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1) EasyReading® e i fonts Dyslexia Friendly (DF) 
‣ principi che guidano la progettazione dei font DF


a) prevenire lo scambio percettivo

b) prevenire l’affollamento percettivo (crowding)


2) I fonts DF possono essere considerati degli strumenti 
compensativi? 
‣ breve rassegna della letteratura scientifica



EasyReading®



Boer (2008)

(2012)
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(2014)
…e altri

Esempio di testo in Dyslexie 
abcdefghijklmnopqrstuvwxyz

«I caratteri tradizionali sono progettati esclusivamente con un criterio estetico, il che significa che 
spesso hanno tratti che li rendono difficili da riconoscere per le persone dislessiche» (C. Boer)



Esempio di testo in Dyslexie 
abcdefghijklmnopqrstuvwxyz

Esempio di testo in OpenDyslexic 
abcdefghijklmnopqrstuvwxyz

Esempio di testo in EasyReading 
abcdefghijklmnopqrstuvwxyz

font 24 pt 
interlinea singola

Fonts Dyslexia Friendly (DF) - esempi

Quali sono i principi che guidano la progettazione 
dei fonts DF?



Principi che guidano la progettazione dei fonts DF

1. PREVENIRE LO SCAMBIO PERCETTIVO
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2. PREVENIRE L’AFFOLLAMENTO PERCETTIVO 
crowding

esempio di testo scritto 
con il font indicato a sinistra

esempio di testo scritto 
con il font indicato a sinistraArial

EasyReading®

(fonts equalizzati per x-height)

Principi che guidano la progettazione dei fonts DF



Prevenire l’affollamento percettivo

Aumento della SPAZIATURA tra:

•le LETTERE che compongono la parola

Arial

EasyReading®



Prevenire l’affollamento percettivo

Aumento della SPAZIATURA tra:

•le PAROLE che compongono il testo

Arial

EasyReading®



Prevenire l’affollamento percettivo

Aumento della SPAZIATURA tra:

•le RIGHE che compongono un paragrafo (interlinea)

Arial EasyReading®



Caratteristiche fonts DF

• Grazie dedicate

• Lunghezza aumentata ascendenti/
discendenti


• Asimmetria

DESIGN 
delle lettere}

• Spazio tra le lettere aumentato

• Spazio tra le parole aumentato

• Interlinea aumentata

LAYOUT 
del testo}



fonts DF e studi scientifici

I fonts DF possono essere considerati degli 
strumenti compensativi?

Migliorano le abilità di lettura nei dislessici?

RAPIDITÀ

CORRETTEZZA (errori)
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Abstract In two experiments, the claim was tested that the font BDyslexie^, specifically
designed for people with dyslexia, eases reading performance of children with (and without)
dyslexia. Three questions were investigated. (1) Does the Dyslexie font lead to faster and/or
more accurate reading? (2) Do children have a preference for the Dyslexie font? And, (3) is
font preference related to reading performance? In Experiment 1, children with dyslexia (n =
170) did not read text written in Dyslexie font faster or more accurately than in Arial font. The
majority preferred reading in Arial and preference was not related to reading performance. In
Experiment 2, children with (n = 102) and without dyslexia (n = 45) read word lists in three
different font types (Dyslexie, Arial, Times New Roman). Words written in Dyslexie font were
not read faster or more accurately. Moreover, participants showed a preference for the fonts
Arial and Times New Roman rather than Dyslexie, and again, preference was not related to
reading performance. These experiments clearly justify the conclusion that the Dyslexie font
neither benefits nor impedes the reading process of children with and without dyslexia.

Keywords Dyslexia . Font . Reading

Dyslexia is a problem with the acquisition of reading decoding and/or spelling. These
problems are not accompanied by intellectual disabilities and remain despite intensive instruc-
tion and practice (Lyon, Shaywitz, & Shaywitz, 2003). Scientific research that aims at a causal
explanation for reading and spelling problems (henceforth, dyslexia) is omnipresent (Wijnants,
Hasselman, Cox, Bosman, & Van Orden, 2012). The strongest theoretical perspective on
dyslexia is problems with phonology (Lyon et al., 2003; Shaywitz, Morris, & Shaywitz, 2008;
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Medesimo risultato di: Pijpker, T. (2013). Reading performance of dyslexics with a special font and a colored 
background (Unpublished Master Thesis). University of Twente, Enschede, The Netherlands.
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in termini di rapidità e correttezza 

nella lettura
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No differenze tra i tre fonts in 
termini di rapidità e correttezza 

nella lettura
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The effect of a specialized dyslexia font, OpenDyslexic,
on reading rate and accuracy
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Abstract A single-subject alternating treatment design was used to investigate the extent to
which a specialized dyslexia font, OpenDyslexic, impacted reading rate or accuracy compared
to two commonly used fonts when used with elementary students identified as having
dyslexia. OpenDyslexic was compared to Arial and Times New Roman in three reading tasks:
(a) letter naming, (b) word reading, and (c) nonsense word reading. Data were analyzed
through visual analysis and improvement rate difference, a nonparametric measure of
nonoverlap for comparing treatments. Results from this alternating treatment experiment show
no improvement in reading rate or accuracy for individual students with dyslexia, as well as
the group as a whole. While some students commented that the font was Bnew^ or Bdifferent^,
none of the participants reported preferring to read material presented in that font. These results
indicate there may be no benefit for translating print materials to this font.

Keywords Decoding .Dyslexia .Fluency.Font .Learningdisabilities .OpenDyslexic .Reading

Introduction

An estimated 15–20 % of English-speaking school-aged children experience difficulty learn-
ing to read (International Dyslexia Association (IDA), 2007; Lyon, Shaywitz, & Shaywitz,
2003). Within the USA, the prevalence rate of dyslexia is estimated to be between 10 and 15 %
(Fletcher, Lyon, Fuchs, & Barnes, 2007; Eden & Moats, 2002). Since its discovery, dyslexia
has been highly researched and debated (Washburn, Binks‐Cantrell, & Joshi, 2013).
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Abstract A single-subject alternating treatment design was used to investigate the extent to
which a specialized dyslexia font, OpenDyslexic, impacted reading rate or accuracy compared
to two commonly used fonts when used with elementary students identified as having
dyslexia. OpenDyslexic was compared to Arial and Times New Roman in three reading tasks:
(a) letter naming, (b) word reading, and (c) nonsense word reading. Data were analyzed
through visual analysis and improvement rate difference, a nonparametric measure of
nonoverlap for comparing treatments. Results from this alternating treatment experiment show
no improvement in reading rate or accuracy for individual students with dyslexia, as well as
the group as a whole. While some students commented that the font was Bnew^ or Bdifferent^,
none of the participants reported preferring to read material presented in that font. These results
indicate there may be no benefit for translating print materials to this font.
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PARTECIPANTI

n = 13

dislessici


età: 6-10 anni

RISULTATI

No differenze tra i tre fonts 
in termini di rapidità e 

correttezza nella lettura nei 
tre diversi compiti

OpenDyslexic



EasyReading®



Bachmann, 2013

- Né rovine né cose curiose? - rispose il fantasma, - voi 
avete la vostra Marina e le vostre maniere! 
- Buona sera, andrà a chiedere a papà di dare ai gemelli 
una settimana di vacanza in più.  
- Per favore, signorina Virginia, non ci vada! - gridò il 
fantasma. - Io sono così solo e infelice e davvero non so 
che fare. Vorrei mettermi a dormire e non posso. 
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la vostra Marina e le vostre maniere! 

- Buona sera, andrà a chiedere 
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EasyReading® Times New Roman
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(lettura di brani)
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PARTECIPANTI

dislessici: n = 54

età media: 9.5 anni (classe quarta primaria)

RISULTATI

Prestazioni migliori con il font EasyReading®: 
‣ aumento della rapidità di lettura

‣ aumento della correttezza della lettura



Bachmann, 2013

vantaggio per EasyReading® 
a cosa è dovuto?

design del font? spaziatura? entrambi questi fattori?

NON È POSSIBILE INFERIRLO SCIENTIFICAMENTE



Design del font o spaziatura?

■ A Special Font for People with Dyslexia:
Does it Work and, if so, why?
Eva Marinus1*, Michelle Mostard2, Eliane Segers2, Teresa M. Schubert1,
Alison Madelaine3 and Kevin Wheldall3

1ARC Centre of Excellence in Cognition and its Disorders (CCD), Department of Cognitive Science,
Macquarie University, Sydney, NSW, Australia
2Behavioural Science Institute, Radboud University, Nijmegen, The Netherlands
3Macquarie University Special Education Centre, Faculty of Human Sciences, Macquarie University,
Sydney, NSW, Australia

In 2008 Christian Boer, a Dutch artist, developed a special font (“Dyslexie”) to facilitate
reading in children and adults with dyslexia. The font has received a lot of media attention
worldwide (e.g., TheGuardian.com, Slate.com, TheAtlantic.com, USA Today, and io9.com).
Interestingly, there is barely any empirical evidence for the efficacy of Dyslexie. This study
aims to examine if Dyslexie is indeed more effective than a commonly used sans serif font
(Arial) and, if so, whether this can be explained by its relatively large spacing settings.
Participants were 39 low-progress readers who were learning to read in English. They were
asked to read four different texts in four different font conditions that were all matched on
letter display size (i.e., x-height), but differed in the degree to which they were matched for
spacing settings. Results showed that low-progress readers performed better (i.e., read 7%
more words per minute) in Dyslexie font than in standardly spaced Arial font. However,
when within-word spacing and between-word spacing of Arial font was matched to that of
Dyslexie font, the difference in reading speed was no longer significant. We concluded that
the efficacy of Dyslexie font is not because of its specially designed letter shapes, but because
of its particular spacing settings. Copyright © 2016 John Wiley & Sons, Ltd.

Keywords: font; text-reading; dyslexia; spacing; letter shapes

It would be revolutionary if the reading performance of children and adults with
dyslexia could be improved by using a special font. This is exactly what a Dutch
graphic designer, Christian Boer, aimed to do when he developed the font
“Dyslexie” in 2008 (Boer, 2016). Dyslexie has been used in several primary
schools in the Netherlands, and Dutch publishers have printed books in this font
(Boer, 2016). Since 2011, the font has also become more prominent in English, and
English-speaking countries such as Australia have started to print books in
Dyslexie.

What makes the Dyslexie font unique? As can be seen in Figure 1, the most
striking difference is in the letter shapes. The rationale behind this, according to
the designer, is that people with dyslexia struggle to distinguish between
similar-looking letters (Boer, 2016).1 Boer therefore set out to make the letters

*Correspondence to: Eva Marinus, Department of Cognitive Science, Macquarie University, Sydney, NSW,
Australia. E-mail: eva.marinus@mq.edu.au

Copyright © 2016 John Wiley & Sons, Ltd. DYSLEXIA 22: 233–244 (2016)

DYSLEXIA
Published online 19 May 2016 in Wiley Online Library
(wileyonlinelibrary.com). DOI: 10.1002/dys.1527
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a Dyslexie

2 - Arial

4 - Arial con rapporto spaziatura 
lettere/parole uguale a Dyslexie
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SPAZIATURA AUMENTATA 
=


FATTORE CRUCIALE  
che determina prestazioni migliori in compiti di 

lettura nei dislessici


effetto indipendente dal tipo di font

Risultato confermato in: Powell, S. L. (2017). The Effect of a font intervention for 4th and 5th graders with 
dyslexia (Unpublished Master Thesis). James Madison University, Harrisonburg, United States.
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Extra-large letter spacing improves reading in dyslexia
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Although the causes of dyslexia are still debated, all researchers
agree that the main challenge is to findways that allow a child with
dyslexia to read more words in less time, because reading more is
undisputedly the most efficient intervention for dyslexia. Sophisti-
cated training programs exist, but they typically target the compo-
nent skills of reading, such as phonological awareness. After the
component skills have improved, the main challenge remains (that
is, reading deficits must be treated by reading more—a vicious circle
for a dyslexic child). Here, we show that a simple manipulation of
letter spacing substantially improved text reading performance on
the fly (without any training) in a large, unselected sample of Italian
and French dyslexic children. Extra-large letter spacing helps read-
ing, because dyslexics are abnormally affected by crowding, a per-
ceptual phenomenon with detrimental effects on letter recognition
that is modulated by the spacing between letters. Extra-large letter
spacing may help to break the vicious circle by rendering the read-
ing material more easily accessible.

visual-attentional deficits | word recognition | orthographic processing |
print

Developmental dyslexia is a severely invalidating learning dis-
ability that affects literacy acquisition in about 5% of the

school population despite normal intelligence and adequate in-
struction (1, 2). The causes of dyslexia are still hotly debated (3–8),
but all researchers agree that the main challenge is remediation
(that is, how to get dyslexic children to read more words in less
time). Indeed, a dyslexic child reads in 1 year the same number of
words as a good reader in 2 days (9). The most common approach
has been to devise sophisticated remediation programs that train
subskills of reading, especially phonological skills and auditory
perception. Although rather successful, this approach is time-
consuming and difficult to implement in realistic school settings,
and the improvements in these subskills do not automatically im-
prove reading (10, 11).
A second, complementary approach is to focus on the accessi-

bility of the reading material by manipulating the physical properties
of print (e.g., print size, font type, etc.).* However, very little re-
search has investigated the potential effects of such manipulations
(12, 13). Here, we pursue this approach, which is motivated by
behavioral evidence showing that dyslexics are abnormally affected
by crowding (14–17), a perceptual phenomenon with detrimental
effects on letter recognition that is modulated by the spacing be-
tween letters (18, 19). Crowding refers to the interference of
flanking letters on the recognition of target letters (review in refs. 20
and 21). Recognition is impaired when letters are closer than
a critical spacing (19), which is proportional to eccentricity but in-
dependent of print size (22).
Crowding mostly affects peripheral vision in normal adult

readers (22), but it also affects central vision in school-aged chil-
dren (23). Moreover, there is mounting evidence that children with
developmental dyslexia are more influenced by crowding than age-
matched controls, even under optimal viewing condition (14–17,
24, 25). It is well-known that letter identification is a fundamental

step in visual word recognition and reading aloud (26–28). Parsing
of a letter string into its constituent graphemes is a key component
of phonological decoding (28), which in turn, is fundamental for
reading acquisition (29). Crowding might not only slow down
reading speed (19, 22) but also induce reading errors, because
crowding is accompanied by a jumbled percept that is thought to
reflect pooling of features from the target and the flankers (21).
These findings lead to the prediction that extra-wide interletter
spacing in words should reduce crowding and ameliorate reading
performance in dyslexics. Note that the standard letter spacing for
text seems to be optimal in skilled adult readers. Both reduction
and increase in spacing have a detrimental effect on reading per-
formance (18, 19, 22). For instance, reading speed in skilled adult
readers is slowed when letter spacing is doubled (19).

Results
We tested the prediction that extra-wide interletter spacing should
improve reading performance in dyslexia in an unselected sample
of 74 children aged between 8 and 14 y (mean age = 10.4 y, SD =
1.5), all recruited in specialized hospitals where they had been di-
agnosed with developmental dyslexia. The dyslexic sample included
34 Italian and 40 French children. Note that Italian has a trans-
parent writing system, whereas French has a relatively opaque
writing system, which is similar to English. The inclusion of the two
languages allowed us to generalize our findings across transparent
and opaque writing systems (29, 30). Children had been diagnosed
as dyslexics based on standard exclusion/inclusion criteria (31).
Reading performance (accuracy and/or speed) of each individual
was at least 2 SDs below age-appropriate norms (Table S1).
Children had to read a text consisting of 24 short meaningful

sentences that were unrelated to each other to prevent the use of
contextual cues. The text was printed in black on a white A4
paper sheet using Times-Roman font and print size of 14 point
(pt; 1 pt = 0.353 mm in typesetting standards). The standard
interletter spacing was increased by 2.5 pt in the spaced text
condition. For example, the space between i and l in the Italian
word il (the) was 2.7 pt in normal text vs. 5.2 pt in spaced text.

Author contributions: M.Z., C.B., A.F., and I.L. designed research; C.B., M.C., M.M., L.B.,
F.G., and C.P.-G. performed research; M.Z., C.B., A.F., and J.C.Z. analyzed data; and M.Z.
and J.C.Z. wrote the paper.

The authors declare no conflict of interest.

This article is a PNAS Direct Submission.

Freely available online through the PNAS open access option.

See Commentary on page 11064.
1M.Z., C.B., and A.F. contributed equally to this work.
2To whom correspondence should be addressed. E-mail: marco.zorzi@unipd.it.

This article contains supporting information online at www.pnas.org/lookup/suppl/doi:10.
1073/pnas.1205566109/-/DCSupplemental.

*The British Dyslexia Association offers specific guidelines on how to create “dyslexia
friendly” written material (http://www.bdadyslexia.org.uk/about-dyslexia/further-
information/dyslexia-style-guide.html). Note that letter spacing is not mentioned in the
guidelines.
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maggiore spaziatura = migliori prestazioni di lettura
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a b s t r a c t

Recently, increased interletter spacing (LS) has been studied as a
way to enhance reading fluency. It is suggested that increased LS
improves reading performance, especially in poor readers.
Theoretically, these findings are well substantiated as a result of
diminished crowding effects. Empirically, however, findings on LS
are inconclusive. In two experiments, we examined whether
effects of increased LS are specific to children with dyslexia and
whether increased LS affects word or sentence processing. In the
first experiment, 30 children with dyslexia and 30 controls (mean
age = 9 years 11 months) read sentences in standard and increased
LS conditions. In the second experiment, these sentences were read
by an unselected sample of 189 readers (mean age = 9 years
3 months) in either a sentence or word-by-word reading condition.
The first experiment showed that increased LS affected children
with dyslexia and controls in similar ways. Participants made
fewer errors in the increased LS condition than in the standard LS
condition. Reading rates were not affected. There were no indica-
tions that the effect of LS was related to reading ability, not even
for a subgroup of readers. Findings of the second experiment were
similar. Increased LS resulted in fewer errors, not faster reading
rates. This was found only when complete sentences were pre-
sented, not when sentences were read word by word. Three main
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Validità interna

Internal Validity in Experiments for Typefaces
for People with Dyslexia

A Literature Review

Trenton Schulz(✉)
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trenton.schulz@nr.no

Abstract. In recent years, designers claim to have created typefaces that help
people with dyslexia, but what evidence supports these claims? We look at studies
involving these fonts to see evidence for or against them. The studies try to be
scientific, but lack internal validity; i.e., the studies don’t eliminate the possibility
that something else could explain the result. We provide a short summary of the
studies and why they do not provide internal validity.

Keywords: Dyslexia · Typeface · Font · Typography · Design

1 The Rise of Typefaces for Dyslexia and Their Current State

Many people have problems reading. The Program for the International Assessment of
Adult Competencies (PIAAC) found that over one in ten Norwegian adults can be
classified as weak readers [2]. Adults in this group suffer from dyslexia or other reading
and writing disabilities. To reach weaker readers, experts recommend presenting written
information in alternative forms, such as audio or other forms of visualization, but it
should also be readable. This means presenting information in easy-to-read language,
but it can include basic typographic information, such as the selection of typefaces
(popularly called fonts) the size of type, line length, and line spacing.

Since 2000, several fonts have been designed with the goal of aiding people with
dyslexia. The dyslexia fonts include Zwijsen Dyslexiefont, Lexia Readable, Slyexiad,
Dyslexie, OpenDyslexic, and Moore; this does not include fonts that have been recom‐
mended by dyslexia organizations. This paper only looks at typefaces that have
published studies (Slyexiad, Dyslexie, and OpenDyslexic).

Slyexiad was created by Hillier for his doctoral thesis [9]. The font is based on
research on adult dyslexic readers. It’s available as a serif and san serif version. Hillier
used methods from psychology and user-centered design to create and test the font. His
idea was not to use standard typographical design as that targets non-dyslexic readers
[7]. The final font has larger letter spacing, larger x-heights, and longer (in comparison
to x-height) ascenders and descenders.

Dyslexie (Dutch for dyslexia) was created by Christian Boer as part of his thesis in
2008 [14]. Boer designed his font to make the letters dance less. This includes changes

© Springer International Publishing Switzerland 2016
K. Miesenberger et al. (Eds.): ICCHP 2016, Part II, LNCS 9759, pp. 335–338, 2016.
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dyslexia. The dyslexia fonts include Zwijsen Dyslexiefont, Lexia Readable, Slyexiad,
Dyslexie, OpenDyslexic, and Moore; this does not include fonts that have been recom‐
mended by dyslexia organizations. This paper only looks at typefaces that have
published studies (Slyexiad, Dyslexie, and OpenDyslexic).

Slyexiad was created by Hillier for his doctoral thesis [9]. The font is based on
research on adult dyslexic readers. It’s available as a serif and san serif version. Hillier
used methods from psychology and user-centered design to create and test the font. His
idea was not to use standard typographical design as that targets non-dyslexic readers
[7]. The final font has larger letter spacing, larger x-heights, and longer (in comparison
to x-height) ascenders and descenders.

Dyslexie (Dutch for dyslexia) was created by Christian Boer as part of his thesis in
2008 [14]. Boer designed his font to make the letters dance less. This includes changes
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Per isolare la variabile design del font,

si deve:


‣ equalizzare i fonts testati (x-height)

‣ tenere fisso il numero di parole per 

riga

‣ controllare la spaziatura

‣ etc.



CONCLUSIONI

i fonts DF possono essere considerati degli 
strumenti compensativi?

NECESSITÀ DI ULTERIORI RICERCHE SCIENTIFICHE 
in cui le variabili tipografiche oggetto di interesse 

vengano isolate e testate separatamente


