions with sighted
people, and BVI-BVI interactions, as observed in YouTube videos
produced by BVI creators. Through two complementary studies,
we analysed assistance practices across these interaction formats.
In Study 1, we identified three themes that support the broader
conceptual lens of worldmaking for designing BVI-AI interactions.
In Study 2, we characterised this concept further through concrete
cases of worldmaking in BVI-BVI interaction. Taken together, our
findings challenge the current paradigm of information-focused
one-shot human-AlI interactions. Instead, they point toward the
importance of designing multimodal AI systems that are sensitive
to and support worldmaking between BVI users and Al systems. In
doing so, our work complements emerging concepts in HCI such as
scaffolding and other co-oriented perspectives on human-AI inter-
action. Overall, our findings contribute to a deeper understanding
of how multimodal Al systems can be designed to support BVI
users’ construction of the world and vice versa, with implications
for both HCI theory, design, and practice.
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