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Colourful Crossings Literature Review

1 Introduction

Colourful crossings are a street design feature where a large graphic is applied to the area
between the ‘studs’ (that mark the boundaries between the crossing area and the rest of the
carriageway).

A previous pace of research (Atkin, 2021) collected testimony from disabled people suggesting
that colourful crossings could present significant accessibility challenges to autistic people and
people with vision impairments who use their residual vision.

This review was commissioned to identify relevant literature in order to help better understand
and explain the issues raised determine how significant a problem they are likely to present.

In order to look for evidence on the probable impact of Colourful Crossings on the groups of
disabled people highlighted by previous research the team structured this literature review into
two key themes, 1) sensory perceptual processing, 2) the built environment (including exterior
and interior) with a particular focus on colour and pattern. Each subject will be explored first
through autism and dementia and then sight loss. In addition specifically focused research on
autism and dementia and artwork preferences and on vision impairments and road crossings is
also reviewed.

2 Neurodiversity Background

2.1 Neurodiversity / Neurodivergent

Neurodiversity is the overarching term to recognise all types of brains and neurology’s. As

a population, we are all neurodiverse, whether we live with a neurological condition or not.
Neurodivergent describes a neurology that is not what most people would consider ‘'normal’.
Someone who is neurodivergent is not neurotypical. The term “neurodivergent” has initially
been used for the autistic population. However, the notion has recently been broadened to
include attention deficit hyperactivity disorder (ADHD), dyslexia, depression, anxiety issues,
Tourette's syndrome, and other neurological disabilities.

For this project, the research team have used the word ‘neurodivergent’ to define anyone
who is not neurotypical. It is apparent that many people living with a neurological condition
have different views on what terminology reflects their condition, and it is important also to
recognise that this varies from person to person.

Due to the term ‘neurodivergent’ being a substantially large area to explore, the literature
review has concentrated predominantly on autism and dementia. This is due to the depth of
literature available on these two neurological conditions, and the limited literature available
with regards other neurodivergent conditions and the built environment.

2.2 Autism

Autism spectrum disorder is a lifelong complex neurodevelopmental condition, which affects
the way that a person interacts with and experiences the world around them (American
Psychiatric Association, 2010). It is a spectrum condition that affects people in vastly different
ways. An autistic person might be sociable, while others find social relations difficult. Some
have learning disabilities while others possess high levels of intellectual ability. It is no longer

considered rare: it is estimated that 1 in 100 people is diagnosed with autism (Baird, Simonoff,
and Pickles 2006; Brugha et al. 2009).
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The term ‘autistic’ person is the preferred language of many people with autism (see Sinclair
1999). In this study we use this term as well as person-first language (such as ‘adults living with
autism’) to respect the wishes of all people on the autistic spectrum.

2.3Dementia

The word dementia is the term to describe a set of symptoms that may include memory loss
and difficulties with thinking, problem solving or language. It is important to recognize that
dementia is not a specific diagnosis; it is the overarching term for diseases such as Alzheimer’s,
dementia with Lewy bodies

and vascular dementia. Dementia is caused when the brain is damaged by diseases and it

is progressive, which means the symptoms will gradually get worse. The Alzheimer's society
reports that there are over 850,000 people living with dementia in the UK today and it is
estimated that the number of people living with dementia in the UK by 2025 will rise to over 1
million (Alzheimer’s Society, UK).

Key implications

Someone who is neurodivergent is a person who does not fit into the majority
neurological profile (neurotypical), and is often associated with autism, attention deficit
hyperactivity, dyslexia and dyspraxia, there is no definitive list.

Neurodegenerative is when a person’s neurological profile changes over time such as
dementia and Parkinsons.

Neurodiversity covers a wide range of people who will experience the world in a different
way to the neurotypical population.

This literature review focuses on the two largest groups of neurodivergent people,
autistic people and those with dementia.

3 Perception

How we interpret and perceive the environment is dependent upon what information we
pick up through our senses. Consequently, if a neurodivergent person experiences sensory
sensitivities, the information they pick up might not be attuned to that of a neurotypical
person, which could result in more unconventional and idiosyncratic interactions with the
environment. When exploring how neurodivergent people experience Colourful Crossings,
particular attention needs to focus on a person’s visual sensory perception.

3.1 Dementia: Sensory Perceptual Processing

Even with normal ageing people may experience difficulties with vision for example colour
vision changes, loss of peripheral vision, changes to night vision, difficulties with glare and
blurred images that are close. Some specific visual difficulties experienced by people living
with dementia, include a reduced ability to discriminate textures, see depth when surfaces are
dark or unclear, see contrast and difficulty processing multiple elements to interpret an image
(Jones and van der Eeerden, 2008). A person may also experience visuospatial difficulties,
where patterned surfaces may cause illusions and television images may appear to be in the
room (Jones et al, 2006). Visuospatial skills are the use of vision in the perception of objects in
our environment and the spatial relationships between them.

Ross
Atkin
Associates



Colourful Crossings Literature Review

As the dementia progresses through the mild to moderate stages, people experi-ence several
interrelated impairments. For the majority, major symptoms will be related to cognitive
changes including spatial disorientation and short-term memory loss which, in turn, can

lead to confusion, agitation, and anxiety (Alzheimer's Association, 2000; Dementia Services
Development Centre, 1995; McGowin, 1993).

3.2 Autism: Sensory Perceptual Processing

In addition to social interaction and communication difficulties, altered sensory reactivity,
such as excessive (hyper-) or dampened (hypo-) sensitivity to stimuli, forms part of the autism
diagnostic criteria (DSM-5: American Psychiatric Association, 2013; ICD-11: World Health
Organization., 2019). Sensory atypicalities, such as hyper- and hypo-reactivity and differences
in the processing of sensory information are increasingly recognized as being associated with
autism [Pellicano, 2013; Rogers & Ozonoff, 2005]. Visual differences include hyper and hypo
sensitivity, photo sensitivity, colour perception, processing central, visuospatial and visual
motor processing, spatial awareness and a multitude of other areas (Coulter, 2009).

Autistic people may have trouble processing sensory information visually, to understand

how an autistic person might visually perceive Colourful Crossings, the research team drew
upon three perceptual theories. Each theory suggests how an autistic person might organise
and interpret the sensory information from their environment to understand it, which might
invariably influence how and why a person acts, interacts and reacts with the environment the
way that they do.

1. The unique perceptual experiences of people with autism was first explored by Uta Frith’s
(1989) notion of weak central coherence, a theory that describes how a person tends to focus
on the small details of the environment rather than perceive it as a whole. This is in contrast
with gestalt psychology, which describes how people firstly see an object as a whole before
seeing it in parts (the whole being greater than the sum of its parts). An autistic person’s
strengths might be processing local or detailed information in their environment, in which the
sum of its parts are greater than the whole. With regards to Colourful Crossings, how then
would a person who experiences weak central coherence perceive and experience them?
Would an autistic person find it difficult to conceptualise them as a whole by connecting the
foreground, middle ground and background and instead focus on the different elements
individually that make up the composition?

When | step into a room for the first time, | often feel a kind of dizziness with all the bits of
information my brain perceives swimming inside my head. Details precede their objects; | see
scratches on a table's surface before seeing the entire table, the reflection of light on a window
before | perceive the whole window, the patterns on a carpet before the whole carpet comes
into view (Tammet, 2009, p.177).

2. Frith's weak central coherence theory was followed by Motton & Burack’s (2001) theory

of enhanced perceptual functioning, whereby an autistic person may have excellent focus

on details in addition to superior abilities in various aspects of perception — recognising,
remembering, and detecting objects and patterns. With regards to Colourful Crossings how
would a person who experiences enhanced perceptual functioning perceive and experience
them? Would a person enjoy looking for patterns within detailed composition and/or focus on
a tiny detail within the background of an image?
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3. The third perceptual theory, Pellicano and Burr (2012) describe how the

perceptual experience of autistic people is one that is less influenced by prior

knowledge about the sensory world. As a result, autistic people may tend to perceive the
world more accurately rather than imbued by prior experiences. Therefore, in the context of an
autistic person’s interaction with the environment, could a person’s difficulty with building up
or using prior knowledge about the environment lead to an idiosyncratic set of affordances?
For example, the idea of weakened prior knowledge might mean that a person does not have
a robust template for what a washing machine is (within a neurotypical context), in terms of
what it looks like (the perception of the washing machine) or what it is used for (the concept of
the washing machine). This means effectively that the autistic person is unencumbered by their
prior beliefs about the world, which might explain why an autistic person might be interested
in the unintended affordance of a washing machine e.g., the sound and visual effect of it
spinning.

Also, not being able to build strong internal representations of objects and events might mean
that images are seen afresh, rather than mapped on what is known about them already. For
example, autistic people might be less likely to classify

all the possible instances of a coffee cup (e.g., still life images, actual objects, abstract
representations) into a single internal category that they know as a cup. Instead, they might
extract different meanings when they see artworks of similar objects.

Key implications

Dementia is associated with challenges both perceiving and processing visual
information, especially in unfamiliar environments.

Patterned surfaces can cause people with dementia to experience illusions.

Different theories of how autistic perception differs from neurotypical perception
emphasise that some autistic people are less likely to perceive something in their
environment, such as a controlled crossing, as a whole and are more likely to perceive
and respond to its constituent parts individually. If they are unable to recognise a
Colourful Crossing as a crossing or are overwhelmed by visual elements they may not be
able to cross.

The enhanced perceptual functioning theory of autism suggests the possibility of fixation
with visual elements of a Colourful Crossing potentially causing an autistic person to
dwell in the crossing area.

4 The Built Environment (Neurodiversity)

4.1 Lighting

Research indicates that lighting is an important consideration for autistic people and those
living with dementia, which can affect a person in a variety of ways. For people with sight
difficulties, lighting can impact a person’s safety and help to prevent falls, lighting also could
calm, sooth and improve a person’s quality of sleep. Natural light is stated as a preferable
source of illumination (Mcallister, 2010; Pilar et al, 2011; Ticleanu et al, 2015; Fuggle, 2013;
Dementia Services Development Centre, 2013; Department of Health, 2015; Thomas
Pocklington trust, 2014), and doubling the amount of light provided for people living with
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dementia as opposed to what normally would be used is also advised (Dementia Services
Development Centre, 2013). However, it is apparent lighting needs to be met with caution
particularly for autistic people, where bright lights and direct sunlight can be uncomfortable or
inflict pain on a person’s eyes.

The research highlights a variety of lighting considerations, including the reduction of glare
(Timlin & Rysenbry, 2010; Alzheimer’s Australia, 2004; Department of health, 2015). Research
also advises on the avoidance of florescent, flickering and buzzing light, which is a commonly
advised precaution for autistic people (Beaver, 2010/2011; Mostafa, 2010; Brand, 2010; Pilar
et al, 2012). Research also discusses avoiding sudden changes in light level (Fuggle, 2013) and
using warm spectrum energy saving LED lights (Sergent et al, 2007; Ahrentzen & Steele, 2009;
Mostafa, 2010).

Key implications
Design guidance for people with dementia recommends brightly illuminated surfaces.

Design guidance for people with autism recommends lower light levels, warm hues and
avoiding sudden changes in brightness.

4.2 Transitions

Research indicates that changes to routine and the act of moving into an unfamiliar
environment can be especially distressing for autistic people and people living with dementia.
To mitigate this transition, spaces which promote anticipation of change in space prior to
entry have been advised in research (Pilar et al, 2012). Other solutions recommended include
creating a space where a person can preview the space before entering (Ahrentzen & Steele,
2009) this can support a person in deciding whether they chose to engage in a particular
social activity before entering a space (Fleming & Purandare, 2010; Smith & Sharp, 2013;
Kinnaer et al, 2014/2015; Ahrentzen & Steele, 2009). A smooth transition from one space to
another is also important (Brand, 2010, Harker & King 2004; Lee et al, 2012; Mostafa, 2010)
including the threshold between house and garden (Gaudion & McGinley, 2012). The use

of sensory transition zones when moving from one space to another is also a recommended
environmental consideration when designing a space (Mostafa, 2008; Ahrentzen & Steele,
2009).

Key implications

Transitioning from one space or context to another, such as from footway to carriageway,
can be a significant source of anxiety for both autistic people and those with dementia.

This can be mitigated by consistent environments which manage expectations ahead of
the transition.

4.3 Flooring

Indoor and outdoor flooring (without the addition of a Colourful Crossing) can be visually
stimulating and feature a wide variety of colours, patterns, textures, and sounds, which may

be both stimulating and/ or challenging for a neurodivergent person. How neurodivergent
people respond and experience flooring is an interesting area to explore. Anecdotally the
author has attended many conferences where autistic people have experienced great difficulty
with patterned carpet. A PhD project that explores how autistic people with additional learning
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disabilities experience their home environment (Gaudion, 2015), features two illustrations
(Gaudion, p. 59, 2015 see below) drawn by a support worker. The illustrations describe an
autistic person'’s response to shadows and puddles on the ground. The autistic man is unwilling
to walk over shadows and puddles; this man interpreted the shadows as black holes to fall
down, and the sky and treetops reflected into the puddle as if they were really there. The
autistic man’s response to shadows and puddles reveals a more direct and conscious way of
experiencing the environment. An autistic person’s different experience and perceptions of
space is also highlighted in research by Baumers et al (2010).

lllustrations by lan Wilson

A qualitative research study called Design for the Mind on behalf of the British Standards
Institution (BSI) explored how neurodivergent people experience the built environment
(Gaudion & Wray, 2016). The study developed eleven design themes, which form the basis for
the new BSI PAS 6463 Guidelines (BSI 2022). One of the design themes focused on flooring,
the research indicated that flooring could create huge challenges for neurodivergent people.
Sudden changes in colour, contrast and material can be barriers, as people may perceive these
as an area of danger. Research also describes how shiny floors should be avoided, including
mirrored and reflective materials that can trigger perceptual confusion and increase glare
(Beaver, 2006; Dementia Services Development Centre, 2013). It is advised that matt flooring
without pattern is a preferable flooring choice (Department of Health, 2015). Echoing this in
an autism friendly University Design guide (Mustafa, 2021), which suggests that the flooring is
neutral in tone and minimal pattern carpet tiling with a low pile of soft, while providing sound
absorbency without textural or visual sensory overload (Mustafa, p100). To minimise visual
barriers, it has also been recommended to avoid colour or pattern transitions on floor surfaces
(Brand, 2010).

In the project Design for Dementia (Timlin & Rysenbry, 2010), which explored the design of
care homes for residents with dementia, flooring too is an important consideration. The project
suggests that a person who has poor vision and depth of perception, changes in floor colour
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can be misinterpreted as a hole or a step, creating an unnecessary obstacle and that surfaces
need to be the same colour and have no patterns. This resonates in a study (Pollock et al,
2013) that explores how to create therapeutic environments for people living with dementia.
The study describes how the visuospatial difficulties experienced by people with dementia
can result in people seeing moving shapes on patterned floor, imagining a step at a junction
between two types of flooring, and perceiving a shiny floor as a wet.

Flooring also features highly in a report by University of Stirling, which investigates how to
improve the design of housing to assist people with dementia (2013). The report recommends
avoiding contrast changes within different flooring as a person may struggle with 3D
perception and interpret the contrast as steps or hole, a dark door mat for example could

be interpreted as a hole in the ground. At different flooring thresholds it advises a change in
texture without a change in tone and to provide constancy of tone, which could potentially
reduce the risk of falls.

‘In shops they always have a big black mat and that looks like a hole, so it is perception and a
leap of faith to actually step on toit..."” (Houston, 2015)

When thinking about landmarks or cues a study by Namazi and Johnson (1991) found that a
series of directional arrows on the floor with the word ‘toilet’ produced the most successful use
of toilets in a dementia care home. This is interesting and maybe something to consider within
the design of a Colourful Crossing and potentially their multi-use of acting as a navigational
tool. However, it is recommended to choose landmarks or cues that are concrete, rather

than abstract (such as an abstract painting), and therefore easy to name (Wiener, 2021). As
people with dementia can also be distracted by colour cues that are inappropriately placed or
irrelevant (wood et al. 1997).

A mother describes how her child became upset when transitioning between two differently
coloured tiles at a local activity centre (Roberston, p 112) “The problem my daughter has as
well — see if you've got different coloured tiles, like if you go into Xscape...I'd never noticed,
| just thought it was all tiles on the floor and you walk in, but...when you took her in you saw
it slightly differently - she was hysterical...they had a border round it and something on the

inside...I don't know , | can’t even remember, but she was absolutely terrified.”

Key implications

Five pieces of evidence based design guidance regarding internal environments for
autistic people and people with Dementia, including the new BSI PAS 6463 Guidelines,
recommend the avoidance of flooring treatments that involve sudden changes in colour,
contrast and material.

Multiple studies report both autistic people and people with Dementia may perceive
dark flooring or unexpected dark shapes on the floor as holes..

A study focused on people with Dementia found patterned flooring could lead to them
perceiving moving shapes or non-existent level changes.
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4.4 Colour

There is some anecdotal evidence from parents, caretakers, teachers of persons with ASD
and persons with ASD themselves that suggest autistic people may have unusual responses
to certain colours (Williams, 1999., Franklin et al., 2008b, Moore, 2004., Gaudion, 2015). A
range of visual Hypersensitives, including light, motion, patterns, and particular colours can

contribute towards distraction and can impact on an autistic person’s wellbeing (Parmer et al,
2021).

In one case, a mother discusses her child’s obsession with red: "By and large he would eat
only red food, and to this day he uses ketchup to mask unwelcome colours” (Moore, 2004,
p. 153). To understand the correlation between colour obsessions and phobias (Ludlow et
al, 2014) investigated the colour perception and cognition of J.G, an autistic boy who had

a strong obsession with blue, and a strong phobia of other colours. J. G reports pain in his
eyes (“hot eyes”) in response to bright colours. The study compared J, G’s performance on
a series of tasks with 13 autistic and non-autistic children. The findings led to 2 hypothesis 1)
colour obsessions and phobias in ASD individuals are related to an unusually strong ability to
associate colours with objects, 2) colour obsessions are related to hyposensitivity, and colour
phobias to hypersensitivity, in the affected regions of colour space. Orange is also described
as being painful for autistic participants in research by (Roberston, 2012).

Conversely one study involved the selection of artworks for a shared living space with a

group of autistic adults, all artworks which contained red were avoided as one resident had a
strong aversion to this colour (Gaudion,2015, p 185). A colour obsession with green has been
documented (Higashida, 2013; Siloerman, 2015), for example in one case a 11-year-old autistic
boy used a green straw to use for stimming for 3 years (Silberman, 2015). Consistent with this
a study (Grandgeorge & Masataka, 2016) revealed that the autistic children in the study were
likely to avoid yellow but favour green or brown. An explanation for the children’s aversion to
yellow was because it has a high luminance value compared to the other colours, therefore the
children might be hypersensitive to luminance (Grandgeorge & Masataka, p.4).

A study by Steinicke (2022) explores how autistic people deal with visual stimuli

such as light sources, patterns, or bright colours through an online survey. The nine
respondents mainly experience negative feelings when they perceive a high number of visual
stimuli in their surroundings. The results of the study show that subdued and low contrast
colours are considered pleasant, and bright colours in a high contrast environment are
considered disturbing if no sorting system is recognisable (Steinicke, p.27).

Parmer et al. (2021) studied the visual sensory experiences of autistic adults, the participants
indicated that the impact of colour cannot be predicted because the contrast with the
surroundings, and that the pattern formed with other colours and the combination of colours
are all influential factors. “. . .seeing details is a double-edged sword. On the one hand you
could get overwhelmed with all the detail. But at the same time, it also means. . . When I'm
painting, | can see far more detail than other people can see. | can spot things that other
people miss” (Parmer et al, p.7).

When thinking about design for autistic people, designing a baseline neutral environment, as
if designing for someone who is hyper-sensitive, is suggested, meaning sensory stimulus can
be additionally implemented into the space for those who are hypo-sensitive, (Mostafa, 2008;
Gaudion & McGinley, 2012; Ahrentzen & Steele, 2009).

Colour contrast is a significantly important factor for people living with dementia, and it should
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be ensured this is implemented into design decisions, otherwise things can become invisible
(Dementia Services Development Centre, 2013). However, the avoidance of contrasting and
bright colours for autistic people should be recognised (Brand, 2010; Khare & Mullick, 2008/
2009/2010; Pilar et al, 2011) and minimising high contrast, textures and patterns (Brand,
2010) reducing the amount of detail to environments is also advised (Mcallister, 2010). Much
design advice when designing spaces for autistic people recommend avoiding the use of
vibrant, highly saturated colours and instead use gradual transitions of colour, and the use of
complementary colours in soft gradients (Brand,2010).

A person with dementia may experience colour agnosia, this may affect a person’s ability to
discriminate between colours, particularly in the blue and green range, and less so in the red
and yellow range (Wijk and Sivik 1995).

Some design guides stress that ensuring clear contrasts between different hues is the most
important aim in compensating for reduced colour sensitivity and impaired depth perception
experienced by people with dementia (Bell, 1992; Brawley, 1992; Goldsmith, 1996; Harrington,
1993). Several studies have also shown that people with dementia are less sensitive to
contrast, which must be stronger for them to notice it (Bassi et al, 1993; Cronin-Golomb et al,
1991; Crow et al, 2003).

A study that explored how to minimise spatial disorientation for ageing and dementia friendly
design (Wiener, 2021), advised that colour and contrast used to facilitate wayfinding, needs
to be used with caution and mainly for features that are meant to be used as landmarks or
navigational cues. Brightly coloured

objects in locations that are irrelevant for navigation purposes should be avoided (Wiener,
2021, p.8).

Key implications
Autism is often associated with increased sensitivity to colour.

This sensitivity can manifest both as colour phobias and obsessions, and the particular
coulours involved vary between individuals.

A survey of autistic people indicates they “mainly experience negative feelings when
they perceive a high number of visual stimuli” and that “bright colours in a high contrast
environment are considered disturbing”.

Colour contrast is important for highlighting important information to people with
dementia.

4.5 Pattern

The study by (Steinicke, 2022) revealed that 56% of the autistic respondents to an online
survey described how patterns and grids have a strong to very strong negative impact on their
wellbeing. Most respondents stated that they feel influenced by perceived visuals in over 70%
of the situations they are in (Steinicke, p.31, 2022). Patterns on walls or objects that are non-
reoccurring were found to be more disturbing than recognisable repeated patterns.

For people with dementia busy patterns, such as chessboard squares or repetitive lines, can
cause dizziness or may appear to move and reflective or shiny surfaces will be perceived as wet
and slippery (Goldsmith, 1996; Torrington, 1996).
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In the Design for Mind study (2015) one of the design themes was Decoration such as murals
and painted scenes, the neurodivergent participants thought

decoration might be aesthetically pleasing, but confusing for someone who could not
distinguish what it was. It was advised that designing spaces with minimal decoration, so
things can be altered according to the people using the space was considered good practice.
It is suggested that when designing environments for autistic people pattern should be used
prudently to avoid visual distraction, in all surfaces of the circulation space. When used it
should help reinforce directionality and flow and work with the tendency to visually track,
particularly on the ground plane (Mustafa, 2021, p.70).

Research suggests that using geometric or repeating patterns on surfaces can provoke
excessive focused interest for autistic people and instead organic, non-repeating patterns
such as natural wood grain can be preferable. (Brand, 2010. In a study by (Parmar et al, 2021)
18 autistic adults joined four focus groups to explore their visual experiences, the participants
portrayed visual stress to be caused by day-to-day striped visual images such as “grills on
buildings” or “radiators.” “. . .| definitely sometimes have what feels like a physiological
response to the patterns. . .It's like you've been punched in the stomach. It's a real strong
emotion that comes over you like when there’s loud noise” (Parmer, P5).

Key implications

Research on the typed of patterns that have the least negative impact on autistic people
is contradictory with one study recommending organic non-repeating pattern whilst
another finding non-reoccurring patterns to be the most disturbing.

Repeating patterns have been found to “provoke excessive focused interest” for
autistic people, which, if provoked by a Colourful Crossing, would be likely to cause the
individual to dwell on the crossing area.

5 Artwork

An autistic person’s experience with patterns and colours was also explored in a qualitative
study, commissioned by Paintings in Hospitals (Gaudion & McGingley, 2013). The study
investigated how autistic people perceive and experience artworks. The data collected through
a series of engagements with autistic people across the spectrum supported the development
of 19 guiding principles, which were essentially things to consider when selecting artworks
with/ for autistic people. As Colourful Crossings are essentially artworks created by artists this
piece of research is pertinent to this study, and the relevant guiding principles are outlined in
the table below:
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Guiding Principle

Likes

Dislikes

Detailed

A person may need time to
process and explore detailed
artwork, looking for patterns
within the detail, which was
described to be restful and
calming.

Too much detail can

be difficult to process
particularly if a person has
a short attention span and
are hypersensitive to visual
stimuli.

Balance/ Symmetry

Consistent style that does
not change, preference for
balanced and symmetrical
artworks otherwise
considered too chaotic

Artworks composed of
geometric shapes that were
uneven, that do not line up
or are incomplete with no
beginning or end can be
frustrating.

Pattern/ Repetition/ Order

Artworks that involve
repeated patterns, shapes
and details proved to be
popular. This might be
because it appeals to an
individual’s sense of order,
and the repetitive nature
of the artwork creates a
sense of predictability
and reassurance, enabling
anticipation of what

will happen next. Many
participants enjoyed seeking
patterns and were able to
recognise patterns within
detailed compositions.

Many participants disliked
the disordered and more
chaotic artworks. However,
one person remarked on how
he enjoys finding order in the
chaos that an artwork might
present

Distorted/Fragmented

Artworks whereby the
information is fragmented
or compartmentalised, may
help to organise the visual
elements to help a person
process the information in
bits, rather than as a whole
which can trigger sensory
overload.

Artworks that were neither
realistic nor abstract but
somewhere in between
received noteworthy criticism.
Artworks whereby the

subject matter is distorted
and not true to how it looks
created a sense of looseness,
randomness and confusion.

People

If people are featured in

an artwork, it is important
that this is not the main

focal point, therefore be
cautious with use of portraits,
particularly if the subject
depicted is directly gazing
out from the image.
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Guiding Principle Likes Dislikes

Motion Not all artwork is two- A person who is hyper-
dimensional and static, the sensitive to vestibulation and
combination of colours and | proprioception might feel
form can elicit different dizzy, distracted and find it
movements, rhythms, difficult to focus on what is
and vibrations, which can happening around them with
physically affect how a artworks that are distorted
person feels. Autistic people | or provoke a sense of
may experience poor depth [ movement. Conversely a
perception, which will affect | person who is hypo-sensitive
the way they judge distances, | would seek out this quality
orientate, navigate, and in an artwork and may need
manoeuvre around objects, lots of space so that they can
which is an important move to accommodate the
consideration especially when [ artwork.
selecting and positioning
optical and three-dimensional

Abstract As abstract art contains Some participants described
non-representational images | abstract artwork as having
some participants described [ no particular meaning and
it as providing emotional focus, hence difficult to make
power, which is lost through | associations and becoming
the need to make sense lost in translation
and understand — whereby
a person can look and think
what they like nobody is
wrong

Most of the research related visual art and dementia is focused on the production of art rather
than exploring a person with dementia’s experience, preference, and response to art. But
there are increasing attempts to show that engaging with art and visiting an art gallery can
lessen the severity and increase quality of life for people with Alzheimer’s Disease (Flatt et al.,
2015., Wald, 2003; Eekelaar et al., 2012). Programs such as the New York Museum of Modern
Art's MeetMe program use art viewing as a route to reduce disease severity (Rosenberg et al.,
2010).

Some research has explored whether art appreciation and preference can be affected by
visual perceptual problems experienced by people living with dementia, such as colour
discrimination and contrast sensitivity. A study by Halpern et al (2008), explored the stability of
art preference for three different styles of paintings (representational, Quasi-representational
and abstract) between people with Alzheimer’s disease and age-matched control participants.
The study concluded that there was no marked difference and similar aesthetic appreciation of
artworks between the two groups. A follow-on study (Halpern & O" Conner, 2013) examined
aesthetic preference for reproductions of paintings among frontotemporal dementia (FTD)
patients. The researchers expected that preference for representational art would be affected
by disruptions in language processes in the FTD group. However, this was not the case and
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the FTD patients, despite severe language processing deficits, performed similarly across all
three art styles. (Graham et al, 2013) explored aesthetic appreciation of artworks with people
in the later stages of Alzheimer’s disease, the study concludes that people with later stages

of the disease also show similar stability in artwork preferences (with regards to portrait
painting, landscape painting and photographs) compared to controls. However, a person

with Alzheimer’s responded differently to face photographs, it is suggested that this is due to
potentially a cognitive conflict as a person may think they should be able to name or recognise
a face but cannot.

A recent study (Kliem et al, 2022) invited 15 people with Alzheimer’s disease and 15 healthy
controls without a cognitive impairment, to rank-order eight artworks per stimulus category
(positive, negative, neutral in emotional valence) according to their preference. The study
concludes that even persons with medium-severe levels of cognitive impairment were able

to form subjective aesthetic judgments and indicate which artworks they preferred to other
artworks. The study suggests that presenting patients with Alzheimer’s disease more frequently
with artworks, helps to briefly relieve emotional distress in their daily life and may increase
wellbeing and quality of life on a longer-term scale.

Key implications

Artworks can enhance the lives of people with autism and dementia in the same way they
can for neurotypical people.

Choosing or creating an artwork which will be unlikely to cause distress to an autistic
person involves balancing many considerations which may restrict the scope for
expression of the artist.

Where a person responds positively to an artwork, an autistic person is likely to require
more time to process and appreciate it compared to a neurotypical person.

6 Sight Loss Background

According to RNIB (2021) two million people in the UK experience sight loss “severe enough
to have a significant impact on their daily lives”, of these around 340,000 have obtained a
‘Certificate of Vision Impairment (CVI)' are so are registered ‘sight impaired’ (partially sighted)
or ‘severely sight impaired’ (blind) with the top five eye conditions; Age-related macular
degeneration, Glaucoma, Cataract, Retinitis Pigmentosa and Diabetic eye disease, accounting
together for the sight loss of 94% of these people.

According to NHS (2021) there are just under 23,000 people who are registered Blind/severely
sight impaired and over 40,000 people registered partially sighted/sight impaired living in
London. The relationship between incidence of sight loss “severe enough to have a significant
impact on their daily lives” and registration reported by RNIB (2021) suggests that just under
400,000 Londoners are likely to experience some significant level of sight loss. Of the over
63,000 people registered sight impaired or severely sight impaired in London just under 4,000
also experience another significant impairment.
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Visual acuity is measured using the Snellen scale, based on the ability to read letters of
decreasing size on a chart placed a fixed distance away. A Snellen score of 6/6 is perfect vision.
A score of 6/60 represents being able to see what a person with perfect vision can see at 60m
at 6m and a score of 3/60 represents being able to see what a person with perfect vision can
see at 60m at 3m. According to Department of Health (2017) people in the following three
groups should be certified as severely sight impaired:

“Group 1: Offer to certify as severely sight impaired: people who have visual acuity worse than
3/60 Snellen (or equivalent);

Group 2: Offer to certify as severely sight impaired: people who are 3/60 Snellen or better
(or equivalent) but worse than 6/60 Snellen (or equivalent) who also have contraction of their
visual field:;

Group 3: Offer to certify as severely sight impaired: people who are 6/60 Snellen or better
(or equivalent) who have a clinically significant contracted field of vision which is functionally
impairing the person e.g. significant reduction of inferior field or bi-temporal hemianopia.”

Because of this, whilst there are many people who are registered ‘blind/severely sight
impaired” who have no light perception or usable vision at all, they are not the majority, and
represent a relatively small fraction of the total population of those registered sight impaired
and severely sight impaired and likely an even smaller proportion of the total people living
with sight loss. Barker et al (1995) estimate this proportion to be five percent.

Key implications

Sight loss is a high incidence impairment likely to affect approximately 400,000
Londoners whilst only about one in twenty of these people has no light perception or
usable vision.

Sight loss has many causes and can take the form of uniform reduced visual acuity across
the whole visual field, loss of parts of the visual field, or a combination of the two.

7 Perception, Cognition and Mobility

In the UK and many other developed countries people who are registered blind or visually
impaired may receive mobility training in order to more safely, confidently and effectively travel
independently.

Apple & May (1989) explain that this training is most useful when the trainer first assesses

the client’s perceptual system and propose a method to accomplish this by using a series

of targets that are moved around the client or that the client moves around. The targets are
chosen to cover the nine different “visibility factors” which include” Visual perception and
visual recognition of form, Visual recall of form and Visual perceptions of space and direction”.

Focusing on mobility training in the UK context Dodds (1988) explains “The reason that blind
mobility is possible at all is largely due to the ability of the individual to use his residual senses
and cognitive processes to the maximum effect, and as rehabilitators it is our job to ensure that
our clients are doing this to the best of their abilities”.
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Dodds recommends that we think about the visual and perceptual system not as working
based on “images and pictures” but instead on “information that [is] specific to the
environment”. Dodds illustrates this point with the example of a path made up of particles

of approximately the same size which appear as a “gradient of texture on the retina... This
gradient specifies to the observer that the large particles are close at hand whereas the smaller
ones are further away, and that there is a continuous surface present”.

Dodds goes on to emphasise the importance of the “invariant relationships” between sensory
cues and appropriate behaviours which are essential for humans and other animals being

able to function in their environments (and are undermined by illusions) and clarifies that

the distinction between the sensory system, that relies on energy from the environment like
photons and pressure waves, and the perceptual system, that relies on information about

the environment which is drawn from inferences based on the output of the sensory system
combined with our memories of invariant relationships between sensory cues and things we
encounter.

Dodds addresses the specific challenges of rehabilitating “the low vision client”, viewed as
likely the between 3/60 and 6/60 visual acuity as measured using the Snellen chart, whilst
emphasising the limits of that form of measurement “except at the extreme ends of the
continuum of vision, we find little relationship between the acuity figures present on the BD8
form [replaced by The Certificate of Vision Impairment in 1990] and the clients’ ability to move
about safely and confidently”. Dodds makes the distinction between:

Acuity loss - “The world looks fuzzy everywhere”
and

Field loss - where clients will typically use a cane for “near space locomotion problems, leaving
residual sight to concentrate less on immediate and more on distant landmarks”.

Key implications

Mobility trainers work to maximise the utility of the residual vision possessed by their
clients in order to help them safely navigate street environments.

The degree of residual vision possessed by a person with sight loss and their ability to
navigate streets is unlikely to correlate strongly.

The relationship between vision and perception is complex and perception requires
inferences based on our memories and expectations of the things we encounter, as well
as the information we receive from our senses. Because of this consistency of the design
of key features, such as signalised crossings, are likely to aid their successful perception
by people with limited vision.
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7.1 Movement
Crossing a street safely requires moving confidently on a correct and consistent heading.

Warren and Kurtz (1992) studied the relative contributions of central and peripheral vision to
the determination of heading when moving using fields of dots; finding that heading could
be accurately determined from central vision (with a primarily radial optical flow) alone, but
that peripheral vision (with a primarily lamellar optical flow) alone was much less reliable. They
also found that eccentricity of the dot field (which results in lamellar optical flow in the central
region) dramatically reduced the accuracy of heading determination, in particular when the
dot pattern was only present on the ground plane. The role of pattern eccentricity was further
investigated by Cromwell & Banks (1992) who found a similar result concluding “Judgments
were much more accurate at small heading eccentricities (radial flow fields) than at large
heading eccentricities (lamellar flow fields).” Hollands et al (2002) found that individuals’ gaze
behaviour when moving follows the pattern that would be expected for the maintenance of
radial optical flow with head movements made to maintain head alignment with direction

of travel and eye movements in advance of a change of direction focused on identifying the
visual end point of the new travel path.

In a review of the literature on unintended veering “a change in course or direction” by Guth
and LaDuke (1994) found out that “proprioception (e.g. vestibular, joint and muscle cues
about self-movement) alone is insufficient for the deletion of veers” and that in the "absence
of physical and acoustic cues” the median veer (aggregated across seven studies) was 13
degrees.

Kallie et al (2007) investigated the causes of veering behaviour amongst people attempting
to walk in a straight line without visual or auditory feedback by studying people with no light
perception as well as people with low vision and sighted people wearing blindfolds and
proposed that deviation from the intended path can most easily be explained by undetected
motor error (bodily movements that are different to what is intended or perceived), in
particular the variation in individual steps necessary to maintain stable locomotion.

Key implications

In the absence of helpful sensory feedback most people, sighted or with sight loss, can
not maintain an intended heading and will veer significantly. Veering at a signal controlled
crossing can be extremely dangerous as it could place someone in the path of moving
traffic.

Experiments with dot patterns reveal that radial optical flow fields are critical to the
correct determination of heading, particularly when only present on the ground plane.
Lines or patterns on a crossing floor which are not orientated in the crossing direction will
create lamellar flow fields which make the maintenance of a correct heading much less
likely. The experimental evidence supports the observation made on pattern orientation
by the mobility trainer Rebecca in section 6.3 of our previous report.
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8 The Built Environment (Sight Loss)

“A handbook of building and interior design solutions to include the needs of visually
impaired people” by Barker et al (1995) explains that patterned floor coverings can hide the
presence of objects placed on top of them or alter their perceived shape and can “make a
visually impaired person feel apprehensive and uncomfortable in traversing a space”. It also
recommends patterns with strong horizontal elects be avoided as they could be mistaken for
level changes.

Using colour samples viewed within a uniformly illuminated matte grey box Bright et al (1998)
studied the ability of people with low vision to be able to distinguish between pairs of colours
which were either complimentary but varied along the chromaticity axis “such a warm or cool
harmonic or a contrasting colour”, were neighbours in colourspace “varying both in chromatic
intensity and blackness” or purely were purely achromatic (grey-scale). Participants were asked
if adjacent swatches were the same colour and how confident they were in their judgement.
The experiment was performed with 10 participants with loss of central vision, 10 with loss of
peripheral vision, 10 with general/sporadic vision loss and 7 fully sighted participants. Based
on these experiments Bright et al produced a design guide containing 300 comparative
selection tables, where the thresholds for colour differences were based on ones the majority
of vision impaired participants could confidently differentiate.

Attempts to locate a copy of the design guide itself have not been successful with the British
Library having lost its copy and the document no longer being available from the publishers,
Dulux.

Bright et al (1997) created a more detailed publication alongside this design guide based on
questionnaires completed by 676 people with sight loss as well as semi-structured interviews,
and tests in both the laboratory and the real world. Based on their questionnaire responses
they classified participants into three categories; ‘central visual field loss’, peripheral visual
field loss’ and ‘general/sporadic visual field loss’. The guidance is focused on the interiors of
buildings but contains some relevant insights:

They found that most participants were capable of determining colour differences. “The
findings from Project Rainbow suggest that visually impaired people can determine colour
difference but there are areas where difficulties exist. In the main, these were in differentiating
blue toned green from green toned blue of similar lightness and chroma”.

They found that insufficient contrast between important building features such as floors, walls,
doors, door handles and stair nosing presented a significant accessibility barrier for many
participants. They divided these features into two categories:

“Critical surfaces are large areas that, when scanned by a visually impaired person, form the
impression of shape, space and proximity. Examples are ceilings, walls, doors, floors and stairs.
In general, some critical surfaces may be covered in a subtle pattern or striped finish, but
highly contrasting colours in irregular busy or geometric patterns are very unhelpful and should
be avoided”

“Special features are additional area, smaller than critical features that, that need to be
highlighted to allow the building to be used more easily... all of which should be contrasted
against the background against which they will be seen. Smaller items such as these will need
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a greater colour difference to their surroundings in order to be identified.”
They also focused specifically on floors finding that:

“[w]hilst for some visually impaired people busy, non-uniform patterns have no effect on their
ability to navigate around, those that are affected can experience a dramatic, detrimental
affect on their ability to understand the visual information in front of them. Floor designs which
are of plane nature can be seen as beneficial or very beneficial and actually offer assistance

in navigating around. Busy, non uniform patterns, or those with bold geometric shapes, are
clearly detrimental or very detrimental when undertaking the same task”.

When reflecting on the application of the Project Rainbow Design Guide on the creative
practice of architects and interior designers Howard (1998) found that the approach taken has
“been suggested as being prescriptive by reducing designers’ creative abilities, especially for
those who choose not to apply these established methods. The issue clearly illustrates the
subjective nature of colour coordination and schematics” suggesting some designers engaged
did not appreciate working within the constraints of the guide.

The US National Institute of Building Sciences (2015) ‘Low Vision Design Program, Design
Guide for the visual environment’ recommends that outdoor paving surfaces be “of medium-
dark color value and not glaringly reflective”, “changes to the level of paving be of contrasting
color and value” and “Pavement patterns and color changes that could be mistaken for steps
should be avoided”. For internal flooring surfaces the guide again recommends avoiding
surfaces that could generate flare along with “flooring patterns that could be mistaken for
steps or changes in floor surface, such as stripes, or geometric patterns. These can also be

confusing, especially where the design is perpendicular to the direction of travel.”
Key implications

All three design guides aimed at including people with vision impairments strongly
recommended avoiding patterned floor surfaces.

The guide based on survey responses from a large sample of people with sight loss
was extremely forthright about the negative impact of floor patterns stating “Busy, non
uniform patterns, or those with bold geometric shapes, are clearly detrimental or very
detrimental when undertaking the same task.”

Detailed experimental work has indicated that people with sight loss are capable of
determining colour differences. It is unlikely that a colour palette or set of chromatic or
tonal contrast values could be defined that would render a pattern ‘invisible’ to most
people with sight loss but ‘visible’ to most sighted people, and, even if possible, creating
such a guidance would require significant new experimental work.

Two design guides specifically recommended avoiding patterns with lines running
perpendicular to the direction of travel as they can be confused for level changes.

Design guides emphasised the importance of using colour to highlight critical or
significant features.
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9 Road crossings

Tyler Wardell (1980) explains how road crossings at junctions where the alignment is not
perpendicular, termed “irregular intersections”, will “often require the visually impaired
traveller to seek signed assistance” and describes how “tactual guidestrips” can help promote
independence. They describe tactual guidestrips as “a raised line of 0.25 in. (0.6 cm) thick
epoxy cement with 0.25 in. (0.6 cm) pea gravel pressed into it. The guidestrip is 2 in. (5cm)
wide and is followed with the cane as the traveller crosses the intersection”. The guidestrip
can be made easier to locate by placing a tactile indicator on the kerb face above it. Tyler
Wardell also describes the importance of colour contrast in the environment to “the low vision
traveller” recommending the use of contrasting colours to mark level changes and important
navigational features.

Bentzen et al (2004) investigated the challenges faced by people with severe sight loss
crossing unfamiliar crossings by studying the performance of 32 participants crossing 4
intersections in 2 US cities, finding identifying and maintaining the correct heading and walking
within the pedestrian phase to be the greatest difficulties.

Barlow et al (2005) studied the performance of 48 long cane and guide dog users, “who were
unable to see crosswalk lines, pushbutton poles, or pedestrian signals” when crossing 416
crossings unfamiliar at complex intersections in three US cities, finding the identification and
maintenance of the correct heading to be a significant difficulty with the participant ending
their journey across the road outside the crossing area on about 50% crossings.

Hassan et al (2005) found that head movements made by people with sight loss caused

by glaucoma and age related macular degeneration, when crossing streets, were broadly
comparable to those made by fully sighted people with the head orientated to the centre for
the vast majority of time spent crossing.

Scott et al (2011 a) investigated the ability of 20 blind long cane users, none of whom had
more vision than merely light perception, to walk off a dropped kerb (simulating one side of

a road crossing) on an accurate heading, based on the presence of various tactile cues. They
found that with the dropped kerb as the only cue the average angular error was 10.2 degrees,
which was wide enough to miss the other side of the crossing on a typical US road. The other
cues they evaluated (tactile arrows on the push button and raised bars on the floor) are not
used on UK signalised crossings.

Scott et al (2011 b) looked at the maintenance of heading of 19 blind blind long cane users,
none of whom had more vision than light perception, as they crossed a simulated US signal
controlled crossing, based on the presence of various non-visual cues, finding that both audio
beacons and tactile strips 100 mm wide and 6 mm high either running across the centre or
edges of the crossing area dramatically improved participants ability to remain within the
crossing area whilst crossing a wide intersection.

Key implications

The research to date on people with sight loss using road crossings is of limited
application to the question of colourful crossings as it is focused on people who have no
usable vision and crossings in the US which differ in their design to those in the UK.
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The experiments confirm the results of experiments conducted away from crossings that,
where sensory cues are not available, maintaining an accurate heading is very unlikely,
with the average angular deviation significant enough to compromise safety on a typical
US crossing.

Tactile lines in the direction of the crossing can significantly ease the maintenance of
heading for long cane users with no usable vision. It is likely that continuous high contrast
lines could aid people with low vision in a similar way.

10 Colourful Crossings and Asphalt Art

10.1 Colourful Crossings

Better Bankside (2017) detail the background to the first Colourful Crossings installed on
Southwark Street, as part of the TfL ‘Future Streets Incubator Fund’ which was created in
response to the Mayor's Road Task Force report of 2013 which recommended the trailing

of new ways to “balance the different key functions of the street”. The decision to deploy
Colourful Crossings was also driven by polling of “business decision makers in Bankside who
said that: investing in public spaces and urban greening and improving streets for walking and
cycling should be priorities for Better Bankside”. Better Bankside state the objectives of the
project: “These interventions look to maintain the movement of the [sic] Southwark Street,
while consolidating the Bankside area as a place to be/go.”

Better Bankside review literature articulating the place function of streets and quote Manual for
Streets (Department for Transport, 2007, p63) on the flexibility afforded to designers in their
choice of crossing type, based on context. They introduce the concept of ‘Tactical Urbanism’
as small, scalable, often citizen-led, interventions intended to improve urban space, quoting

a diagram from Bicycle Innovation Lab Copenhagen and The Street Plans Collaborative,
2016. They identify two interventions amongst the 50 listed in the then four volumes of
"Tactical Urbanism open-source guide’ (CNU NextGen, The Street Plans Collaborative,
Ciudad Emergente, CoDesign Studio, 2012 to 2014) of particular interest: ‘Cebras por la

Vida (Crosswalks for Life)" deployed in Bogota in 2014, involving engaging the community

in collaboratively painting the central junction area and adjacent crossing areas of a major
intersection (eight lanes in one direction and three in the other) and ‘100 in 1 day’ which has
taken place in 28 cities including Hong Kong, Tronoto and Cape Town and involved 100 small
‘citizen-driven’ events happening on the same day in each city.

Better Bankside emphasised how well placed they as an organisation could be to facilitate
similar interventions “In this context, the role of organisations like Business Improvement
District is useful and relevant to enhancing co-operation in streets and public spaces.”

They also review some literature on Pedestrian behaviour including a study from Seoul,

based on reported satisfaction, that found positive correlations with wider pavements and the
presence of pedestrian crossings Kim et al (2014) and one from Bogotd, based on face-to-
face interviews conducted at a junction, which found that “security/ safety and attractiveness
of each crossing alternative are relevant to understand pedestrian crossing behaviour”. Better
Bankside were not able to find “any previous research on the impact of the pedestrian crossing
design itself on pedestrian satisfaction”.

Better Bankside detail the three interventions that were deployed in two phases of ‘Future
Streets Incubator’ funding: ‘Crossing Stories’ (Office for Crafted Architecture, 2015) and
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‘Walala x Bankside' (Camille Walala, 2016), which were both Colourful Crossings on Southwark
Street, and ‘The Performer’ (Adam Frank, 2015) which was an interactive light and sound piece
operational in the evenings under the railway bridge by Redcross Way.

Better Bankside detail the evaluation conducted on the effect of these interventions which
comprised ‘on street perception surveys’ involving administering questionnaires face-to-
face to approximately 300 people sampled randomly within the area, before and after the
interventions had been deployed, as well as two, 90 minute focus groups, with participants
who had been recruited in the street and one with “key project stakeholders” all conducted
after the first two interventions had been deployed.

The “on street perception surveys' found:

No significant change in responses to the question “How do you feel towards Southwark
Street when you are using it?”

A 2% to 3% increase in reported satisfaction with “Street environment and appearance’
and ‘Lighting” “, described as “slight improvements”.

An approximately 9% reduction in satisfaction with “Safety”, unacknowledged by the
authors.

A 4% to 5% reduction in respondents’ ‘Use of pedestrian crossing’, described as a “similar
profile”.

An approximately 9% increase in respondents’ describing their crossing behaviour as
“Cautious” or “Very Cautious”, also described as a “similar profile”.

No change in the factors identified by respondents to influence their crossing behaviour
“suggesting that Colourful Crossings did not influence perceptions of safety in any
meaningful way.”

48% of respondents agreeing of strongly agreeing that “I’'m more likely to use this crossing
now than before the artwork was here”.

85% of respondents agreeing of strongly agreeing that “I would like to see more crossings
with creative art”.

68% of respondents agreeing of strongly agreeing that “The artwork on this crossing
makes me feel happier”.

Respondents most commonly stated concerns related to ‘Bikes'/'Cyclists’/'Bicycles’,
‘Noise’, ‘Busy[ness]’ and ‘Road works'.

The focus group with “Local residents” found:

“People reacted favourably to each of the interventions” but some participants felt “the
interaction created by “The Performer” was more memorable than “Crossing Stories” [the
first Colourful Crossing]”.
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Residents highlighted safety concerns with ‘Crossing Stories’ identifying it as “Potentially
confusing”.

The focus group with “Local business employees” found:

“Reactions to The Performer were more uniformly positive” but this does not appear to
be the case with ‘Crossing Stories’.

“The use of red paint in the design of Crossing Stories led to some feelings of trepidation
at first, but that was overcome on becoming more familiar with the piece”.

Living Streets (2019) details the evaluation conducted on a Colourful Crossing installed outside
Barbican Tube Station in partnership between Living Streets and the City of London. The
stated objective was " to improve wayfinding to the Barbican Centre, as well as promote the
Culture Mile.”

The evaluation took the form of a pair of surveys administered face-to-face in and around the
Barbican Centre with 180 responses pre-installation in July and 132 responses post-installation
in November. Living Streets staff also conducted observations at Barbican Tube Station over
15 minute slots noting the numbers of people looking at maps on the walls or their phones as
well as people using the footbridge and crossing.

The authors note that the split of visit purposes were different between the two surveys with a
significantly higher proportion of people visiting for leisure (and so less likely to be familiar with
the area) in July than November. In addition, whilst surveys were conducted on the same days
of the week pre and post-installation, the matching between days and locations were changed,
meaning that pre and post-installation data for specific locations was often comparing
weekend with weekday figures.

In the post-installation survey more people reported finding it ‘Easy’ or ‘Very Easy’ to find their
destination but the authors point out this may be due to a higher proportion of respondents
being familiar with the area. The proportion of respondents reporting that finding their
destination was ‘Difficult’ or "Very Difficult’ was largely unchanged between surveys.

The observations show fewer people looking at maps on the wall of the tube station and using
the footbridge and more people walking straight onto the crossing, but the authors point out
that this may be due to the different distribution of types of visitor as well as the darkness in
November making the footbridge less attractive.

Due to the mismatch in the interview samples between the two surveys the authors are unable
to draw any firm conclusions on the impact of the Colourful Crossing itself.

The report includes “a sample of comments related specifically to the Colourful Crossing
itself” comprising six comments all of which are supportive.
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Key implications

The first Colourful Crossings were deployed by Better Bankside as temporary
experiments as part of a wider placemaking project.

Evaluations of Colourful Crossings have used surveys administered on-site to a random
selection of visitors before and after installation. This methodology can never collect
the views of people who have might have stopped using a crossing as the result of the
intervention.

The Better Bankside evaluation found increases in respondents describing their crossing
behaviour as cautious and a reduction in respondents satisfaction with safety but these
were not acknowledged by the authors.

The Better Bankside evaluation found no evidence supporting a change in pedestrian
crossing behaviour as a result of Colourful Crossing installation (amongst the pedestrians
they surveyed).

The City of London evaluation failed to draw any firm conclusions on the impact of
Colourful Crossings.

No other evaluations of Colourful Crossings were identified by either the desk research
or stakeholder interviews.

10.2 Asphalt Art

Bloomberg Associates (2019) comprises a 106 page guide exploring the “potential of art to
reimagine roadways and vertical infrastructure”. In the introduction the concept of tactical
urbanism is introduced as “an approach to neighborhood-building using short-term, low-cost,
and scalable interventions to catalyze long-term change”.

The first half of the book comprises case studies of 26 projects from around the world
organised into three areas: “Art on the Roadway”, “Art in Pedestrian Space” and “Art on
vertical infrastructure”.

The ‘Art on the Roadway’ section includes a series of large-scale artworks applied to the
carriageway at intersections between streets in Seattle, Washington, St Petersburg and West
Palm Beach, Florida and Portland, Oregon, as well as Colourful Crossing projects from Des
Moines, lowa and London, England (installed on Southwark Street by Better Bankside), an
installation that combined artwork on the footway with Colourful Crossings in Montréal,
Québec, as well as artworks on the carriageway that run the length of streets in Asheville North
Carolina, Pittsburgh and Philadelphia, Pensilvania and Oakland, California.

The "Art in Pedestrian Space’ section includes schemes in Tucson, Arizona, Chicago, lllinois and
Seattle Washington to extend the pedestrian areas of busy streets using temporary delineators
and colourful paint. It also includes schemes in New York, New York, Detroit, Michigan, Milan,
Italy, and Miami Beach, Florida to pedestrianise larger areas of what was previously vehicular
space (either intersections or car parks), using very large painted artworks, and sometimes
bolt-down or free-standing street furniture, to quickly and cheaply create new pedestrian
plazas.
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The "Art on Vertical Infrastructure’ section includes one scheme from Bogota, Columbia, similar
to the ones in the previous section, where 12 new pedestrian plazas were created from vehicle
space using painted graphics designed by the in house urban design team. It also includes
schemes from Providence, Rhode Island, Athens, Greece and Toronto, Canada where local
street artists were invited to paint artworks on utility cabinets, as well as site-specific artworks
on concrete structures including traffic barriers in New York, New York, the walls of an cycle
underpass in Boulder, Colorado and structural supports of a metro railway in Miami, Florida
and an overpass in Boston, Massachusetts.

Of the 26 projects included in the case studies section only one, the Corbett Porch scheme
to temporarily widen footways on a busy street in Tucson, Arizona reported the results of
evaluation designed to measure the scheme’s impact, finding modest improvements in driver
behaviour:

“The data collected by the University of Arizona found that once the installation was in place,
drivers were more likely to stop at the stop bar (from 27% to 34% compliance) and come to a
full stop (from 69% to 82% compliance), improving street safety.”

One further scheme, also focused on footway widening, the Kerb Bulb program in Seattle,
Washington reported that monitoring of the impact of the schemes was taking place but did
not report on the actual impacts:

“SDOT [Seattle Department of Transportation] continues to evaluate these projects and
monitor collision data to ensure that crossing improvements increase the number of vehicles
yielding to pedestrians and decrease speed at intersections.”

The other 24 schemes covered do not report any evaluation focused on measuring the extent
to which schemes meet their objectives.

The second half of the book covers “Tools & Tactics” and contains practical advice for
delivering Asphalt Art projects of all types.

The “Design Development” section includes “Community Engagement & Design Review”
recommends “in-person outreach where designs are shared with both municipal partners and
community members” but this is recommended in order to “developing an authentic and
informed design” rather than identify potential negative impacts resulting from a scheme.

This section also highlights that the approval of traffic engineers may be required but does not
mention accessibility.

The “Engaging the Community” section emphasise that deep, proactive engagement with
the local community should help build support for a project, but does not mention using that
process to address potential accessibility issues.

In the last few pages the “Project Evaluation” section suggests the following metrics that could
be measured to quantify the impact of schemes:

“Speed of vehicles before and after implementation, Stop bar compliance, Pedestrian
crossing behavior, Foot traffic counts, Likeliness to use the intervened space before and after
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implementation, Perception of safety before and after implementation, Amenity use before
and after implementation”.

It recommends using “surveys (either in person or online), speed guns, counting machines,
digital counters, or other data collection methods” and highlights the case study of the
Corbett Porch scheme in Tucson as an example of good practice.

Key implications

Colourful Crossings are just one example of a wide selection of ways colour and artwork
have been injected into urban infrastructure in a ‘tactical’ way in cities around the world.

The Asphalt Art guide includes much practical advice to overcome financial, logistical
and political barriers to installing large-scale artworks in public space but does not
acknowledge potential negative impacts or suggest ways to mitigate them.

Of the 26 projects covered as case studies only one provided the results of evaluation to
measure the success of the scheme at meeting stated objectives.

11 Discussion

11.1 Neurodiversity

The research indicates that visual stimuli can overwhelm and can have a significant negative
impact on autistic people and those living with dementia. Specific visual qualities identified
to be challenging are high contrast, flickering, busy patterns or repeated (striped) patterns,
unpredictable visual stimuli and the intensity of colour.

Predictability of a space can encourage orientation, but if things are frequently moved and
changed it can cause distress. So how to introduce a Colourful Crossing needs some careful
thought. Transition is another important consideration. With regards to Colourful Crossings, it
might be helpful to familiarise a person with the artworks before the final installation; this will
give a person the time to anticipate the change that is about to happen. Posters of the artwork
are one way to do this and offer an important transition before the final installation. It is helpful
to offer people choice and to make sure a person does not feel confronted by a Colourful
Crossing, there could be a safe option for them to avoid stepping onto a Colourful Crossing if
they do not want to.

There is much we can learn from existing research and design guides associated with
neurodivergence, design with the built environment, which can be translated into things to
consider and be mindful of with regards to Colourful Crossings. But it is important to be aware
that most of this research is anecdotal and qualitative. No prescriptive set of design or artwork
selection guidelines will meet the needs of every neurodivergent person. It will always be
important to consider individuals, and the various elements that affect how they respond to
colour, pattern and artworks.

Whilst there are parallels that can be drawn between how a person experiences indoor and
outdoor spaces, the important distinction between indoors and outside is that inside the
home we have control over much of the sensory quality of our environment. We can turn
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down a loud TV set or pull down a blind if the sun gets too bright. Outdoor spaces, however,
feature many sensory experiences over which we have little control. The weather, busy traffic
and people moving about are difficult to adjust. It is important to consider that Colourful
Crossings are positioned in space which already may add layers of sensory complexity and
unpredictability for neurodivergent people. A study by Parmer et al (2021) reported how some
autistic people prefer to stay at home due to visual hypersensitivities. There needs to be more
research in this space.

It would be impossible to personalise artworks for every person, artwork preference is so
subjective and will have different interests and visual perceptual experiences and hyper and/
or hypo-sensitivities across the range of senses. Although it might be possible to estimate the
likely artwork preferences of those who are hyper and hypo-sensitive, for example a person
who is hypo-sensitive might enjoy getting lost in an abstract artwork, absorbing lots of details,
patterns and colours, conversely a person who is hyper-sensitive might prefer to make more
immediate sense of what they are looking at and prefer realist artworks that are minimal,
structured, limited in detail and colour.

11.2 Sight loss

There is no simple linear relationship between vision and perception. Perception requires
sensory cues to be interpreted in order to recognise known objects. For people with limited
vision this is only possible when the relationships between cues and objects are ‘invariant'.
Using controlled crossings safely requires the crossings themselves and their salient features
(such as the two kerb edges and push-button boxes) to be readily perceived. Where the most
visible elements of a crossing differ between the crossings in an area, or on the same crossing
at different times, it is likely that perceiving both the crossing itself, and these salient features
will become more difficult to people with low vision. Invariant relationships between visual
sensory cues and Colourful Crossing could be created by adopting a uniform design for all
Colourful Crossings (or all Colourful Crossings in an area) but this would contradict with the
stated objectives of those commissioning Colourful Crossings to highlight individual locations
and celebrate time-limited events.

Compared to sighted people those with sight loss are less able to detect approaching
vehicles, so crossing streets is objectively more dangerous and likely to be subjectively more
stressful and uncomfortable.

There is ample evidence in the literature that maintaining a correct heading is extremely
challenging for people with severe sight loss and, when crossing streets, the kinds of deviation
from correct heading commonly observed in experiments can lead individuals into potential
danger. For people with any useful sight, the presence of a radial flow field (created by lines
or a regular pattern aligned with their heading direction) can dramatically improve their
maintenance of a correct heading but this benefit disappears when the pattern is not aligned
with the heading or irregular.

Design guidance for internal environments, both published by national vision impairment
organisations and based on primary research with large numbers of people with low vision,

is clear that bold, busy or non-uniform patterns on floors make moving around more difficult
for people with low vision. Guidance also recommends the avoidance of horizontally oriented
changes in tone or colour as these can be interpreted as level changes. It is likely therefore
that the majority of the Colourful Crossings so far installed in London will be negatively
impacting people with low vision (who represent the vast majority of people with vision
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impairments) either because their patterns are busy, irregular, bold, orientated on an axis that
is eccentric to crossing direction (making maintenance of a correct heading more difficult) or
include horizontally aligned changes in tone or colour.

It is possible that Colourful Crossings that comprise vertical lines orientated in the crossing
direction, such as the designs deployed for Pride celebrations, could advantage some people
with low vision by providing more visual information that aid the maintenance of heading but
this is an assumption that would need to be tested in practice with a representative sample of
participants.

11.3 Colourful Crossings and Asphalt Art

Neither the two evaluations of Colourful Crossings installed in London nor the Asphalt Art
Guide acknowledge any potential negative impact of Colourful Crossings or other public realm
artworks on disabled people. The guide does not recommend any ways to measure or mitigate
these issues and neither evaluation attempted to capture or measure them.

Both evaluations use a methodology (before and after surveys on street with a random
selection of visitors) that inherently can not identify the impact on people who may have been
put off using a crossing, by the addition of the artwork, and so will not be represented in the
second sample.

Despite this limitation the Better Bankside evaluation did identify an increase in respondents
feeling cautious when crossing and a corresponding reduction in their satisfaction with the
safety of the crossing, but these findings were not acknowledged by the authors or seemingly
disseminated along with the more positive findings. Had these findings been more widely
known (or the evaluation report more widely available) they could have helped contextualise
the feedback received from disabled people.

12 Knowledge gaps

The process of preparing this literature review surfaced a wide range of work that has studied
how autistic people and those with dementia and sight loss perceive their environments and

the impact various environmental factors have on their wellbeing and ability to move around

safely, comfortably and confidently.

Inferences have been made between insights gained from this work and the probable impact
of Colourful Crossings on those groups, for example inferring that certain types of floor
patterns are likely to make moving around a crossing area more difficult for people with sight
loss, if they have been found to make movement within buildings more difficult.

No literature has been found looking directly at Colourful Crossings and disabled people, or
directly at the use of road crossings by autistic people or people with dementia. Whilst work
on how people with vision impairments use road crossings has been surveyed it is all focused
on people with little or no usable vision and on crossings in the USA which differ in design
from those in the UK in some significant ways.

The literature covering Colourful Crossings themselves does not attempt to investigate their
impact on disabled people. The evaluations of Colourful Crossings use a methodology that
is incapable of identifying people who have been excluded by the interventions and fails to
provide robust evidence that Colourful Crossings meet their objectives.
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13 Conclusions

Predictability in the environment is a key requirement that has emerged from the literature
for all of the groups considered, for slightly different reasons. Colourful crossings could be
deployed in a way that made them predictable (with all crossings in an area created to the
same design and then maintained) but it is likely that doing this would undermine many of the
reasons for deploying them which are focused on their uniqueness in both space and time.

It is likely that the addition of colour to controlled crossings could make them easier to use for
people with low vision but this colour would have to be deployed in the form of one or more
vertical bars. In order not to disadvantage autistic people with hypersensitivity the colours
used would need to be carefully selected (likely based on additional research, which, due to
individual sensitivities and preferences may not find a solution that is acceptable to all) or be
deployed in a way that the crossing can be used without walking on the colourful area.

Whilst, based on the research reviewed, it is likely that the majority of the Colourful Crossings
so far installed in London will be negatively impacting both people with low vision, autistic
people and those with dementia, it may be possible to create guidance that reduces these
impacts on future designs. Because of all of the evidenced requirements laid out above, it is
highly likely that this guidance would be severely restrictive from the perspective of artistic
expression.

Conversely similar artworks could be deployed in the streetscape in environments (such as
wide areas of footway, beneath cycle stands, on walls or on street furniture) where disabled
people were not required to walk over them; in a time-pressured situation where maintaining
both an accurate heading, and relatively fast and consistent speed of locomotion, are required
to avoid danger. In these situations they could offer both artists and peacemakers a much freer
mode of expression with a much lower risk of negatively impacting the accessibility of streets.
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