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Abstract

This article highlights the common findings of research investigating the possible relationship between the font used in multimedia
texts and the quality of reading of a dyslexic reader. The process that led to the creation of a font for the Greek alphabet according to
the characteristics of OpenDyslexic is described below. In the final part, future researches are proposed that can solve the critical
aspects of this new educational technology.

Questo articolo evidenzia i risultati comuni delle ricerche che hanno indagato la possibile relazione tra il font utilizzato in testi mul-
timediali e la qualita della lettura di un lettore dislessico. Di seguito viene descritto il processo che ha portato alla realizzazione di
un font per l'alfabeto greco secondo le caratteristiche di OpenDyslexic. Nella parte finale, vengono proposte ricerche future che pos-
sano risolvere gli aspetti critici di questa nuova tecnologia didattica.
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Introduction

A person, while reading, performs this activity by converting each individual grapheme into a phoneme
(aloud or in his or her mind) but, almost simultaneously, a phenomenon of reading and converting groups of sylla-
bles takes place (Cazzaniga, Re, Cornoldi, Poli, & Tressoldi, 2005). The reader begins to refer to groups of letters
corresponding to syllables, prefixes and suffixes, and morphemes (Cornoldi, Tressoldi, & Perini, 2010; Cornoldi,
Giofre, & Martini, 2013; Di Tore, 2016). This produces a significant need to decode graphic forms composed of
lines, angles and more generally visual patters. Each font corresponds to a certain amount of such patters and each
letter will be comfortable with some of them. Such familiarity allows for commutation in accuracy and speed of
reading.

After this premise let us now imagine that the letter is dyslexic. Clinically speaking, dyslexia presents as
slower than predicted reading aloud accuracy and speed related to age, education, and class attendance. Depending
on the age profile of the condition, there are more or less difficulties in reading letters, words, and paragraphs (MI-
UR, 2011 and MIUR, 2021) .

In conclusion, familiarity combined with the possibility of grapheme-phoneme decoding has a close rela-
tionship with shapes that are able to simplify this process. Indeed, parameters such as spacing, shape and size of let-
ters become crucial (Rello & Baeza-Yates, 2013; Di Tore, 2016).

The font OpenDyslexic

During the 40th edition of UNESCO’s General Conference the Recommendation on Open Education Re-
sources (OER) was been defined. This work formally defines OER as all teaching and research materials in any
format, in the public domain or with an open license, therefore freely accessible, reusable, and redistributable by
third parties. In accordance with the aims and objectives established in the conference, the creation and distribution
of new OERSs could favor the development of self-learning and inclusion processes also in con-texts outside the di-
dactic ones, which are increasingly essential perspectives for modern society. As a result of these observations, it is
clear that traits like accessibility, comprehension, and flexibility are just as important as qualities like OER’s overall
quality. The font called OpenDyslexic (https://opendyslexic.org) is open-source and was created expressly to make
reading easier for people with dyslexia. The letters are The letters have simple shapes and no artistic details (sans-
serif) and have a thickening in the lower section that can be used to identify specific letters that can be confusing to
readers who have dyslexia (“b,” “p,” “q,” “d,” “1,” “1,” etc.). As we can see in the Figure 1 the thickened parts and

some small details distinguish the ”problematic” letters, making them immune to plane symmetries.

Arial Rotazione di 180° Ribaltamento rispetto QpenDyslexic Rotazione di 180° Ribaltamento rispetto
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Figure 1. Comparison of problem letters between Arial and OpenDyslexic fonts

0O 0T


https://opendyslexic.org/

State-of-the-art on the use of OpenDyslexicHeading

The use of OpenDyslexic as a font for texts intended for dyslexic readers has been the subject of several
studies in the literature. In the work by Zikl et al. (2015), a statistical analysis is conducted by means of two hypoth-
esis tests: the OpenDyslexic font is compared with the Arial font by assessing whether reader performance (meas-
ured in terms of letters per minute and accuracy) was dependent on the choice of font. Unfortunately, only a slight
variation in terms of accuracy is detected.

Also in the work of Wery and Diliberto (2017), a statistical analysis of the data collected through standard
procedures, the data collected were not statistically significant to reject the hypothesis of independence between the
font used and the performance of dyslexic readers. In particular, there is also no significant variation in performance
when reading complete words, one of the cases not considered by the research of Zikl et al. 2015. Already in the
work of Leeuw (2010), the 'Dyslexie’ font with similar characteristics to OpenDyslexic was used to conduct statisti-
cal investigations with the aim of establishing relationships between the font used and the quality of reading for dys-
lexic readers. Again, only a weak dependency between the font used and the accuracy recorded was found. On the
other hand, it is worth highlighting the results gathered from the questionnaire submitted to the participants on the
'Dyslexie’ font rating. In contrast to the able-bodied participants, the dyslexic participants rated their reading experi-
ence with the 'Dyslexie’ font as more pleasant despite the fact that a second questionnaire did not reveal a strong

consensus for the adoption of 'Dyslexie’ as the default font.

Resulting issues

The concordant results of the research analysed, contribute to a much deeper thesis than the sterile analy-
sis of measurable parameters. Many other researches that have investigated other factors such as text size, choice of
colour pair for text and background, line spacing, as well as the choice of font to be used turn out to be necessary
but not sufficient conditions for a more efficient and comfortable reading for dyslexic readers. The adoption of al-
ternative formatting must ultimately remain the student's choice. As suggested by the students interviewed in the
work of Leeuw (2010), the use of bespoke or far-from-traditional formatting may be unpalatable to non-dyslexic
readers, and in response to this risk, the dyslexic seems to prefer his or her own personal adaptation efforts. This last
observation can thus be seen as a further reason supporting the need for such media resources to be open-source and

free of protections that may hinder easy conversion for any other recipients of sharing.

Case of study: the Greek Alphabet

In order to pursue the inclusivity approach, it is more effective to think about a large number of minorities
than a large majority. More in details, that fraction of individuals who are just starting to experiment with reading
and writing with other alphabets, a Latin-only font might be entirely useless. These considerations are connect this
work with the research of Yamada and Xinru (2018), whose goal it is to define the requirements for Japanese type-
faces for readers, map those requirements to Japanese typefaces, and produce Japanese typefaces for dyslexic read-
ers by programmatically altering the glyphs of open source typefaces. In that research “clarifying the characteristics
of Latin typefaces for dyslexic readers and mapping them to Japanese typefaces to define the desiderata for Japa-
nese typefaces for dyslexic readers, and creating Japanese typefaces for dyslexic readers by programmatically ma-
nipulating glyphs of open source typefaces”(Yamada et al. 2018, p 53).

The parallel with Yamada et Ali's research ends here; not on the reading outcomes for a dyslexic reader

(in terms of reading speed and accuracy) but on the simple fact that the Japanese use hiragana, a syllabic writing



system (consisting of forty-six pure syllables, twenty impure syllables, five semipure syllables and thirty-six con-
tracted syllables) that is more extensive than the Latin and Greek alphabets.

At the same time, it is currently estimated that of the 15.5 million people who write and read with the
Greek alphabet, more than 5% suffer from dyslexia, totalling more than 775,000 people.

From what we have observed, we can therefore consider that we have identified a new case study. In
Modern Greek, there are 32 phonemes at the level of broad phonetic transcription, of which 5 are vowels (for fur-
ther details see Protopapas & Vlahou, 2009). These are represented by 24 letters, which come in uppercase and
lowercase variants (plus a lowercase-only variant for word-final sigma; see “The Greek Alphabet” at
www.xanthi.ilsp.gr/filog/ch1/ alphabet/alphabet.asp). The Greek orthography is commonly characterized as trans-
parent or shallow orthography (Seymour, Aro, & Erskine, 2003), which means that the majority of words may be
accurately read based just on their letter sequence, without the need for morphological or lexical information. This
last observation further reinforces the idea that reading performance can be improved by improving letter-by-letter

word processing.

Construction of a new font
The typeface we developed for this study is called the GreekDyslexic, In this paper, we present the first

prototypes of the GreekDyslexic font, which contains only 56 letters.

Tools used

According to the recommendations of various researches (Lockley, 2002; Evett and Brown, 2005; and
Rello et al., 2013), the Arial font can be a good starting point, as a “structure font”, and due to the characteristics
described in section 2, the OpenDyslexic font can provide the right direction to follow, as a “target font”, to realise a
Greek alphabet that can be considered a natural extension of it. The font was created using the free Birdfont editor,
so that it can evolve from its basic form in the hands of any teacher or researcher. The following method was devel-
oped to create a font that could satisfy the resulting requirements and may be used with any arbitrary choice of
structure font and target font.

Decomposition phase
During this phase, characteristic shapes were identified from the letters available in order to be subse-

quently adapted to the letters that will make up our future alphabet.

Reworking phase
During this phase, the Greek letters of the Arial font were decomposed into elementary forms similar to

those determined in the previous phase and then reassembled to form a first ’raw” letter.

Refinement phase
During this phase, the various elementary forms assembled have been redefined; new forms are then cre-
ated, and typos are eliminated by pursuing the sans-serif style of OpenDyslexic.



Figure 2. In the image some steps of the construction of a GreekDyslexic letter

Fitting phases

During this phase the letters created were modified trying to increase the homogeneity of the entire alpha-
bet. Every letter has been evaluated and validated with a pairing among the researchers of both Universities, in this
way a Greek readers can easily recognize the character of the extended alphabet, facilitating the translation of the
grapheme into phoneme. For some letters further modifications were necessary, suggested by those who use this
alphabet on a daily basis for example “Greek teachers indicate to the children that the letter x it “goes down” from
the line.”

The letters in the proposed font try to follow an intermediate path between being familiar to the reader and
excessive customization. In other words, the risk of customizing, as well as the risk of obliquity and misunderstand-
ing for a reader other than the writer, grows when a symbol is repeatedly duplicated through pen and paper. Such
letters are widely used in a variety of scientific applications (examples are the Greek "pi" or the capital "sigma™ to
indicate summations). As a result, the design of these letters is prejudiced when it is originally created (Unconscious
Customization).

In contrast, it was simpler to make letters when one wasn't utilizing them because one could choose a path
based more on aesthetics than on prior knowledge.
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Figure 3. Unconscious Customization errors, fixed during the Fitting phase
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Figure 4. The GreekDyslexic font

Teacher’s guide for font use

In the work of Berton et al. (2006), various computer technologies such as scanners, Optical Character
Recognition (OCR), speech synthesisers and automatic spell-checkers are proposed in the role of learning support
for dyslexic students. These tools, co-ordinated with alternative methodologies, have made it possible to achieve

excellent results both in the psychological-motivational sphere and in the performance of the participants. Over the



past ten years, the IWB has been installed in many of the classrooms of both primary and secondary schools, replac-
ing not only the canonical classroom equipment but also expanding these with the older projectors, media players,
and TVs. The introduction of these technologies allows the full potential of multimedia resources to be exploited.
Teachers of digital native students will be progressively encouraged to make available or more directly produce dig-
ital teaching materials.

In light of the above, and therefore because of its potential use, having a font that facilitates reading for
dyslexic students acquires greater relevance and becomes, for the teacher, an additional tool for inclusivity. As stat-
ed in the work of Isgett and Wang (2021), many of the initial difficulties are frequently related to little or no experi-
ence with the new technology, and in the best cases, are resolved by a significant amount of self-learning. As such,
the teacher must first be equipped with the knowledge necessary for its proper installation and use. This section de-
scribes a possible strategy for converting a .doc file from any font, to the GreekDyslexic font:

(1) As afirst step, the GreekDyslexic font must be installed among the fonts of our operating system. To
install the font, simply open the .ttf file and click on the ‘install’ button. Alternatively, to install the
font, copy the .ttf file into the C:\Windows\Fonts folder (in the case of a Windows operating system)
and confirm the installation message;

(2) We open the .doc file and select the text we want to convert to GreekDyslexic;

(3) We copy and paste the text onto the Notepad tool on our computer;

(4) We change the Notepad font to GreekDyslexic;

(5) Copy and paste the text from Notepad to the .doc file reader.

Research Horizons

In order to effectively test the created alphabet, it must first be completed with characters with accents.
Then, to evaluate the efficiency of one font over another, several tests have been proposed. An easy one involves
giving dyslexic students lists of letters, real words and nonsense words divided between the GreekDyslexic font and
a standard font such as Arial. The student is then asked to read these lists while being recorded and timed. Eventual-
ly, from the data collected, it is possible to calculate accuracy in terms of the number of errors made and reading
speed in terms of letter-per-minute. Finally, the numerical data collected can then compose a statistical sample on
which to conduct an ANOVA test.

The font created, as a digital tool, is far from being decisive for a learning disorder. Moreover, the same
research that has attempted to establish the effectiveness of one font over another has a number of criticisms:

e The alternative font was always compared with other commonly used fonts, precluding the possibility

of test participants gaining experience with the font and getting used to it;

e The reading assessments offered for this kind of study are frequently presented to participants in a
cold manner, eschewing many of the other engagement opportunities offered by the digital world;

e The parameters that were measured are not representative of the emotional factors involved in the

learning process;



Future research can therefore continue in different directions:

1. Enlarging the font by including other characters (scientific symbols, accented characters, etc.);
2. Improvement of the quality of the font in terms of acceptability through subsequent tests;

3. Study aimed at proposing alternative tests for evaluating the efficiency of the font for reading quality.
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