ISTD Submission

One Size
Does Not
Fit All

Luke O'Reilly
2024




oncept

Concept Development

01




ISTD Brief

The Line

The line occupies a central role in graphic
communication in general, and typography in
particular. The baseling, the timeline, the underline...
from the basic building blocks of our alphabet
which emanate from the individual strokes of the
written word to make the rhythmic pattern of stems
in a typeface, to the hot-metal typesetting innovation
of the lin-o-type, and the Bézier curve which has
facilitated the description of identity in the scalable,
mutable forms of variable typefaces. We open up
the lines of communication, toe the line, push
something over the line, or have a line of work.

The line describes, invites, directs and frames.

Artist and educator Paul Klee famously said drawing
was ‘taking a line for a walk’, anthropologist Tim Ingold
describes the itinerant journey of a line as always in
the process of becoming. The word ‘line’ comes from
the Latin word ‘linum’ meaning linen, a reference to
the use of cords or threads to mark measurements,
and also suggests the woven nature of a text -
interlacing lines of text and vertical stems form the
‘textura’ of the first typefaces. Lines in cartography
define perimeters or pathways, much like the path
direction of a contour in bezier drawing.

The brief

You are invited to investigate and typographically
interpret or subvert your subject matter with rigour
and creativity. You might tell the story of a single
line, or of linearity more generally. You might take a
tangent, or typographically express converging lines
of thought. Follow a thread of research and take us
with you on this journey.
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Strategy and Research

You need to define a context, identify a target
audience and build a strategy that rationally
underpins the development of appropriate outcomes.
We expect rigorous sketchbook research with
evidence of your responses to the information that
you uncover. We also expect to see a range of initial
potential directions explored in order to be able to
understand what has informed the focus of your
subsequent concept and design development.

Your sketchbook content should reflect the
development of your strategic and interpretive
thinking. It should be vibrant and organic - full of
visual references; notations; sketches; exploration
of materials and ideas. It should not be a scrapbook
or dissertation and it should not be retrospective -
‘Now I've finished the piece - time to fill the
sketchbook with photocopies’.

Target Audience/Deliverables

The content, format, media and range of your
project outcomes should be determined by their
suitability and potential to influence your chosen
target audience - as expressed in your strategy.

Submission Guidance/Requirements
Your submission should include sufficient
appropriate material to show that you have
addressed the brief comprehensively and clearly
expressed your design and typographic skills.
It must include:

Strategy

Research

Design development

Specifications/Grid(s)

Final outcomes

Your Strategy and Specifications should be
submitted in a single document that will be
assessed not only for its design but will incorporate
the required minimum 500 words that should
reflect your ability to handle text matter and
information hierarchy. This is partly to reduce the
need for screen-based pieces to meet that textual
word count in the prototype but also to establish
parity of typographic ability across media.

Cross-reference this project brief with the
Assessment Criteria and Tutor and Student Guide.

Initial Thoughts

Sea tides

Luke O'Reilly

Linear society

Luke O'Reilly

Pipe lines

Luke O'Reilly

Education

Luke O'Reilly

Line between
good and evil

Luke O'Reilly

Celtic patterns

Luke O'Reilly

Crossing the line
with comedy

Luke O'Reilly

Drawing a line in
the sand,
settling
arguments

Luke O'Reilly

Networks

Luke O'Reilly

Road
connections

Luke O'Reilly

Transportation
network

Luke O'Reilly

Roots of trees

Luke O'Reilly
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Time
Luke O'Reilly

Space

Luke O'Reilly

Risk

Luke O'Reilly

Learner

Luke O'Reilly

Growth

Luke O'Reilly

| started by looking at the linear Looking at breaking the norm,
progression of education, work through alternative schools and
and retirement. teaching methodologies.
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1 out of 10 people globally are dyslexic

Society + Servant

Society + Intuitive mind

Not Following Breaking the line
rules not of normal thinking
following pattersn

Luke O'Reilly Luke O'Reilly

Traditional school Most people
does not give graduate school
dyslexics a clear and gravitate
path on what the towards what
might do in the they were good
future at

Luke O'Reilly Luke O'Reilly
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“The intuitive mind is a sacred gift,
and the rational mind is a faithful
servant. We have created a
society that honours the servant
and has forgotten the gift,”

Albert Einstein

Vertical thinking Lateral Thinking

People without Dyslexia People with Dyslexia

Lateral thinking (horizontal thinking) is a form of ideation
where designers approach problems by using reasoning that
is disruptive or not immediately obvious.

Dyslexia

St.Oliver Plunkets

Programs that work in teaching reading and spelling to students
with Dyslexic difficulties differ in their specific techniques but have
many principles in common.

All programs that work include multi-sensory practice for symbol
learning.

Teaching approaches that are effective use direct, explicit teaching
of letter-sound relationships, syllable patterns, and meaningful word
parts, and provide a great deal of successful practice of skills that
have been taught.

Fluency-building exercises, vocabulary instruction, language
comprehension and writing are also included in comprehensive
programs of instruction and intervention.

Word recognition and spelling skills are applied in meaningful
reading and writing of sentences and text passages, and students
receive immediate feedback if they make mistakes.

Guessing at words and skipping words are discouraged and
replaced by knowledge of how to analyse and read unknown words.
Since dyslexia occurs on a continuum, a specialised teaching
approach is best, rather than a program or method which does not
allow flexibility

There is comprehensive evidence that supports the use of programs
and interventions based on the Orton - Gillingham principles and
approaches - a multisensory, structured language approach. This
approach taps into sight, sound, movement and touch to help
student’s link language to words. Students learn the rules and
patterns behind why and how letters make the sounds they do.

Our primary goal is to empower our students with dyslexia,
nurturing their strengths and helping them overcome any
difficulties they may encounter along their educational
journey. We adopt a holistic approach that focuses on not
just academic excellence but also emotional well-being,
social skills development, and self-confidence building.

In our classrooms, you will find innovative teaching methods
and assistive technologies tailored to support dyslexic
learners. We provide a multi-sensory learning environment
that engages students through visual aids, auditory cues,
and hands-on activities. Our dedicated staff ensures that
each lesson is structured, explicit, and personalised to
optimise learning outcomes.

Beyond academics, we believe in fostering a strong sense of
belonging and community. Our school promotes an inclusive
culture where students feel accepted, supported, and
celebrated for their unique talents. We encourage
collaboration, teamwork, and peer-to-peer support, creating
an environment where students can grow, learn from one
another, and build lifelong friendships.

We actively involve parents and guardians in the education
process, recognising the essential role they play in their
child’s development. We strive to maintain open and
transparent communication, providing regular updates,
progress reports, and opportunities for parent-teacher
collaboration. Together, we can work as a team to ensure the
success of every student.

After looking into the alternative forms of
education, | thought about how the school
system is not suited towards people with
learning differences. | focused my research
on dyslexia as | have first hand experience
of going through the education system
with dyslexia.

Destigmatizing Working with Dyslexic Learners

This project is focused on helping secondary writing
center tutors and faculty to feel they have enough
knowledge about dyslexia to help students who
choose not to disclose their disability and offer
strategies that they may utilize when working with
dyslexic students. Furthermore, this project affirms
the importance of creating an equitable learning
environment for all students who seek the support of
a writing center.

Universal design for learning

Universal design for learning (UDL) is a teaching
approach that works to accommodate the needs
and abilities of all learners and eliminates
unnecessary hurdles in the learning process.

“Those studying dyslexia have found that students are
hesitant to disclose their learning disability because of the
stigma and feelings of differentiation from their peers”
(Brizee et al., 2012).

Dyslexia in Incarcerated Men and Women: A New
Perspective on Reading Disability in the Prison Population

Dyslexia in Incarcerated Men and
Women on JSTOR

B storog

The authors’ findings indicate that almost half (47%)
of the participants are classified as having dyslexia,
36% proficient, and 17% cognitive impairment.

Both dyslexic prisoners and nondyslexic prisoners reported
academic and behavioral problems in school that led to
decreased years in school and decreased high school
graduation rates, with 87% reporting dropping out of school with
many inmates dropping out in middle school (mean age of
completion of 9.6 years of school), 97% reporting having been in
special education or received accommodations, and 59% having
failed to receive a high school diploma or equivalency.
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Design Strategies and Dyslexia: Improving...
This MA research paper examines the challenges f...
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The unconventional way in which dyslexic people see text.
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It is important to realize that the release of meaning into written text|may confirm the death of intent by the author at that given moment.
The other aspect of interest is that the reader may have altered theirlown previous understanding of this content by reading Barthe.
Typography can allow the contents meaning to be reconstructed as

the reader evolves (or later returns to the to the subject matter)

because it is communicates a tone of voice semiotically,before the

intended meaning of the author can be assessed and understood.
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"111.L- umiversity and the city needed to wark to restore the bonds this
sode has strained.™ In New York, the Reverend Al Sharpton pu
plans to visit the Duke campus in support of the victim on hold pen
the court proceedings.

Scarcely had the young men been arrested, however, than the
ecunon’s case starred to unravel. Over the follewing months, it bec
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v's reputation, It had codf.three voung muasat o year of their lives—ber-
ter than “30 years in prison for o hoax,” said Ryan Seligmann, bur
severely “emotionally damaging” nonetheless. Most imporrantly, ir had
shown how the vgly legacy of racial distrust and hatred could stll so
swifely divide even the most liberal of southern communities.”!

When the Democratic presidential candidate John Edwards em-
barked on a tour designed ro highlighr the enduring nature of poverry
America, it was scarcely surprising that it began in the Mississippi Delra,
Past presidential aspicants and incumbents had raken the same confrone-
ing path. *1 found our something | never knew,” declared Roberr Ken-
nedy after his visit there in 1968, “1 found our thar my world was not
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Personally | struggle with the white spaces between Going in and highlighting all the rivers
letterforms as it causes a strobing effect. and gaps between letterforms.

In the last 50 years there has been a conscious effort in ed-
ucation to shift from a generalised form of teaching to a
design that is flexible enough to be adapted for any special-
ised learning needs. The Universal Design for Learning (UDL)
framework allows educators to intentionally create lesson
plans and activities that are versatile enough to go above or
below grade level, or any other specifications to meet a stu-
dent’s needs. The UDL approach is applicable in all educa-
tional settings, not just in the classroom. When it comes to
making the classroom an equitable learning environment for
all students regardless of their abilities, the writing
centre provides support that levels the field. Students with
learning disabilities, more specifically, dyslexia, find it
difficult to

Primary Response 09




Visually representing the different
conditions of dyslexia.

Meares-Irlen sy
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wiiittn fiiimee wiskiom tasks suwcih @ readimg. i is tihowgiit to e @ reswllt of @

Visual stress (Meares—Irlen Syndrome) can result in visual
distortions (text blurring, double vision, jittery focus) and
discomfort (sore eyes, light sensitivity, headaches) petiicuikly
wihen readiing (Singleton 200%). Symptoms assodztad witth
tihe comdittiom have lbeem moted! @s attmomallly commaom
amomng diyslexic imdividuzlls, altthougih iit is mot considenrad]
spedific to dyskexia (Ul et all. 2014;; Kis amd Evams 2005).
Tihe leadiing cawsall theory limks symptoms to over stimulation
of tthe visuell system, where jphotio-receptions amd//or visus

are semsitive to partiaular types of light waves
(Simgletom 2009). High contrast and flickering light can trigger
over stimulation as cam limes of text, espedillly so iff the
comntrast between type and| page is high. Re-mediztion for
tihe use of colour overlays ((plastic sheets or llemses), diffterent:
collowred! lbadkgroumdss, and! rediuding contrast: betweem
textt and| pege. lIndeed], accomdimg to Simgjletom (2009) it is
"generallly accapted!” thett overlays can alleviate symptoms of
visual stress and “improve reading speed, flluemcy, acouracy

i [liaghntt sttinnwdii (Simag 2009))..
anatl Hiiggtintt wisswel ks cam eiidit

jimatt cxonmnatiitiicom firrenmn alyskexim it

et ff adlys exics ((lllkcmulm e

visual system over-sensitive tm
Higgin comtirest collowrss, wisuel| e

Symmmyeitemns.. A kinauwegin comsidiered & dis
nnmytbxe eeocamttmnumnﬂ@tumnmy

\Wllkqm((mm)))fﬁmuﬁrdiaamm@m
m i etirem swsoEpitn e
ttlhtalrsﬂjmtdi)y — witino &l 1t
Wiemres-tken symdimme ware
e oy flarmit siize aamdl e

type dize amdl resatimag
stress.. Thne pretiicijemiis aff
tim Hoee Vit onthii Ny
cHeractiETistics” (Simg etiom 2008, . 48))..

amd| comprrethensiom” (p.51).
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contrast between type and page is high. Re-mediation for

coloured backgrounds, and reducing contrast between
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Playing with content and spreads

"BEFORE HE 1S WHIPPED BY FAILURE"

MILDRED H. 500D,

The influence of word and letter spacing on the reading perfor-
mance of dyslexic readers appears to follow a similar pattern to type
size. Thatis, research has indicated larger spacing value can benefit
dyslexic readers and increase the accessibility of a text (Rello et al.
2013; Zorzi et al. 2012; Pepper and Lovegrove 1999). In contrast, the
spacing sizes that benefit dyslexic — letter spacing particularly — may
actually slow reading down for non-dyslexic readers (Chung 2002)
This may be because the letter recognition process utilised by the two
groups differ. For non-dyslexic readers, each letter in a word is
processed distinctly but simultaneously (Giles 2005). This is
described as the parallel letter recognition model (Fig. 13). In contrast,
because of a visual processing deficit or reduced cognitive capacity to
hold letter/ phonological information, dyslexic readers may systemati-
cally process each character in a word independently and sequentially
(Fiset et al. 2008). This reading process is considered to be substan-
tially slower than the parallel processing model.
However, it is not as negatively affected by large letter spacing
because the reader does not require all the characters in a word to be
For yslexic readers, beyond a critical
spacing size “word-from information” becomes more difficult to obtain
oris processed slower because more eye movements must be made
(Chung 2002). Put simply, the characters are too far away from each
other to obtain adequate information about each one at the same time,
and thus the eye must shift its gaze. But for dyslexic readers the
increased spacing reduces the occurrence of crowding affects from
flanking letters (O'Brien et al. 2005) Or decreases the amount of visual
stimuliin the peripheral focus and so makes processing each charac-
ter less cognitively/visually demanding (Martelli et al. 2009)

03/04

SeAaNG The influence of word and letter spacing on the reading
performance of dyslexic readers appears to follow a similar
pattern to type size. That is, research has indicated larger spacing
value can benefit dyslexic readers and increase the accessibility
of a text (Rello et al. 2013; Zorzi et al. 2012; Pepper and
Lovegrove 1999). In contrast, the spacing sizes that benefit
dyslexic — letter spacing particularly — may actually slow reading
down for non-dyslexic readers (Chung 2002). This may be because
the letter recognition process utilised by the two groups differ. For
non-dyslexic readers, each letter in a word is processed distinctly
but simultaneously (Giles 2005). This is described as the parallel
letter recognition model (Fig. 13). In contrast, because of a visual
processing deficit or reduced cognitive capacity to hold letter/
phonological information, dyslexic readers may systematically
process each character in a word independently and sequentially
(Fiset et al. 2008). This reading process is considered to be
substantially slower than the parallel processing model

However, it is not as negatively affected by large letter
spacing because the reader does not require all the characters in
a word to be processed simultaneously. For non-dyslexic readers,
beyond a critical spacing size “word-from information” becomes
more difficult to obtain or is processed slower because more eye
movements must be made (Chung 2002). Put simply, the
characters are too far away from each other to obtain adequate
information about each one at the same time, and thus the eye
must shift its gaze. But for dyslexic readers the increased spacing
reduces the occurrence of crowding affects from flanking letters
(O'Brien et al. 2005) Or decreases the amount of visual stimuli in
the peripheral focus and so makes processing each character less
cognitively/visually demanding (Martelli et al. 2009).

The benefits of increased letter spacing were demonstrated
in a 2012 study, which proposed if letter spacing was increased
beyond standard values it would result improve the reading speed
of dyslexic participants (Zorzi et al. 2012). The results showed that
by doubling the default letter spacing of a typeface the reading
speed increased. The study also indicated an improvement in
reading accuracy and letter recognition. The researchers attribute
the results to less crowding affects because adjacent letters are
further away, which allowed the readers to more comfortably
access each individual letter. The spacing increases shown to be
effective in this study are quite substantial and go well beyond
what is traditionally recommended for the setting of type (Felici
2011). For non-dyslexic readers, increasing the spacing between
characters for lowercase body text above the font's inherent
spacing value is generally not recommended because it hampers
legibility (Bringhurst 2008). This view does align with the parallel
processing model. However, for dyslexics — as stated above —
standard spacing may not be appropriate because they process
letters differently and are potentially affected by crowding and/or
a visual attention deficit.
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Working memory deficit

The influence of word and letter spacing on the
reading performance of dyslexic readers appears to
follow a similar pattern to type size. That is, research
has indicated larger spacing value
dyslexic readers and increase the accessibility of a

can benefit

However, it is not as negatively affected by
large letter spacing because the reader does not
require all the characters in a word to be processed
simultaneously. For non-dyslexic readers, beyond
a critical spacing size “word-from information”
becomes more difficult to obtain or is processed
slower because more eye movements must be
made (Chung 2002). Put simply, the characters are
too far away from each other to obtain adequate
information about each one at the same time, and
thus the eye must shift its gaze. But for dyslexic
readers the increased spacing reduces the occur-
rence of crowding affects from flanking letters
(O’Brien et al. 2005) Or decreases the amount of
visual stimuli in the peripheral focus and so makes

demanding (Martelli et al. 2009). kB

The benefits of increased letter spacing were
demonstrated in a 2012 study, which proposed if
letter spacing was increased beyond standard
values it would resultimprove the reading speed of
dyslexic participants (Zorzi et al. 2012). The results
showed that by doubling the default letter spacing
of a typeface the reading speed increased. The
study also indicated an improvement in reading
accuracy and letter recognition. The researchers

text (Rello et al. 2013; Zorzi et al. 2012; Pepperand  2ttribute the results to less crowding affects
Lovegrove 1999). In contrast, the spacing sizes that ~Pecause adjacent letters are further away, which

benefit dyslexic — letter spacing particularly — may
actually slow reading down for non-dyslexic readers
(Chung 2002). This may be because the letter recog-
nition process utilised by the two groups differ. For
non-dyslexic readers, each letter in a word is
processed distinctly but simultaneously (Giles 2005). ~ YPe
This is described as the parallel letter recognition
model (Fig. 13). In contrast, because of a visual
processing deficit or reduced cognitive capacity to
hold letter/ phonological  information,
readers may systematically process each character
in a word independently and sequentially (Fiset et al.
2008). This reading process is considered to be
the parallel processing
B :

substantially slower than
model. [

R

Visual stress s said to affect almost forty percent of

those considered dyslexic (Kris and Evans 2005).

Flickering light and high contrast pattems can

aggravate symptoms (Singleton 2009). Lines of text

can be perceived as visual patterns and induce
" i

According to Peer (2009) studies have shown
dyslexic  students encountering ~ difficulties
recalling everyday information, not just informa-
tion related to literacy tasks. One suggested
reason for this is a deficit within the working
memory process. Working memory is a
construct used to describe the activated portion
of information that is moved between short-term
and long-term memory and is engaged when
information must be manipulated (Redick and
Lindsey 2013) (Fig. 3). For example, when

itis

the complimentary data is not held within the working
memory system long enough it will not be processed
correctly and may not integrate sufficiently (Van
Genuchten et al. 2009). It is claimed that dyslexic
individuals have an impaired capacity to hold information
within working memory (Ghani and Gathercole 2013), with
a specific deficit in holding phonological information (van
Genuchten et al. 2008). Studies have suggested that both
working memory capacity and phonological processing
are interdependent and underpin the acquisition of reading
(Scheepers 2009). In the context of phonological

el
istermed the Thisis

recalled from long-term memory and manipulat-
ed (spoken) while in short term memory. Working
memory has been described as the process of
combining what is currently in consciousness
with information retrieved from  long-term
memory (Barker 2002). Information held within
the working memory system has a finite amount
of time to be engaged with before it retreats to
long:term memory or is forgotten (Scheepers
2009).

The reading process is intrinsically linked with
working memory, as it requires a conscious
recoding of visual forms into stored phonological
representations or a comparison process
between what is seen and what is held in the
mental lexicon. These cognitive processes take
place within the working memory system as
information is simultaneously retrieved from
long-term  memory  (orthographic  rules,
previously encountered words, etc.), and other
information is held in short-term memory
(in-putted words, context, etc.). This process is
mentally demanding and could be described as a
balancing act between the flows of information. If

akin to a storeroom for the short-term holding and
manipulation of verbally received information and is
considered to act within a limited time span compared to

allowed the readers to more comfortably access
each individual letter. iiNRESRSEERIN, 4

The spacing increases shown to be effective in
this study are quite substantial and go well beyond
whatis traditionally recommended for the setting of
(Felici 2011). For non-dyslexic readers,
increasing the spacing between characters for
lowercase body text above the font's inherent
spacing value is generally not recommended
because it hampers legibility (Bringhurst 2008).
This view does align with the parallel processing
model. However, for dyslexics — as stated above
— standard spacing may not be appropriate
because they process letters differently and are
potentially affected by crowding and/or a visual
attention deficit.

dyslexic

Studies have varied in thei recommendations
regarding suitable colour combinations however there
does seem to be a consensus that muted tones,
off-white and yellow backgrounds are most suitable.

‘Studies have varied i their recommendations
regarding suitable colour combinations howeverthere:
does seem to be a consensus that muted tones,
off-white and yellow backgrounds are most sutable.

theii recommendations  regarding suitable colour
combinations however there does seem to be a
consensus that muted tones, off-white and yellow
backgrounds are most suitable (Rello et al. 2012;
Pijpker 2013). Some colours and colour combina-
tions are said to be particularly aggregating: red, red
and green, white text on a black background (Greer
and Willams 1995; British Dyslexia Association
2014). Colour overlays are the most prevalent

regarding suitable colour combinations however there
does seemto be a consensus that muted tones,
off-white and yellow backgrounds are most suitable.

Studies have varied in theif recommendations
regarding suitable colour combinations however there
does seemto be a consensus that muted tones,

media. Digital devices offer users the ability to alter
brightness and colour, however LCD, led and in
particular CRT screens are problematic. Modern
E-reader devices — specifically those using e-ink

are less likely to induce visual stress symptoms o

‘some researchers believing they are more suitable
thantext on paps 2013)

Colour and contrast

regarding suitable colour combinations however there
does seemto be a consensus that muted tones,
off-white and yellow backgrounds are most suitable.

Studies have varied in their recommendations
regarding suitable colour combinations however there
does seem to be a consensus that muted tones,
off-white and yellow backgrounds are most sutable.
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SPACING

The influence of word and letter spacing on the reading
performance of dyslexic readers appears to follow a similar pattern
to type size. That is, research has indicated larger spacing value
can benefit dyslexic readers and increase the accessibility of a text
(Rello et al. 2013; Zorzi et al. 2012; Pepper and Lovegrove 1999)
In contrast, the spacing sizes that benefit dyslexic — letter spacing
particularly — may actually slow reading down for non-dyslexic
readers (Chung 2002). This may be because the letter recognition
process utilised by the two groups differ. For non-dyslexic readers,
each letter in a word is processed distinctly but simultaneously
(Giles 2005). This is described as the parallel letter recognition
model (Fig. 13). In contrast, because of a visual processing deficit
or reduced cognitive capacity to hold letter/ phonological
information, dyslexic readers may systematically process each
character in a word independently and sequentially (Fiset et al.
2008). This reading process is considered to be substantially
slower than the parallel processing model.

However, it is not as negatively affected by large letter
spacing because the reader does not require all the characters in
a word to be processed simultaneously. For non-dyslexic readers,
beyond a critical spacing size “word-from information” becomes
more difficult to obtain or is processed slower because more eye
movements must be made (Chung 2002). Put simply, the
characters are too far away from each other to obtain adequate
information about each one at the same time, and thus the eye
must shift its gaze. But for dyslexic readers the increased spacing
reduces the occurrence of crowding affects from flanking letters
(O'Brien et al. 2005) Or decreases the amount of visual stimuli in
the peripheral focus and so makes processing each character less
cognitively/visually demanding (Martelli et al. 2009).

The benefits of increased letter spacing were demonstrated in
a 2012 study, which proposed if letter spacing was increased
beyond standard values it would result improve the reading speed
of dyslexic participants (Zorzi et al. 2012). The results showed that
by doubling the default letter spacing of a typeface the reading
speed increased. The study also indicated an improvement in
reading accuracy and letter recognition. The researchers attribute
the results to less crowding affects because adjacent letters are
further away, which allowed the readers to more comfortably
access each individual letter. The spacing increases shown to be
effective in this study are quite substantial and go well beyond
what is traditionally recommended for the setting of type (Felici
2011). For non-dyslexic readers, increasing the spacing between
characters for lowercase body text above the font's inherent
spacing value is generally not recommended because it hampers
legibility (Bringhurst 2008). This view does align with the parallel
processing model. However, for dyslexics — as stated above —
standard spacing may not be appropriate because they process
letters differently and are potentially affected by crowding and/or a
visual attention deficit
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whatis currently in consciousness with

memory (Barker 2002). Information held
within the working memory system has

before it retreats 1o long-term memory or is
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2008). Studics have suggested that both working
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interdependent and underpin the acquisition of
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Taking chapters and expressing how it feels as a
dyslexic to read long form texts on a large scale.
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According to Peer (2009) studies have shown
dyslexic students encountering difficulties recalling
everyday information, not just information related
to literacy tasks. One suggested reason for thisis a
deficit within the working memory process.
Working memory is a construct used to describe
the activated portion of information that is moved
between short-term and long-term memory and is
engaged when information must be manipulated
(Redick and Lindsey 2013) (Fig. 3). Forexample,
when information is needed during a conversation,
it is recalled from long-term memory and
manipulated (spoken) while in short term memory.
Working memory has been described as the
process of combining what is currently in
consciousness with information retrieved from
long-term memory (Barker 2002). Information held
within the working memory system has a finite
amount of time to be engaged with before it retreats
to long-term memory or is forgotten (Scheepers
2009).
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The reading process is intrinsically linked with
working memory, as it requires a conscious
recoding of visual forms into stored phonological
representations or a comparison process between
what is seen and what is held in the mental lexicon.
These cognitive processes take place within the
working memory system as information is
simultaneously retrieved from long-term memory
(orthographic rules, previously encountered words,
etc.), and other information is held in short-term
memory (in-putted words, context, etc.). This
process is mentally demanding and could be
described as a balancing act between the flows of
information. If the complimentary data is not held

within the working memory system long enough it will not
be processed correctly and may not integrate sufficiently
(Van Genuchten et al. 2009). It is claimed that dyslexic
individuals have an impaired capacity to hold information
within working memory (Ghani and Gathercole 2013), with
a specific deficit in holding phonological information (Van
Genuchten et al. 2008). Studies have suggested that both
working memory capacity and phonological processing
are interdependent and underpin the acquisition of reading
(Scheepers 2009). In the context of phonological
difficulties the impairment in working memory is thought to
be located in what is termed the ‘phonological loop’. This
is akin to a storeroom for the short-term holding and
manipulation of verbally received information and is
considered to act within a limited time span compared to
other functioning centres of the working memory system.

When | take notes
while reading it will be
stored in my longer
term memory
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Testing gate folds as a format for full chapters.

3.2 Typography, Readingand Dy

Considerations
For Design Practice

321 Dyslexic and
Non-Dyslexic Readers
3.2.2 —— Meares-Irlen Syndrome
323 Crowding
324 Positional Coding
325 Peripheral Focus
326 Spacin:
Pacrsg 3.1 Introduction This chapter will focus on key design features of reading material, both for
327 Magnocallular Theory print and digital media, which affect the accessibility of texts for dyslexic
readers. The section s divided into three main sections, Typography, Colour
3.2.8 — Word Spacing and Word and contrast, and Digital media. In reviewing research and drawing on sources
Isolation related to design and dyslexia, it will discuss design considerations aimed at
improving accessibilty in the context of the cognitive and visual deficits they
555 — attempt to address. The purpose of this chapter is to gather a body of
F knowledge that can be used, in conjunction with the information obtained
334 Typeface Size directly from the interviews with students discussed in chapters 4 and 5, to

outline a set of key considerations for the presentation of digital textual
content for dyslexic readers.

:’g/;;ﬁéa::g 3-2 e L;‘ 3-2-4’ ‘3-2-9 Line spacing

1 For skilled readers letters are an uncomplicated and highly Y =
yS @XIQL Foier mcons by which o cecode information preented in [ ] || oSsIitiona odin g
textual form. For dyslexic readers the relationship is often
different and less assured, Whether from phonological,
working memory, or visual processing difficulties extracting . . . .

Studies, which offer an insight into the affects of line spacing on dyslexic and the results were similar. This suggests that dyslexic readers are affected more by
subject’s reading performance, do so as part of a more generalised study. horizontal rather than vertical spacing. Indeed, there is evidence to suggest that
into text setting (Rello et al. 2013) or form an incidental part of research increased line spacing beyond standard values may only play a very minor — if any —
focused on other aspects of typography (Zorzi et al. 2012). Thisis notto say  role in improving reading performance. Rello et al. (2013) demonstrated no significant
Similarly to the affect of crowding, a dysfunction in that some valuable insights regarding leading values cannot be gained. In improvement in either reading comprehension or speed when values were increased

frustrating (Ball et al. 2011). As such, type choice and text
presentation should be carefully considered so as not to add
further difficulties to an already arduous process (Rello and
Baeza-Yates 2013; Hillier 2006). Features of typography and
typesetting that may go unnoticed or even aid skilled readers
can often become a barrier to accessibility. This section will

meaning from texts can be slow, mentally draining, and Crowding refers to the interference of adjacent letters on the accurate processing of a

target letter. Information received about the flanking letters disturbs or gets mixed in
with the information about the target letter(s) (Zorzi et al. 2012). A number of studies
(Moores et al. 2011; Martelli et al. 2009) have shown crowding effects to be prevalent
among dyslexics. With smaller or tightly tracked type, crowding may be more likely as
more letters can be seen without shifting the gaze. This increases the difficulty of
ignoring adjacent characters that are not immediately relevant. One explanation for

letter positional coding sees a disrupting interference
from visual “noise” (O'Brien et al. 2005, p.7)
Specifically, this information impacts the accuracy of
matching a character to its relative position within a
word (Whitney and Cornelissen 2005). This may, for
example, make distinguishing the position of adjacent
letters more difficult so that ‘art’ becomes 'rat’ or ‘trap’

Spacing

Magnocellular Theory

the latter study, line spacing was increased to two hundred percent as a
means to reduce vertical interference when studying the affects of
increased letter spacing in bodies of text. The study concluded that the
improved reading performance of the participants was a result of the
increased character spacing not the leading. The researchers conducted a
second test with the leading decreased to the default (single line spacing) Pedley 2006

above standard, This study concluded that leading should be seen as “subordinated to

aesthetic considerations or user preferences” (p.7) rather than a specific concern when

typesetting for dyslexic readers. However, in anecdotal sources it is common to see the

recommendation that increasing line spacing above standard values is favourable for

dyslexic readers (British Dyslexia Association 2014; Dyslexia Association of Ireland 2014;
)

look at typography and its interaction with the cognitive and crowding is that dyslexics have an over active periphery focus and find it more b st 3 i
jsual processes engaged during reading, and how they can difficult to filter out secondary information, or have a bias towards the specific type of comes part. It B thouight that ositional nformation
o 9 s o 1y 4 peciictype iive to size than other visual information 4 " i Th frered tential underl logical
influence the accessibility of texts for dyslexic readers. It will information processed by the peripheral visual field (Everatt et al. 1999). In the case ;sc'o“,:':l i 1998). For cysleni readers the type T;': ‘ﬂ:‘u=nce g’ word and 'eﬂf;r spachg o the reading o el e e ex g nwrmlogc
i of reading, the secondary information obtained through the periphery would be =ome? 3 i Y of dyslexic readers appears to follow a similar patten to type size. P P i tortions p i
S e | e e e e S g o Bege | Tt oo e o e i o b SRS Tl 18 T s s gty apo | Acordn e andLveron 199 e et ot )
deain Wb o Wy opoes o A0 rees el akplorathe e dliats Sk o vt et resoapition (Marsel o al, 2009%, is perhaps higher because of the suscepribiiy to dyslenic readers and increase the acoessibility of a text (Rello etal. in eye movement and the regulation of fxation durations and the span of ofel empical evdence 6 guggest iyl eaders i et s
valicity of those claims, interference (O'Brien et al. 2005). That is, the visual 2013; Zorzi et al. 2012; Pepper and Lovegrove 1999). In contrast, the saccades during reading (Hilier 2006). Fixations are the point at which the text is presented one word at a time. They believe the explanation for this les e Ce Slze
] characteristics of the letters — used for identification spacing sizes that benefit dyslexic — letter spacing particularly — eyes focus on a letter or letters, and saccades are the movement between in the interaction of two visual processing systems active during reading —
— are harder to discern below a certain size. This may ey mctully siow rexdinig chown for nan-dyslkxic readers (Ching fixations (Everatt et al. 1999). One view is that dyslexics have a visual the transient system (magnocellular) and the sustained system (parvocellular).
. result in inaccurate position coding or a ‘mixing- up’ of 2002). This may be because the letter recognition process utlised by attention deficit caused by “saccadic dysfunction” (Hillier 2006, p.17) where Both are described as pathways within the visual system where specific types
. letters within a word. the two groups differ. For non-dyslexic readers, each letter in a word they have less control of the movements between fixations, and this accounts of information are transmitted. The sustained system extracts detailed There is strong evidence that dyslexic readers are
D SleXIC and ihe t groups i 15 hendplas e, sach a1 e b s e iamaton om satonany il o the cenya focos e tansien | moresenite o type e tha non sl
described as the parallel letter recognition model (Fig. 13). In around’ (Bucci et al. 2012). With text size specifically, it is suggested that the system is sensitive to moving stimuli, information from the periphery, and may veadegs‘wwm a pvsleference for text ‘ﬂ"_PN"led‘ )
contrast, because of  visual processing deficit or reduced cognitive smaller the text the more a sustained focus is needed, which could be be involved in eye movement (Singleton 2009). During reading the sustained "‘a‘e"l? 1o ’f;‘.ogasp‘ ‘ZdF"""‘H‘% B"Ie“ e;a . 2005;
| 1 capacity to hold letter/ phonological information, dyslexic readers impaired by a visual attention deficit (OBrien et al. 2005). Other research (lles system inputs detailed letter information within a certain visual range. The Mart:ev etal. 2009). For digitally displ ayed type t
non-d SI eXIC may systematically procsss each character in a word independently etal. 2000; Schulte-K5rne and Bruder 2010) relates a magnocellular transient system s concerned with ‘coarse’ information about adjacent letters ey be sppmpleiato prefert it s laga o 8 .
and sequentially (Fiset et al. 2008). This reading process is dysfunction to contributing to a reduced visual attention span. A visual or words. s role in reading can be described as giving a rough indication of pixels (Rello et al 20‘3)‘ although there is 'ES;
considered to be substantially slower than the parallel processing attention span being — in the case of reading — the number of letters that what letters/words come next. When one system is activated it is believed consistency across studies on size recommendations
model (Howard 1991). However, it is not as negatively affected by can be processed without moving the eye (Legge and Bigelow 2011). A that the other is inhibited (p.41). Any issues in either system or in the manner omparad o spe o e, For pr;cu‘ca\_ purposes
] readers [} [} ] ] D reice Tor e soan mesrilie e e canion B oo farfocus inwhich theyinteract may have 2 negtive consequence forreacing —inthe case of ypesting for o e
i characters in a word to be processed simultaneously. For which results in more eye movements and slower reading speeds. The visual (Chouake et al. 2012). This theory can be linked to others (see pp.13 - 14, 16 ;;a ersH-p — itis safe to say that xgge'}‘rea lyis
non-dyslexic readers, beyond a critical spacing size “word-from attentional span is thought to be stable across a range of type sizes but is ~18), which see some deficit or dysfunction in the magnocellur system as detier However, it 'shm:cmnt 4 "‘°‘E at type
information” becomes more diffiult to obtain or is processed slower smaller below a certain threshold. With dyslexic individuals the visual span accounting for various dyslexia symptoms. However, in this case, a “transient size considerations should not be looked at in
There is a clear distinction between what is considered - because more eye movements must be made (Chung 2002). Put may be smaller than normal to begin with and therefore the threshold is system difference” or weakness (p.42) may interfere with the interaction isolation and other factors such as spacing, line- .
mriwssiiee | Meares-Ilen syndrome | Peripheralfocus | sfiiosrimimmasis | s E L e e, | St
from both anecdotal (Dyslexia Association of Ireland 201 adequate information about each one at the same time, and thus the that dyslexics would process letters/words more efficiently when the ‘load’ on oo et
British Dyslexia Association 2014) and empirical sources eye must shift its gaze. But for dyslexic readers the increased spacing the transient system is reduced. In other words, when there are less or no Feg e, Y‘ e| it e il s 3‘ type size.
(O'Brien et al. 2005; Martelli et al. 2009; Rello et al. 2013). reduces the occurrence of crowding affects from flanking letters visuals in the periphery focus. or example, ﬂ’gde 'YPG“SC‘ C‘:se ogel - er[ may i
This suggests that different processes or influencing factors Meares-Irlen syndrome is a type of visual stress, which The central and peripheral focus of the visual system process different types of information. (O'Brien et al. 2005) or decreases the amount of visual stimuli in the i X . — X C‘::;fe;n\::;:v;c::g EF::;.;::{:W(: ;’e Z‘n::;‘
are at work during reading for both groups. There are a interferes with fine vision tasks such as reading. It is thought The periphery deals with visual scanning or quick searching and the central focus is said to peripheral focus and so makes processing each character less A 1992 study by Hill and Lovegrove found that dyslexic participants did exhibit better reading gf ~iatial F,"ssueg e ncine o ootinal dasis
number of explanations put forward to explain the difference. 10 be a result of  visual system over-sensitive to certain light be concerned with “spatial comparisons* (Schneps et al. 2007, p.136). It is suggested that cognitively/visually demanding (Martelli et al. 2009). performance when presented with a single word at a time rather than fullines of text (Pepper chchgla] bpe) ues st one cptinal e
For dyslexic readers, these include Meares-lrlen syndrome, stimuli (Singleton 2009). High contrast colours, visual patters dyslexics have an inherent bias towards using peripheral vision (Everatt et al. 1999) or wider and Lovegrove 1999). Similarly, Comelissen et al. (1998) also found dyslexic children perform soguiec the flexkoliy of the medim and th
visual crowding effects, a positional coding dysfunction or an and bright visuals can elicit symptoms. Although considered a recognition in this field (Lorusso et al. 2004). This is considered by some researchers to The study also indicated an improvement in reading accuracy and better when presented with words in isolation and they also attributed this to weak or inadequate Y i
. O'Brien et al. (2005) suggest that these distinct condition from dyslexia it may be prevalent in up to ‘account for “talents in certain visuo-spatial domains” observed in some (Schneps et al. 2007, letter recognition. The researchers attribute the results to less functioning within the magnocellular pathway. Interestingly, in a 1991 study, reading performance
“visual factors” should be seen as independent of thirty four percent of dyslexics (Uccula et al. 2014; Kris and p.132). These talents are said to develop because the peripheral visual field is most attuned crowding affects because adjacent letters are further away, which tests where carried out using full lines of slightly blurred or blue text (Williams and Lovegrove).
| phonological processing difficulties, as a “purely phonological Evans 2005). Symptoms such as text blurring, inaccurate focus to processing specific types of information that aid in certain tasks. For example, a allowed the readers to more comfortably access each individual The results were comparable to tests with only single words presented. Pepper and Lovegrove
explanation would not predict an effect of print size” on and eyesstrain can be exasperated by small text and the developed peripheral focus may increase an individual's ability to take in a whole visual letter. The spacing increases shown to be effective in this study are claim these text modifications help compensate for a weakness i the ansient system by
1 reading rate (p.2). The suggestion is that some form of visual contrast between text and background colour. Hughes and scene with only a few glances, where someone with a stronger central focus may have a quite substantial and go well beyond what is traditionall . . stimulating it with a particular type of “low frequency” visual information resulting from blurred
processing dysfunction may negatively impact the ability to Wilkins (2000) found a correlation between type size and greater capacity to process smaller sections at a time. Reading requires a dominant focus recommended for the setting of type (Felici 2011). For non-dyslexic or blue text (p.44). Lines of text were also presented in ways considered not to stimulate the
| recognise letterforms and/or accurately identify character reading speed in children susceptible to visual stress. The through the central rather than the peripheral visual field (Everatt et al. 1999), and in the readers, increasing the spacing between characters for lowercase transient system — red or sharp, unblurred text — and the reading performance was
positional information below a certain type size (Singleton participants of their study — who all reported symptoms case of dyslexia it may be that information from the periphery — letters outside the fixation body text above the font's inherent spacing value is generally not . comparatively poor. They propose that any condition that lessens the strain on the transient
2009; Zorzi et al. 2012). The size at which this ‘drop off’ occurs associated with Meares-Irlen syndrome — were shown to be — fight’ with information in the central focus for attention. As has been mentioned recommended because it hampers legibility (Bringhurst 2008). This system (isolated words) or helps compensate for its weakness (blue or blurred text) will aid the
is higher than the critical print size for non-dyslexica: When “disproportionately sffected by font size end text previously, this may offer an explanation for crowding effects during reading, and studies view does align with the parallel processing model. However, for Or Spacl n reading performance of dyslexics.
either character recognition or positional coding is impaired characteristics” (Singleton 2009, p.48). have shown dyslexic participants demonstrating a visual bias towards letters placed in the dyslexics — as stated above — standard spacing may not be
the process of word recognition is negatively affected (Martelli peripheral field (Geiger and Lettvin 1987). Indeed, one study (Martelli et al. 2009) of appropriate because they process letters differently and are . .
et al. 2009). In tum, poor word recognition impacts reading crowding effects and peripheral bias concluded that dyslexics are unduly impaired when potentially affected by crowding and/or a visual attention deficit.
rate and comprehension. “they have to identify more than one letter in a glimpse” (p.7) through the central focus. an Wor ISO a Ion
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Re-imagining Education for Dyslexics

This publication examines the challenges faced by third-level
students with dyslexia when reading course material by drawing
on information obtained directly from students through one-to-
one semi-structured interviews. By reviewing these challenges

in the context of the underlying cognitive, neurological, and

visual processing issues associated with dyslexia, and how these
processes interact with specific design features of reading material,
a series of design considerations to make reading material more
accessible are derived and their suitability discussed. These design
strategies seek to address issues considered to impact the quality
of engagement with course material for students with dyslexia.
The design strategies are illustrated through their application

in a series of developmental practice-based outcomes.
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This thesis examines the challenges faced by third-level
students with dyslexia when reading course material by
drawing on information obtained directly from students
through one-to-one semi-structured interviews. By reviewing
these challenges in the context of the underlying cognitive,
neurological, and visual processing issues associated with
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educational environment and negatively aftect personal and professional
development (Ball et al. 2011).

International research estimates the condition affects between 6% to 8% of
a given population (Birsh 2011). Although no exact figure exists for Ireland,
the Task Force on Dyslexia appointed by the Minister of Education in 2001

state that a national study carried out in 1998 estimated that 10% of children

in fifth class had "serious literacy difficulties” {Department of Education
and Science, 2001, p.xi). Although literacy difficulties could be attributed
to a range of possible factors not just dyslexia, the Task Force on Dyslexia
acknowledge dyslexia as a major contributor to this figure.

student from doing the course or cause excessive stress that may also
affect engagement in the non-literary companents (Ball et al. 2011),

That the high literary content of some third level courses is seen
as a barner for dyslexic students is reflected in statistics from the
Higher Education Statistical Agency in Britain, Their 2002 study
showed on average the number of dyslexic students in Creative
Arts and Design courses to be 5,59% while attendance at Law and
Medicine to be 0.98% and 0.87% respectively (James 2003).

with their non-dyslexic peers.

2.

Cognitive and
neurological
perspectives

This chapter will explore dyslexia from a number of different
perspectives within the fields of cognitive and neurological
research. Due to the volume of matenial on dyslexia research
and the range of disciplines involved the review is broad and
only begins to touch on the complexity of the subject. From
the cognitive viewpaoint the primary focus is on phonelogical
processing, how it relates to dyslexia, and its importance

for reading development in general. The neurclogical
perspective fakes in three main theories; magnocellular
theory, the cerebellar deficit hypothesis, and the asynchrony
phenomenon. Due to the inter-related nature of cognitive
and neurological processes there is some crossover between
topics coverad.

2.2

Phonological

deficit hypothesis

Phonological awareness refers to the understanding that words are
comprised of a combination of smaller sound units (phonemes, onset,
rime, vowels, syllables) and the ability to recognise and intentionally
manipulate them (Ramus 2013) (Fig. 1). Phonological awareness is
one part of a greater phonological processing system involved in

the auditory perception, production, and understanding of speech
(Puolakanaho 2007). Any task that requires interaction with language
be it speaking, reading, or writing involves phonelogical processing.
Some activities that involve phonological processing are not
considered to require the conscious awareness of the process involved
and are done automatically, for example, recalling a conversation
mentally. This is in contrast to phonological awareness, which requires
a deliberate and conscious analysis of language &t the individual
sound unit level (Mahfoudhi and Haynes 2009), Learning to read is
not instinctive; it requires the reader to 'listen’ with their eyes. That is,
the reader must begin to recognise and understand the relationship
between the letters on the page and the sounds they represent. The
acquisition of reading proficiency has been described as “a process of
cryptanalysis or codebreaking” (Gough, cited in Beaton 2004, p.41).

Phonological awareness tests are often used as a means to predict
the progress of reading development in children (Everatt and Reid
2009). of phonological awareness and learning to read and spell.
One study they referance showed evidence that children aged five
and six develop phonelogical awareness — specifically the phonemic
awareness compeonent — conjointly with initial reading development

Defining
dyslexia

2.1

Many canternporary definitions of dyslexia acknowledge it as a spectrum
disorder that primarily affects an individual’s literacy ability (Hughes et

al. 2011). The Task Force on Dyslexia, initiated by the Department of
Education and Scignce in 2007, defined dyslexia as a "continuum of
specific learning difficulties” relating to reading, writing and spelling
(Department of Education and Science ). This definition also acknowledges
additional symptoms that are not always present with literacy difficulties
but are common enough to be considered secondary features of dyslexia.
These are difficulties in organisation and time management, sequencing,
motor function, memory, visual stress, and automaticity of basic skills.

The Dyslexia Association of Iraland view 'Dyslexia’ as a broad term, which
describes a range of related cognitive processes and behaviours that

are manifested most prominently during literacy tasks. These processes
and behaviours can affect how an individual learns and engages with the
educational environment (Hughes et al. 2011). The impact of dyslexia is
not always confined to literacy difficulties, or the secondary features noted
above. A view of onesalf as somehow inadequate or ill-equipped for

the demands of many professions can form and limit career possibilities.
Consequently personal and professional development may suffer.

The exact cause of dyslexia is unknown, and research has been conducted
in a number of disciplines in an attempt to understand the condition.

To maost casual observers dyslexia is understood within the context of
re-mediation and symptomatic behaviours (Hughes et al, 2011). Within
academia and research the field of dyslexia can be "complex and
confusing” (Reid 2009 ), as research conducted can encompass behavioural
science, cognitive psychology, genetics, biology, neurclogy and
educational theory (Everatt and Reid 2009). Furthermore, research can be
conducted linking a number of disciplines or produce competing theories.
Indeed, the term 'dyslexia’ itself has no consensual definition and its use

15 not universal. For some, current definitions are too imprecise (Ellict and
Grigorenko 2014) or for others symptoms are better categorised under the
broader label Specific Learning Difficulties (Selikowitz 2012). Regardless,
most researchers and those invelved in re-mediation acknowledge a
condition exists that primarily affects literacy development, and this
condition has a recognisable set of characteristics,

In an attempt to explain and understand dyslexia it is often categorised
into sub-types, That is, dyslexic individuals who exhibit certain symptoms
are often described as having a specific type of dyslexia. One broad
categorisation divides dyslexia into sequired and developmental types.
Acquired dyslexia is described as present when a previously unaffected
individual manifests dyslexia symptoms; this is generally as a result of
neural trauma (Woollams 2013). Developmental dyslexia is defined as

an inability te develop literacy skills concurrent with normal intellectual
development. Learning difficulties become apparent as engagement in
reading and writing begins (Scheepers 2009). Other categorisations see
dyslexic individuals described as being predeminantly phonolegical or
surface types. Those who exhibit difficulties reading words that require

a 'sounding out’ such as pseudo-words or unfamiliar words are often
describad as phonological dyslexics. Surface dyslaxia relates to difficulties
with reading in general where the individual shows no sign of phenological
difficulties (Peterson et al. 2014).

(Perfetti et al. 1987). However, some believe that phonclogical
awareness develops prior to reading and is a preraquisite for reading
development. Studies by Goswami and Bryant (1990) suggest that
preliterate children already have an awareness of alliteration and
rhyming, which indicates conscious perception of phonological
structure, and more recent studies have indicated preliterate children
are sensitive to thyme patterns at least on some level (Wagensveld
et al. 2013). Mahofoudhi and Haynes (2009) suggest that although

enma mralitarata childran mav indasd ha awara Af cartain errietieal

1.4

Research
aims and
procedure

The aim of this research project is ta
investigate the use of design strategies to
improve the accessibility of course material
for students with dyslexia. Development and
identification of suitable design strategies is
informed by a comprehensive understanding
of dyslexia and the challenges the condition
presents for third-level students. The
strategies outlined are an attempt to address
issues associated with the reading for
dyslexic students. Specifically, the research is
concerned with the process by which dyslexic
readers interact with textual content, and how
this process is influsnced by the interaction
between dyslexia symptoms and design
features of reading material.

The research involves three stages. The

first is concerned with addressing the first
research question. It contains a exploration
of the underlying cognitive and neuralogical
processes proposed to be causal factors of
the condition, the influence these processes
have on reading textual content, and the
relationship between different design
features of reading material and dyslexia
This stage draws on sources focusing on
dyslexia and with the interaction between
design and dyslexia.

The second stage is primarily concemed with
addressing the second research guestion. It
initially involves a qualitative study whereby
first- hand information regarding the
challenges faced by dyslexic students when
reading course material is obtained through
ane-to-one semi- structured interviews. The
information obtained from the interview

is analysed using a thematic analysis
mathodology and a list of major themes is
derived which describe the key challenges
discussed throughout education.

The second stage involves reviewing the
themes derived from the student [nterviews
in the context of the research on dyslexia
and reading development. The purpose of
this is to propose a list of design strategies
that attempt to address the challenges
expressed by the students, These design
strategies are a direct response 1o issues
raised and discussed by the students but
are also informed by an understanding of
the condition from a number of perspectives
— cognitive, neurological, visual, and
psychological,

1. What challenges do third-level
students with dyslexia face when

engaging with course maternal?

2. What design strategies could
be applied to the design of course
material that may ameliorate

Issues associated with dyslexia?

Looking at continuing the index on all spreads
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to highlight the section of the publication the

reader is on.
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Interview spreads

| scheduled interviews with people with dyslexia to
hear their experiences of going through the

educational system.
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Rational

For my ISTD, | decided to focus on the linear way in which the education system
teaches students. Currently the way we are taught through a ‘one size fits all’ system
of education. Focusing on dyslexic students and how they are an example of one of
so many students that do not learn within the boundaries of this linear system.

| have created a comprehensive resource guide for educators, delving into the
complexities and challenges faced by dyslexic students within our educational
system. By interweaving personal narratives of individuals with dyslexia, in-depth
explanations of the underlying biological mechanisms, and a toolkit of effective
strategies, this guide empowers educators to create an inclusive learning
environment that fosters equal opportunities for dyslexic students to thrive.

| decided on a broadsheet format, with the choice of an unconventional column
structure, to emulate a dyslexics feeling of being overwhelmed and confused on
where to read next. Each text block is inclosed within lines, so once you are reading
your eye doesn’t flow into the wrong text block.

what is i1t?

It is an expressive educational
publication for teachers/lecturers to
gain a better understanding of their
students. It will be handed out at
teaching conferences.

This is just one issue, as there would
be a similar book designed for other
learning disabilities, ADHD, Dyspraxia
etc..

Publication Type Audience Intent

Themes

Hearing from first hand
experiences of dyslexic people
that have gone through the
education system.

Giving practical advice to
educators on how dyslexic
students think, and providing
them with strategies that they can
apply to their teaching practices.

TOV

One Size Does Not Fit Al Practical guide for teachers Educators, Parents and the e Inform e Educational
supporting neurodivergent greater neurodivergent e QOutlining the struggle of having dyslexia. e Daunting
students. community e Showing that education system is isolating e Overwhelming

dyslexic learners e Unusual
e Offer new perspectives e Personable
18
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Course Material for Third-level
Students with Dyslexia.

Written by: Colum Dunne

dySlexia  dyslexia

Introduction.
Chapter 2.
Chapter 3.
Chapter 4.

Concept Strategy

19




Final Cover Design

Re-imagining Education for Dyslexics

te on design guic

Colour HHJ“ ontrast
This publication examines the challenges faced by third-level
students with dyslexia whe urse material by drawi
on information obtained directly tudents throl one-to-
one semi-structured interviews. By reviewing these challeng
in the con the underlying cognitive, neurological, and
d with dyslexia, w th:

a series of
accessible are derived and their suitability discussed. The:

strategies seek to address issues considered to impact the quality o . s Writter: Designer & Editor: ~ Publisher:
of engagement with course material for students with dyslexia Im Dunne ~ Luke O'Reilly Made By Dyslexia

Front cover Back cover

Final Design




Heading
Page Components

Section Number 3-3-1

' Colour overiays

on relating ta detail and
8 groupings warking tegether alloy
of objects when the &
onal magn

biue light conditions can increase deading performance in

blue and red. A studly by
filters offer the greater b

Miles 19

the existence

Interview Question Number

Interview Question

Interviewees
Name
& Response

Index & Section Highlighted

Li in
Colour and cantrast.
Colour overlays.

Contrast.

Text and background colour.

Results in context.
Prevalent themes.
Typography and
‘typesetting.
Contextual knowiedge.
Isclating text.
Summarisation,

is related to text an

3 3 Text and
e background
colour

th many of their des
Dyslexia Ass

P
at the anecdotal and empirical &
ugh fferent col

the mast impt

ht of the participants
etal 2

Chapter Title

ater rar
n particular noted

lained by contr
[Uecula et al. 2014}, afthough rane

. That s, reading smal

information
th
b ; 2009 o
# : ! nput and adequatal
. n ! h may be sharfsr than
U L. ard Evans 20(
; an > iy

Typography '
and R
typesetting - e T

pacity t
nd the p

of the target letterfs). Som
: the central an ps
9; Lonusso et al. 2004}, a visua e ften compounded by
ar al

one anothes i
difficuly in . s filling
they saw as too . As with stancland type sizes, standard the availability hension.
latter spacing value: di ng (Zorzi et al. 2012) lesstand

= 2nd letter spy
yond what is déer

The most prevalent iss
nts nesd to read a text mu

an be inhibited (Reid 2005

& numb that the students s
tudent g cinghing
= of text in plain Engfish. This

itis =
Prevalent :

iy 1 P g less demanding saurce

g These comments illustrate a G sk

paper and on screen, 31.2

% conside: al
the | es g Lok ey it ssues
, o g - in part — by
Results : o | o
ki 2005). As such, a number ¥
2 i i o nd p

ta
reading naedsd 12

in context o - ==

emergent thes
material, text length

s arn
ading the mare cog (
iaid, and 68.

ore they could unders

Pty e marerial bt T
18,75% wha would anly ot
th tha need for multiple
ot unique o d
1t — and llustrativ h i
ions, and be ihtimidating, Na other y ¢ aiding
'm and content of textual aders have n the focus of resent rese
than 18.76% of 014; Machini and

y aim

e n th
with dyslexia
al. Th
~um of challeng,
i themes, t whia et
simplification
ired reading but
omprehension. Acces

n, discuss their relationship
est potential design
Forthe most part,
w prevalent they

Summarisation

Contextual
knowledge

un
tudent described it & “anather langua
ent difficulty of reading due

Page Number

Page Components

21




Introduction

often do no
intellectual develapment (Hughe et al. 2011). lssue Jhp,

qu-nmq,m rt-term memory, and organisation may also be present, It
od a hichly incividulised spectrum disorder thatis, £ can rans

e and mdnudnq ibit difficulties in diffe

2 affct Howtan it sng

i clevelop and a life-long aversion to any task that requires engagement

with written content nsequence be;

ct personal and prafessional

Internaticnal resear ition aff

2 given population (Birsh 2011). Although no exact figure exists for reland,
Te

Fo xia appointed by the Minister of Educ
state that a national study carmed out in 1998 estimated that 10
infifth class had * eracy difficulties” (Department of Ed
Science, 2001, pad). Although literacy difficultios could

1o a range of possible factors not just dyslexia, the Task Force on Lw;mu

dysloxia 2.1

acknowledge dyslexia as a major contributor to this figure.

Coghnitive and
neurological
perspectives

This chapter will explore dyslexia from a number of different
pectives within the fields of cognitive and neu
the volume of material on dyslexia research
weis broad and
subject, From
wpoint the primary focus is on phanolagical
processing, how it relates to dyslexia, and its im| e
for reading development in general. Tha naurclogical
< takes in three main theories; magnocellular
llar deficit hypothesis, and the async

and neurological processes there is some cros:
ered.

Phonological

deficit hypothesis

comprised of a combination
wels, syllables) and the ability to re

mampums them Ramus 2013) (Fig. 1. Phonological awareness is

gical processing system invalved in
nd ung

e cidy
= phenological pracess

reness, which e
idual

nV\ld\t Vh-y reF el
levelop phonolc

develops prior to redding andiie s prerequiei
development. Studies by Goswami and Bryant (1990) sug:
preliterate children al areness of alliterati
thyming, which indi ciou ption of phanolog
structure, and mare recent studies ha ted preliterate
are sensitive to rhyme patterns at least on some level (Wagen:

I
et al. 2013). Mahofoudhi and Hay ggest that although

me p
nponents of langy

ogical proce

manipulation of the smallest distinguishable s e

(Vandermosten st al. 2012) Fz\snmudhl nd Haynes {2009)
there s  vealth of evidence to suggest that there s  recip
relationship between the development of phono
and leaming to read and sp yre
that children aged five and six develop phonalog ical
ifically the phonem
reading deve

shonalogi

wefopment. Studies by
swarni and Bryant (1990} suggest that preliterate children already

have an awareness of alliteration an g, which indicates

studies have indicated preliterate children are sensitive to thyme

patterns at least on some level gensveld et al. 2013). Mahofoudhi

st that ammugh some preliterate child

full phnr\n\uq\( al awareness does ot develop without phonemic

part of the broader phonological
process — s specifically related to the manipulation of the smallest
distinguishable sound units of a language (Vandermesten et al. 2012)

uage,

Dyslexia
and college

Students with dys t difficul 2 book
racting key informati - udents. It is
mented that the of
students requires o

mentally demanding that the essential point of the task — ebtaining

and u'\dt-rrtanqu information presented n the text —becomes

| courses is sean
as 2 barrier for dyslexic students is reflected in statistics from the
Higher Education Statistical Agency in Britain. Their 2002 study
LP"\\/-d on average the num
irses to be
ine to be 0.98% and

Many contemporary definitions of
disorder that primarily affects an ind

to reading, writing and }P?Hvrg
This definition also
ntwith
Bt om o eclioh 1o betcopsk et eceinclary estirvio A
are difficul nisation and time mansgement, sequencing,
mmnrmnnvan men of basic skills.
term, which
nitive procasses and behaviours that
manifested most pmm\ner\ﬂy during lers pr
cal. 2011) Th?(m, ct of dyslexia is
difficulties, or the secondary features noted

o domard o many professions can form and limit caraer possibilities.
tly personal and professional development may suff

ct cause of dyslexia is unknown, and research has
sciplines in an attempt to understand the c

erves 5l E d within the conte: N

ion and wmptr-mau.. hchaum\m. vHunh s et al. 2011). Within

mih conducted can encompas
Jogy, gene ology, neurol
theory \Em\u‘r .md Reid 2009). Fur
king a number of dis
Treiiec ot sl
is ot universal. For s

d ften categor

s, dyslexic individuals who exhibit certain symptoms
having

s dyslexia into acquired and des

individual manifests dyslexia symptoms; this
ral trauma (Woollams 2013). Developm

an inability to develop literacy skills concurrent
deve nt. Leaming difficulties b
reading and v ains (Scheeps

ndividuals described as beiny

words that require
or umsm\h words are often

described as phonological d 5 dyslexia relates to difficulties
with reading vhere the indiv WS N0 Sign o
difficulties (Peterson ot al. 2014).

The dual route

Rational

gies it s imperative that dyslexia support materials enabl
s 10 effective learning. This research aims o
ign metho

T?vs e milnrla\
d and due to the limitations of the
medium must ived as a ‘one size fits all’ presentation.
s has the affect that for many dyslexic students they must first
Eafure ey reacaléve playing field

F\’_esearch
aims and
procedure

identi '\ra!wm of \uv(dh
y » comprabers

d  t
et i sy hich cysesic
interact with textual content, and how
ocess is influenced by the interacti
n dyslexia symptoms and design
features of reading material

esses p
ondit
@ on mde textual
tionship n differen
features of reading m:

mm\ is ubts I\r.d lhr
ured interv

€ to propose a fiet of design strategies
that attempt to address the challenges
d by the students. These design
strategies are a direct response to issues
raised and di ed by the students
are also informed by an understanding of
the condition from a number of pective
gical, visual, and

theory of readin

Phonological processing difficulties can be understaod within the context
of the dual-route model of reading. This theory suggests that there are two
distinct cognitive paths for matching words/letters to sounds (Nicalson and
Fawcett 2008) (Fig. 2). One path, of describs he
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database (i ) of stored words to obtain phonological inf
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Project Goals

This platform aims to bridge the gap
between educators and the challenges
faced by students with dyslexia. By
equipping teachers with a deeper
understanding of these struggles, we
empower them to develop more inclusive
teaching methods, ultimately fostering a
more adaptable education system that

caters to the diverse needs of all students.

Project Goals
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Strategy

This book's design intentionally mirrors the
experience of information overload some
dyslexic individuals face in formal education.
The large format, potentially overwhelming
typographic layout, and large numeric
chapter headings all contribute to this effect.
While unconventional, these elements
symbolise the rigid structure of the
traditional education system that some
dyslexic students struggle within.

Strategy
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Context

Education
Accessibility
Neurodivergent

Intent

To raise awareness

To challenge the education system

To give a voice for the students who are still
struggling through the system

To give educators an opportunity to adapt their
teaching methods.

Tone

Informative, educational, empathetic, honest,
empowering, insightful, open-minded, truthful.

Themes

Educational towards people who never had the
experience of an education system that was not
created for them.

Narrative insights

Visually confontaional

Publication Title

One Size Does Not Fit All

Publication Type

An educational issue on dyslexia, from a publisher
that educates on other learning difficulties.

Manifesto

One Size Does Not Fit All is a publication
dedicated to the unique challenges faced by
students with learning difficulties within the

educational system. It offers insights into students'

experiences throughout their education, breaking
down the specific challenges associated with each
learning difficulty.

Strategy
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Typography

Archivo ’
Archivo is a grotesque sans serif typeface family

from Omnibus-Type. It was originally designed for

highlights and headlines. This family is reminiscent

of late nineteenth century American typefaces.

Avenir

Avenir is a geometric sans-serif typeface designed

®
by Adrian Frutiger in 1987 and released in 1988
by Linotype. Its clean and minimalistic design
makes it an appropriate choice as it is easy to read

at a small size.

@
Ballinger Mono
This monospaced version returns the Ballinger
family to (some of) its roots: a 70s-era typewriter
face called Candia. Ballinger Mono is designed on

the same principles as its sister face Ballinger:
plain, sturdy forms with large counters, open

apertures, deep junctures, and a generous x-
height.
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Header Specifications

Use: Chapter section number
Font: Archivo

Weight: Black

Size: 80 pt

Leading: 80 pt

Tracking: -70

2.1

Use: Chapter section headings
Font: Archivo

Weight: Medium

Size: 36pt

Leading: 35pt

Tracking: O

Defining
dyslexia

Use: Pull out quotes/statement/questions
Font: Avenir

Weight: Light

Size: 12pt

Leading: 15pt

Tracking: O

“‘when my lecturer is talking and she says
some bit of information I'll be trying to take
down that note but she will keep talking
about it but | wont be able to listen and

write at the same time.”

Header Specs
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Paragraph Specifications

Use: Body text
Font: Avenir
Weight: Book
Size: 8pt
Leading: 10 pt
Tracking: O

Dyslexia is a condition that primarily affects the development of
literacy skills (Ball et al. 2011). Fully developed literacy skills enable a
person to read and write with independence, understanding, and
fluency. People with dyslexia often do not acquire a level of literacy
that is expected in relation to their intellectual development (Hughe et
al. 2011). Issues with poor coordination, sequencing, short-term
memory, and organisation may also be present. It is considered a
highly individualised spectrum disorder, that is, it can range from mild
to severe and individuals can exhibit difficulties in different areas (Reid
2009). The negative impact can go beyond reading, writing and
spelling and can affect how an individual engages with the world. Self-
esteem issues can develop and a life-long aversion to any task that
requires engagement with written content can form. This can have a
consequence beyond the educational environment and negatively
affect personal and professional development (Ball et al. 2011).

Use: Interview questions & answers
Font: Ballinger Mono

Weight: Medium

Size: 8pt

Leading: 10pt

Tracking: O

Did you ever feel Occasionally I felt
discouraged or frustrated having worked
disengaged from your harder than my peers yet
studies due to your receiving lower grades.

dyslexia? And how?

Use: Index highlighting section
Font: Avenir

Weight: Black

Size: 8pt

Leading: 10pt

Tracking: O

Results in context.
4.1___ Prevalent themes.
4.2 Typography and typesetting.
4.3___ Contextual knowledge.
4.4 Isolating text.
4.5___ Summarisation.

Paragraph Specs
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Format Specifications

A2

420 mm

594 mm

Format & Binding

| chose to use A2 as my format. This decision was
made as | wanted to create something that felt
just a bit larger than the traditional broadsheet
dimensions.

Bound by scotch tape as | was limited with
printing options.

Paper

140gsm
White sugar paper

Printing

Using a large ink jet printer to give a similar
printed finish to a newspaper.

Format Specs




Colour Palette

0%

: 0%
0%
100%

ASZE0

Hex: #000000

0%

: 0%
0%
66%

AXZ0

Hex: #D9D9%9D9

93%
58%
100%
0%

ASXZE0

Hex: #537E5F

1%

: 95%
86%
0%

ASZE0

Hex: #DF1D23

Colour Palette
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Grid System

Outside margin
15 mm

]: Top Margin
18mm

Vertical Gutter
5mm

Horizontal Gutter
7mm

Bottom Margin
20mm

Inside margin
18mm

Format: A2
Rows: 6
Columns: 9
Baseline: 5pt

Grid System

10




Spread Analysis

Quotes
Avenir
Light
12 pt

Chapter heading
Archivo

Medium
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Introduction

. 1.1

Dyslexia |l
2

and college

Background

Rational

XIC peaple may str

pers in our literacy, linear world, its wort
Iz stoois changing. The
continued growth of new media may usher in
amore sympathetic environment for visua
thinkers." (Carson 2005,)

Increasingly as leaming becomes mediated thraugh digital

Students with dyslexia often find it difficult to skim read a book

flects X Dyslexia is a condition that primarily affects the development of iteracy skills
extracting key information as quickly as non-dyslexic students. It is

Jlat ’ (Ball et al. 2011). Fully developed literacy skills enable a person to read and
190 percent of all those write with independence, understanding, and fluency. People with dyslexia also well documented that the process of reading for many dyslexic
often do not acquire a level of literacy that is expected in relation to their students requires greater effort and concentration. Reading can be so
N " intellectual development (Hughe et al. 2011). Issues with poor coordination, mentally demanding that the essential point of the task
ation may also be present, It anding information presented in the text —
secondary to the process of reading itself

sequencing, short-term memory, and
is considered a highly individualised spectrum disorder, that s, it can range
from mild to severe and individuals can exhibit difficulties in different areas
(Reid 2009). The negative impact can go beyond reading, writing and spelling With most third level courses there s some lterary component
and can affect how 2n individual engages with the world. Self-esteem ssues Indeed, even with courses that focus on visual thinking or practica
can develop and a life-long aversion to any task that requires engagement The
with written content can form. This can have 2 consequence beyond the
educational environment and negatively affect personal and professional
development (Ball et al. 2011).

application of skils there wil be same requirement for readint
literary content of a curriculum can be enough to dissuade a poten
student from doing the course or cause excessive stress that may also
affect engagement in the non-literary components (Ball et al. 2011).

International rassarch estimates the condition affects betwean 6% to 8% of That the high lterary content of some third level courses Is seen
2 given population (Birsh 2011). Although no exact figure exists for lrefand, as a barrier for dyslexic students is reflected i statisics from the
the Task Force on Dyslexia appointed by the Minister of Education in 2001 Higher Education Statistical Agency in Britain. Their 2002 study
state that a national study carried out in 1998 estimated that 10% of children showed on average the number of dyslexic students in Creative

in fifth class had “serious literacy difficulties” (Department of Education Arts and Design courses to be 5.59% while attendance at Law and
nire fo and Science, 2001, p.xi. Although literacy difficulties could be attributed Medicine to be 0.98% and 0.87% respectively (James 2003).

a to a range of possible fact t just dyslexia, the Task Force on Dyslexia
acknowledge dyslexia as a major contributor to this figure

itis imperative that dyslexia support materials enable

all students' access to effective learning, This research aims to
formulate a critical approach for utilising design methodologies

and strategies in developing means to improve the accessibility of
course material for students with dyslexia. The development of non-
linear interactive reading environments presents an opportunity to
improve the reading and studying experience of third level students
with dyslexia. At present students are often faced with an array of
printed reading material: textbooks, journals, magazines, project
briefs, and lecture handouts. These materials are not designed
wiith a dyslexic audience in mind and due to the limitations of the
medium must be conceived as a ‘one size fits all' presentation
This f
overcome a significant barrier before they reach a level playing field
with their non-dyslexic peers.

s the affect that for many dyslexic students they must frst

Rapid auditory
processing theory

This theory acknowledges the existence of a phonological deficit
component to dyslexia, however it suggests that it is caused by a
deeper auditory processing deficit (Ramus et al. 2003a). As with the
magnocellular theary (see pp.16 - 18) it proposas an abnormality

or defect at the magnocellular level, however it is focused on the
auditory system rather than visual processing. Magnocells are present
in all sensory systems that process stimuli that vary in intensity (Stein
2008). The auditory system, for example, processes sounds that

vary in pitch, tone, and volume. If the auditory system has defective
magnocells the abilty to accurately perceive these changing sound
patterns is affected. The theory proposes that this would hinder the
acquisition of phonemic awareness and consequently phonolagical
awareness and reading development (Heim et al. 2008)

supporting an auditory deficit arises from studies that showed poor
performance by dyslexic subjects during sound frequency and
sequencing perception tests, and also abnormal patterns within

the nervaus system during auditory stimulitests (Ramus et al. 20032).

1.4

Cognitive and | Defining 2 1
neurological |dyslexia dmm
. pe rS p ect I Ve S Many contemporary definitions of dyslexia acknowledge it as a spectrum

Chapter number
Archivo

Black

80 pt

disorder that primarily affects an individuals literacy ability (Hughes et
al. 2011). The Task Force on Dyslexia, initiated by the Department o
Education and Science in 2001, defined dyslexia as a "continuum of

This chapter will explore dyslexia from a number of different specific learning difficulties” relating to reading, writing and spelling

perspectives within the fields of cognitive and neurological (Department of Education and Science,). This definition also acknowledges

research. Due to the volume of material on dyslexia research additional symptoms that are not always present with literacy difficulties

and the range of disciplines involved the review is broad and but are common enough to be considered secondary features of dyslexia

anly begins to touch on the complexity of the subject. From These are difficulties in organisation and time management, sequencing,

the cognitive viewpoint the primary focus is on phonological motor function, memory, visual stress, and automaticity of basic skills

processing, how it relates to dyslexia, and its importance The Dyslexia Association of Ireland view ‘Dyslexia as 3 broad term, which

for reading development in general. The neurological

perspective takes in three main theories; magnocellular

theory, the cerebellar deficit hypothesis, and the asynchrony

describes 2 range of related cognitive processes and behaviours that

are manifested most prominently during literacy tasks. These processes

and behaviours can affect how an individual leams and engages with the
phenomenon. Due to the inter-related nature of cognitive jucational environment (Hughes et al. 2011). The impact of dyslexia is
and neurological processes there is some crossover between not always confined to literacy difficulties, or the secondary features notec!
topics covered above. A view of oneself as somehow inadequate o illequipped for

the demands of many professions can form and limit career possibilities.

Consequently persanal and professional development may suffer

The exact cause of dyslexia is unknown, and research has been conducted
n & number of disciplines in an attempt to understand the condition.

o most casual observers dyslexia is understood within the context of
re-mediation and symptomatic behaviours (Hughes et al. 2011). Within
academia and research the field of dyslexia can be "complex and
confusing” (Reid 2009), as research conducted can encompass behavioural

Phonological

deficit hypothesis
educational theory (Everatt and Reid 2009). Furthermore, research can be.

Phonological awareness refers to the understanding that words are conducted linking a number of disciplines or produice competing theories.
comprised of a combination of smaller sound units (phonemes, anset, Indeed, the term ‘dyslexia" itself has no consensual definition and its use
rime, vowels, syllables) and the abiliy to recognise and intentionally is not universal. For some, current definitions are 100 imprecise (Elliot and
manipulate them (Ramus 2013) (Fig. 1). Phonological awareness is Grigorenko 2014) or for others symptoms are better categorised under the
one part of a greater phonological processing system involved in
. the auditory perception, production, and understanding of speech

(Puolakanaho 2007). Any task that requires interaction with language.

be it speaking, reading, or writing involves phonological processing

Some activities that invalve phonological processing are not

Caption
Avenir
Book

8 pt

broader label Specific Learning Difficulties (Selikowitz 2012). Regardless,
most researchers and those involved in re-mediation acknowledge a

considered to require the conscious awareness of the proc

and are done automatically,for example, recalling a conversation

condition exists that primariy affects iteracy development, and this
ndition has a recognisable set of characteristics.

mentally. This is in contrast to phonological awareness, which requires

a deliberate and conscious analysis of language at the individual

sound unit level (Mahfoudhi and Haynes 2009). Learning to read is

not instinctive; it requires the reader to ‘listen’ with their eyes. That is,

the reader must begin to recognise and understand the relationship

between the letters on the page and the sounds they represent. The

acquisition of reading proficiency has been described as “a process of

cryptanalysis or codebreaking” (Gough, cited in Beaton 2004, p.41)

s involved In an attempt to explain and understand dyslexia it is often categorised
into sub-types. That s, dyslexic individuals who exhibit certain symptoms
are often described as having 3 specific type of dyslexia. One broad
categorisation divides dyslexia into acquired and developmental types.
Acquired dyslexia s described as prasent when a praviously unaffacted
ndividual manifests dyslexia symptoms; this is generally as a result of
neural trauma (Woollams 2013). Developmental dyslexia is defined as

an inabilty to develop literacy skills concurrent with normal intellectuzl
development. Leaming difficulties become apparent as engagement in
reading and writing begins (Scheepers 2009). Other categorisations see
dyslexic individuals described 2s being predominantly phonological or
Phonological awareness tests are often used as @ means to predict surface types. Those who exhibit difficulties reading words that require
the progress of reading development in children (Everatt and Reid 2 'sounding out’ such as pseudo-words or unfamillar wards are often
2009). of phonalogical awareness and leaming to read and spell described as phonological dyslexics, Surface dyslexia relates to difficulties
One study they reference showed evidence that children aged five with reading in general where the individual shows no sign of phonological
and six develop phonological a difficulties (Peterson et al. 2014).

areness — specifically the phonemic

Nts wi

Research ...
aimsand e

be applied

issues

The aim of this research project s to

he

procedure e

lenges do third-|
thd

sign strategie
to the desigr

at may ar

vel

exia face when

investigate the use of design strategies to
ove the accessibility of course materia

for students with dyslexia. Development and
identification of suitable design strategies is
informed by a comprehensive understanding
of dyslexia and the challenges the condition
presents for third-level students. The
strategies outlined are an attempt to address
issues associated with the reading for
dyslexic students. Specifically, the research is
concerned with the procass by which dyslexic
readers interact with textual content, and how
this process is influenced by the interaction
between dyslexia symptoms and design
features of reading materia

The research involves three stages. The
firstis concered with addressing the first
research question. It contains a exploration

of the underlying cognitive and neurological 24
processes proposed to be causal factors of 25
the condition, the influence these processes 5
have on reading textual content, and the g

relationship between different design
features of reading material and dyslexia
This stage db ng o
dyslexia and with the interaction between
design and dyslexia.

ws on sources focy

The second stage s primarily concerned with
addressing the second research question, It
initially involves a qualitative study whereby
first- hand information regarding the
challenges faced by dyslexic students when
reading course material is obtained through
-one semi- structured interviews. The

one-t
information obtained from the interview 2
is analysed using a thematic analysis
methodalogy and a list of major themes is
derived which describe the key challenges
discussed throughout education

The second stage involves reviewing the
themes derived from the student interviews
in the context of the research on dyslexia
and reading development. The purpose of
this is to propose st of design strategies
that attempt to address the challenges
expressed by the students. These design
strategies are a direct response 1o issues.
raised and discussed by the students but
are also informed by an understanding of
the condition from a number of perspectives

(Perferti et al. 1987). However, some believe that phonological
awareness develops prior to reading and is a prerequisite for reading
development. Studlies by Goswami and Bryant (1990) suggest that
preliterate children already have an awareness of allteration and
thyming, which indicates conscious perception of phonological
structure, and more recent studies have indicated preliterate children
are sensitive to rhyme patterns at least on some level (Wagensveld
et al. 2013). Mahofoudhi and Haynes (2009) suggest that although
some preliterate children may indeed be aware of certain structural
components of language, full phonological awareness does not
develop without phonemic awareness. Phonemic awareness — part
of the broader phonological process — is specifically related to the
manipulation of the smallest distinguishable sound units of a language
(Vandermosten et al. 2012). Mahfoudhi and Haynes (2009) believe
there is a wealth of evidence to suggest that there is a reciprocal
relationship between the development of phonological awareness
and learning to read and spell. One study they reference showed
avidence that children aged five and six develop phonological
awareness — specifically the phonemic awareness component —

The dual route

Phonological processing difficulties can be understood within the context

. of the dual-route model of reading. This theory suggests that there are two
conjointly with initial reading development (Perfetti et al. 1987). distinct cognitive paths for matching words/letters to sounds (Nicolson and
However, some believe that phonological awareness develops prior Fawcett 2008) (Fig. 2). One path, often described as the lexical route sees
to reading and is a prerequiste for reading development. Studies by words scanned as a complete visual and then compared against a mental
Goswarni and Bryant (1990) suggest that preliterate children already database (lexicon) of stored words to obtain phonological information
have an awareness of allteration and rhyming, which indicates Along the other path individual lstters or groups of letters are analysed
conscious perception of phonological structure, and more recent and attributed sounds. These phonological units are then combined
studies have indicated preliterate children are sensitive to rhyme 1o sound out the whale word (Grainger and Ziegler 2011). This path is

pattems at least on some level (Wagensveld et al. 2013). Mahofoudhi referred to as the non-lexical route and requires adequate phonological
and Haynes (2009) suggest that although some preliterate children awareness (Ziegler et al. 2013). The lexical route is necessary for the
may indeed be aware of certain structural components of language, correct pronunciation of words whose phonology does not follow regular

pronunciation rules of the alphabet, for example, hymn, trough, gauche or
awareness. Phonemic awareness — part of the broader phonological rapport. To pronounce these types of words correctly they must be familiar
process — is specifically related to the manipulation of the smallest or at least contain arthographically familiar letter combinations that can
distinguishable sound units of a language (Vandermosten et al. 2012} be stitched together (Ziegler et al. 2008). The non-lexical route is thought
to be activated when faced with novel words and non-words, where there
is no stored data in the mental lexicon for comparison and the word must
e sounded out first (McGeown et al. 2013). Utiising the non-lexical route
1o read i often described as phanological recoding as the visual data is
recoded into sound units initially (Beaton 2004). This route can also be
used to pronounce familiar words and is used extensively during the early
years of reading development. As reading skills develop and the lexical
resource grows advanced readers tend to use this route less (Brown andl
Watson 1992). It is thought that advanced readers favour the lexical route
but will sometimes utilise the non-lexical (shonological) path if necessary,

full phonological awareness does not develop without phanemic

theory of reading

gical, visual, and .

cognitive, neu
psychological e

Within the framework of the dual route theory of reading a deficit in
phonological awareness affects the ability to adequately utilise the
non-lexical path. Dyslexic individuals who have a phonological deficit
are often called ‘phonological’ dyslexics and are thought to rely on
the lexical path for reading (Ramus 2013). This presents particular
difficulties when they are faced with unfamiliar words as they lack

the ability to segment the words into individual sound units and may
not have a stored reference of similarly pronounced words. ‘Surface’
dyslexia is sometimes used as a term to describe those with reading
difficulties whose phonological processing abilities are normal but
appear to have a deficit along the lexical route. Surface dyslexia

is generally associated with acquired reading difficulties, that is,
reading impairments that have resulted from neural damage to a
fully developed system (The Open University 2012). For example,
surface dyslexia symptoms have been noted in people who have
suffered impact trauma to the head or as a result of a stroke
(Greenwald 2000). However, there are cases of individuals who
exhibit reading difficulties when faced with iregular words and these
impairments are not always matched by deficits in phonological
awareness (Vidyasagar and Pammer 2010). These cases have lead

to 3 questioning of the causal link between phonological deficit
and dyslexia, and other cognitive processes have been suggested
as underlying both phonological and surface dyslexiz, these include
a deficit in visual-spatial processing, poor auditory processing, or a
working memory deficit

especially if the word is not immediately recognized.

Introduction.
Background.

Rationale.

hypothesis.
The dual route theory of
reading

~ Rapid auditory processing

theory.

down that note bt

Working
memory deficit

According to Peer (2009) studies have shown dyslexic students
encountering difficulties recalling everyday information, not just
information related to literacy tasks. One suggested reason for this
is 2 deficit within the working memory process. Working memory is a
construct used to describe the activated portion of information that
is moved between short-term and long:-term memory and s engaged
when information must be manipulated (Redick and Lindsey 2013).
For example, when information is needed during a conversation,
itis recalled from long-term memory and manipulated (spoken)
while in short term memory. Working memory has been described
as the process of combining what is currently in consciousness

with information retrieved from long-term memory (Barker 2002)
Information held within the working memory system has a finite.
amount of time to be engaged with before it retreats 1o long-term
memory or is forgotten (Schaepers 2009). The reading process is
intrinsically linked with working memory, as it requires

a conscious recoding of visual forms into stored phonological
representations or & comparison process between what is seen

and what i held in the mental lexicon. These cognitive processes
take place within the working memory system as information is
simultaneously retrieved from lang-term memary (orthographic
rules, previously encountered words, etc.), and other information

is held in short-term memory (inputted words, context, etc.)

This process is mentally demanding and could be described as a
balancing act between the flows of information. If the complimentary
data is not held within the working memory system long enaugh it
will not be processed correctly and may not integrate sufficiently
(Van Genuchten etal. 2009).

er’s talking and she says
tion | trying to take
it she will keep talking
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itis claimed that dyslexic individuals have an impaired capacity
to hold information within working memory (Ghani and Gathercole
2013), with a specific deficit in holding phonological information
(Van Genuchten et al. 2008). Studies have suggested that both
working memory capacity
nterdependent and underpin the acquisition of reading (Scheepers
2009). In the context of phonological difficulties the impairment
memory is thought to be located in what is termed the
“phonological loop'. This is akin to a storeroom for the short-term
ed information and s

d phonlogical processing are

worki

holding and manipulation of verbally recei
considered to act within a limited time span compared to other
functioning centres of the working memory system.

2.6

Neurological
perspectives

|Justrea

2.6.1 5y

Within the inner surface of the retina there is a layer of cells
known as retinal ganglion cells, whose axons

visual information data back to the brain. This cellular system main input to the mental le

of moving roles including eye movements, focus and visual
scanning (Singleton 2009). The magnocellular theory suggests
that an impairment or defect in the visual magnocailular system
accounts for symptoms
(Eden et al.1996)
showing no activation in the visual magnocellular system when
presented with a series of moving and st
non-dyslexic participants the magnocelular system was shown
1a be stimulated. Furthermare, according ta Knight and Hynd
(2002) studies have found a correlation between reading speed
and actiity in the visual magnocellular system in both dyslexic
and non-dyslexic participants. cells in

ve demonstrated dyslexic participants

According to Everatt and Reid (2009) the magnocellular theory
erve fibres) send  partially rests on the view that the visual system provides the

level of magnocellular sensitivity prediicting their visual reading
abilities. Attempting to link the theory directly to a phonological
deficit has led Stein (2008) to suggest that a broader

sociated with dyslexia. FMRI studies magnocellular defect could also affect auditory processing,
which is considered vital to phonological awareness (see

pp-16 - 18). Stein explains that in all sensory systerns,

snary dots but for including those involved in auditory and motor processes,

there are large (magno) cells that also process information

that s in ‘motian’. An example of this is the change in pitch

and amplitude of speech pattems processed by the auditory
syste. Stein proposes that it is not only magnocel

@ visual system that may be affected but also
‘motion’ receptive cells in other sensory systems.
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Singleton (2009) states that there are a number of studies that
throw into question the validity of the magnocellular theory as

nation for dyslexia. They include a review of 22

includes neurons (nerve colls) classified as magnocellular and important function for raading than phonological processing. studies of magnocellular functioning and dyslexia carried out by
parvocellular cells. The magnacells are larger and cover a greater  That is, the archive of words and phrases we access when Skottun (2000). The review found only four that clearly offered
area (Beaton 2004) and are activated by ‘fast-moving, low- reading are stored and processed primarily as visual items support for the theory. On this basis Skottun believes
contrast images' (Knight and Hynd 2002). The magnocellular rather than  combination of visuals and sounds. This view the empirical evidence offered by Stein s "partial at best”
cells in the visual system are involved in a number of roles suggests that reading material is processed and linked directly (2000, p.212). Singleton believes that in light of these studies
including ovements, focus and visual scanning (Singleton  to a semantic process with litle phonological input. Everattand  the magnocelluar theory is “not convincing” ). He
2009). The magnocellular theory suggests that an impairment o Reidl point out that many researchers believe that phonological  does conceds however, that a minority of dyslexic individuals
defect in the visual magnocellular system accounts for symptoms  processing plays a much greater role in successful reading. Stein  may have deficits in magnocellular functioning

associated vith dyslexia. fMRI studies (Eden et al. 1996] have (2001) admits that there is scepticism about the relationship

demonstrated dyslexic participants showing no activation in between a magnocellular defect and reading ability, however he

the visual magnocellular system when presented with a series argues that evidence arising from his studies show test subject's
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Continuous text

This opening spread intentionally deviates
from the book's grid system, creating a sense
of controlled chaos to overwhelm the reader.
Despite the unconventional layout, the text
blocks remain anchored within lines, allowing
for independent reading within each section.
Setting the tone of the unconventional
thinking of people with dyslexia.
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Conclusions

9.1

From a causal perspective there are three underlying
processing difficulties/dysfunctions that have a direct

influence on the interaction between the dyslexic reader and
textual content. These are a phonological processing deficit,
poor working memory, and impaired visual pracessing, and they
are key to understanding why so many people with dyslexia
struggle with literacy tasks. It is important to note that not all
those who exhibit symptoms associated with dyslexia have

all these deficits, dyslexia is a highly individualistic condition
and some may only exhibit a mild expression of one of these
deficits while others may be severaly affected by all three.

Of the three, a phonological processing deficit is considered
to be the leading cognitive explanation and the most
reliable signifier of the condition. Phonological processin
considered vital to fiteracy development, especially so at an
early age, a deficit/impairment in this area can greatly impact
the rate and degree at which reading skils are acquired.
Furthermore, a deficit in this area can force an individual to
rely on other cognitive processes that do not require such a
level of sound-symbol matching to decode written content

For example, where skilled readers can instinctively break a
word down into its constituent phonetic parts and reassemble
them to form a coherent phanological unit, dyslexic indivicuals
may have to consciously and deliberately remember that a
specific set of letters in a particular arrangement correspond

10 a certain sound/set of sounds. I short, dyslexic readers
often rely on & visual memory of the whole word. This has

the effact that unfamiliar words that have not been stored

— cannat be read, as there is nothing to reference them
against. This can be compounded by underdeveloped
literacy skills and less exposure to written content, which
results in a limited lexical resource to draw upon.
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How can we foster a m

This study was uided by two research questions. The first
question aimed to find out what challenges third-level students
face when dealing with course material, with a primary focus
on reading material. The second question asked what design
strategies could be applied to the design of course material
that could attempt to ameliorate some of these challenges.

1. What challenges do third-level
students with dyslexia face when
with course material?
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material that may ameliorate issues
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5.4 Conclusion.
5.5 Reflections.
A working memory deficit describes a difficulty in holding
information in the working memory system for an adequate

amount of time 50 35 to extract meaning from it. It is
considered that a limited working memory capacity reduces
the ability to pracess what is being read at a higher cognitive
level — the act of reading can be so mentally strenuous that
there is less cognitive capacity available for comprehension.
This has the effect that dyslexic individuals often have to
reread a text multiple fimes before a sufficient degree

of comprehension is attained. Indeed, of the seven key
emergent themes from the analysis the need to conduct
multiple readings was the most frequently discussed —
68.75% of participants described it as 2 key challenge.

Unlike both the phonological and working memory deficits,
symptoms related to visual processing are not cansidered
alent. However, they are stillseen as a significant

" to reading accessibilty far many dyslexics. They have
also been the most common focus of design research and
applied strategies. Improving the accessibility of textual
content for both digital and print media has generally
focused on ameliorating visual stress symptoms such as
crowding and contrast sensitivity. There ara number of key
design elements that have been shown to potentially affect
of visual stress experienced by the dyslexic reader. These
include, type size, letter and word spacing, typeface used,
and the contrast ratio between text and background.

In attempting to addfress the first question the study initially
explored research and literature on the underlying causes of
dyslexia and how they manifest as symptoms and relate to
engaging with reading material. By examining how a number
of cognitive and visual processing issues associated with
dyslexia affect the reading process, and how these processes
interact with specific design features of reading material, a
series of design considerations to make reading material more
accessible were derived and their suitabilfy discussed

Following this inital investigative research phase, a series of
interviews with students with dyslexia were conducted so as to
get first-hand information about their experience of engaging
with third-level reading material. The interview responses

were examined using a thematic analysis methodology and

2 set of key emergent themes obtained. These themes were
then discussed in the context of the research and design
considerations outlined in the initial research phase. Following

a distilltion of the informetion obtained from the primary and
secondlary sources a set of design strategies were outlined.
These strategies aimed to address the second research question

The final part of the study involved the application of the
design strategies. An animation outlining the features and
functionality of a browser based pratotype application was
created as a means to highlight what design features of
reading material — both form and content — should be
the focus of accessibility considerations, and a means to
ilustrate how the design sirategies could be integrated
into an interactive digital reading enviranment.

What role did parents and
families play in advocating for
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5.3

Student interviews
and design strategies

Seven main themes emerged following the
analysis of the student interviews:

Multiple Readings (68.75%)
Text length (5
Dens

Acac

6)
Read minimum amount only (31.26%)
Type Size (31.26%)

In reviewing the challenges outlined by the students in the
interviews with regards to reading course material and the
design strategies proposed to ameliorate some of these
challenges it seems apparent that a more holstic approach to Wha
designing course material would benefit students with dyslexia
and improve the accessibility of reading material. Currently the
design of course material s tailored for fully literate students
with lttle or no accommodation made for students with dyslexia.
This has the affect that for many they must first overcome a
significant barrier before they reach a level playing field with
their non-dyslexic peers. In short, they start from further back. he ’
Design therefore can be seen as a means to reduce this distance
However, it s important to define design more broadlly than just n '

2 means 1o arranga presentation elaments and consider acsthetic oup leaving ce
form. The major themes that emerged from the interviews clearly
illustrate the main challenges faced by the
process of reading itself and this process can be influenced by
cognitive (phonol ogical, working memory), visual (crowding, text ark, 2 .
bluring, visual stress) and psychological (confidence, intimidation,
perceived readability) factors. As such, design needs to consider L
how to interpret content for dyslexic readers. For example, ) to work | bt
consideration should be given to visual interpretations, language h you
processing technologies, or alternatives to reading such as a

audio or film. Furthermore, because digital t
the potential for customisation there is now flexibility to how
dlesign elements are presented, and as such, visual processing

ould you give

strugg

dents lie in the to achi o

hnology allows h v ar

issues can be better addressed than when reading material was i no

the content is presented

9.4

Conclusion

designed ‘one size fits all'. This surely shift
from issues related to visual processing as the primary focus.
and towards the content itself, and how best to transfer the

knowledge contained wiithin a text rather than solely on how

the emphasis away £ul tool in the £

Use of external

erences (2 )

The nature of the discussions that informed these themes reflect
the underlying causes and key challenges that affect the quality
of reading for dyslexic students. Five of the savan themas refer
directly to the interaction between reader and content whereas
1wo relate to the presentation of that content. This ilustrates
that dyslexia affects reading primarily at the cogritive processing
stage, that is, the act of reading itself is inhibited and as such
design strategies focusing on the presentation of content

will only increase accessibility so much. In short, it is about

the accessibility of the content itself — the type of language

and words used, the length of a text, familiarity with the
subject — as well as the form that content takes. As such, the
desian strategies outlined can be divided into two categories,
those that attempt to addrass visual processing difficulties,

and those whose aim is 10 aid comprahension and lessen

the cognitive effort it takes to extract meaning from a text.

Avenir

The design strategies in the first category are focused on the
presentation of type and type design, colour, and the amount
of viewable content. The typeface and typesetting options
are aimed at issues of crowding and text blurring, consider
to be a result of a letter positional coding defici, peripheral
focus bias, or a visual attention deficit. These design strategies
relate to the themes 'Dense’ text and Type size. The colour and
opacity customisation strategy is aimed at contrast sensitivity,
and although such issues did not emerge as major themes in the
interviews it was considered due to their prevalence as a noted
feature of dyslexia in the literature that an attempt to address
them was deemed appropriate. The text isolation strategy,
demonstrated in the prototype as a functionality that allows

the user to view ona sentence on its own of reduce the amount
of text in the text frame, proposes to reduce crowding effacts
Itis related to the theme ‘Dense’ text. This strategy is also an
attempt to address the intmidation described by a number of
the students when they are faced with sustained reading tasks.
Intimidation can be a result of a fear of “getting lost” when
reading and having ta start again, and the sheer cognitive affort
it takes to read even a small amount for some of the participants.
Therefore, providing a means to present a tailored amount of
text can be viewed as a way to alleviate the cognitive 'loa
That is, reading small amounts of text allows a manageable
amount of information to be consumed before the processing
capacity reaches its limit. The strategy to isolate text can
therefore be listed under both categories in that it proposes
to address visual processing (crowding) and working

memory difficulties.

The summerisation, visual network, and complimentary resources
strategies are all a means to aid the extraction of meaning from
a textand reduce the effort/time it takes a student to read. The
complimentary/contextual knowledge sources strategy relates
directly to the themes ‘Academic’ English and Use of external
references. The visual network and summerisation sirategies also
relate to these themes by offering  less involved way to extract
2 degree of meaning from 2 tex, however they are more liely to
reduce the amount of times a student will nead to reread a text,
and as such, better address the themes Read minimum amount
only and Mutiple readings. This is not to suggest that giving the
reader the option to access alternative words and contextual
saurces may not reduce the overall reading time but because the
other two stratagies offer a truncated version or a semi-graphical
representation of a text it allows the user access to information
which requires less reading.

9.5

Reflections

In reviewing the challenges outlined by the students in the
interviews with regards to reading course material and the
design strategies proposed to amaliorate some of these
challenges it seems apparent that a more holistic approach to
designing course material would benefit students with dyslexia
and improve the accessibillty of reading material. Currently the
design of course material is tailored for fully literate students
with lttle or no accommodation made for students with dyslexia
This has the affect that for many they must first overcome a
significant barrer before they reach a level playing feld with
their non-dyslexic peers. In short, they start from further back.
Design therefore can be seen as a means to reduce this distance.
However, it is important to define design more broadly than just
2 means to arrange presentation elements and consider sesthetic
form. The major themes that emerged from the interviews clearly
ilustrate the main challenges faced by the students lie in the
process of reading tself and this process can be influenced by
cognitive (phonological, working memory), visual (crowding, text
bluring, visual stress) and psychological (confidence, intimidation,
perceived readability) factors. As such, design needs to consider
how to interpret content for dyslexic readers. For example,
consideration should be given to visual interpretations, language
processing technologies, or alternatives to reading such as
audio or film. Furthermore, because digital technology allows
the potential for customisation there is now flexibility to how
design elements are presented, and as such, visual processing
issues can be botter addressed than when reading material was
designed ‘one size fits all’, This surely shifts the emphasis away
from issues related to visua ing as the primary focus

and towards the content itself, and how best to transfer the
knowledge contained within a text rather than solely on how

the content is presented.
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To help the reader make their way through
the large amount of content | made sure to
include an index on each spread. The Index
weight would increase to indicate the
section of the book the reader was on.
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Interview

Weaving throughout the publication are
personal experiences from individuals with
dyslexia, shared through semi-structured
interviews. Presented in a subtle grey, these
stories appear outside the main text boxes,
inviting readers to discover them at their
own pace.
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Expressive quotes

Taking quotes from people with dyslexia,
arranging them in a way in which the reader
needs to de-code to reveal the statement.
Using different size text to highlight certain
words. The use if the spelling error underline
is used throughout the publication as a way
of drawing the eye to different sections of
the information.
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