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Abstract

The goal of this research is to make textual content in the Web --especially in Spanish
and English-- more accessible to people with dyslexia. The techniques that we will use
to make the Web more accessible are Natural Language Processing (NLP) for its
content (text) and Web design guidelines for its layout. To find out which solutions
tackle better our purpose we will test a diverse set of Web pages examples. The main
methodology to evaluate these examples will be eye tracking using regular and
dyslexic students. In the case that our findings show that there are strategies that make
the Web more accessible for dyslexic users, we plan to develop and application which
includes such results, tfransforming a regular Web site into a dyslexic friendly Web site.

Introduction

Broadly, this thesis addresses a real world problem: Web accessibility for dyslexic users.
Given that dyslexia is a learning disability that affects language, we can assume that
accessibility can be approached from two dimensions: (1) form --HTML layout-- and (2)
content --text--. Although there are applications that make the Web more accessible
for dyslexic users, these only modify its design but not its content.

In particular, this Ph.D. thesis explores text accessibility for dyslexic users. This leads to
diverse scientific challenges where some of them will be tackled for the first time. We
will first study how dyslexia affects the different levels of language and find out which
linguistic properties of the text are useful for our goal. Then, we will explore which of the
existing and potential NLP techniques have a beneficial impact on accessibility. The
results will be used for the development of a tool, DysWebxia, which will output friendly
Web pages for dyslexic users.

Motivation

There are three main factors that led to my choice of topic: (1) its social relevance, (2)
its scientific challenge, and (3) its usefulness.

First, dyslexia is a universal neurologically-based disorder [11] and, unfortunately, it is a
fairly frequent condition (according to the National Academy of Sciences, 10-17% of
the U.S. population has dyslexia [9]. We made an estimation of the presence of dyslexic
texts in the Web to know the real impact of dyslexia and our results show that at least
0.28% of Web pages in English has dyslexic text [1]. Since dyslexia is a learning disability
that affects the acquisition and the processing of language, learning periods become
crucial to overcome it.



Second, our approach is novel considering the related work. Although there is already
software (e.qg., spell-checkers) designed specifically for dyslexics, most frequently visited
Web pages currently offer no accessibility options for their dyslexic users. Moreover,
most of the various studies that take into account dyslexia from the Web accessibility
point of view are focused on the design characteristics of the Web page [8], e.g.
special text formats for dyslexic users [7]. Although there are some recent studies that
use NLP techniques (text simplification) for people with special needs [4], o the best of
our knowledge, the use of such strategies considering dyslexic users together with eye
tracking has not yet been approached. So our focus is on the content, not in the design
of Web pages, although we will take info account the extensive literature to design the
layout of our prototypes.

Finally, a tool that makes the Web more accessible for dyslexic users will be beneficial
for all people, since dyslexic-accessible practices redress difficulties encountered by all
Internet users [8]. There is a common agreement in related work that the application of
dyslexic-accessible practices benefits also the readability for non-dyslexic users [10, 8],
as well as other users with disabilities such as low vision [6, 7, 5]. The development of this
tool would improve the access of dyslexic people to information content, being a help
for overcoming dyslexia during the learning process.
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Figure 1. Ph.D. summary.



Methodology

Our research include threes main stages (see Fig. 1). Stage A includes the state of the
art; the motivation and a linguistic description of dyslexia to find out the linguistic
components that potentially improve accessibility. During Stage B a set of Web pages
examples will be created taking into account different NLP techniques, linguistic
knowledge and design strategies.

We will explore the effectiveness of each strategy by testing the examples using eye
tracking considering two groups of students: (i) regular native students --control group—
and (ii) dyslexic students --with dysphonetic dyslexia [3]. To complement the findings of
eye fracking we will use crowdsourcing (e.g. Amazon Mechanical Turk) and user
engagement measures. Once we know which results help dyslexic users to read and
access information, we will (stage C) develop the actual soffware that could take into
account the strategies devised and integrate them into browsers.

Status of the Research

This PhD is on its early stage of research as | am in my first Ph.D. year. So far | am finishing
the accomplishments of stage 1 (Section Methodology). | have reviewed the literature
to find out the open problem and | have worked on the motivation of this thesis
estimating the impact of dyslexia in the Web [1, 2]. At this moment | am working on the
detailed linguistic description of the problems that people with dyslexia experience and
the experimental design [3].

Envisioned Contributions
The expected contributions of my Ph.D. Thesis are:

— A description of the state of the art of dyslexia related to accessibility, linguistics
and natural language processing.

— Studies about the presence of dyslexia in the Web using Web mining
methodologies.

— Finding of features that contribute to make the text more accessible for dyslexic
users.

— The adaptation and development of the NLP techniques that benefits
accessibility for dyslexics.

— A beta version of a tool for making Web sites more accessible.

Doctoral Consortium

| expect to gain from the doctoral consortium: (1) a constructive criticism to my Ph.D.
proposal which | hope to put into practice; (2) advise from experts in accessibility since
the topic is fairly original and some questions have risen throughout my research so far;
and (3) meet researchers in this field, which is new for me, who come from a NLP and
linguistics background.
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