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Abstract

The rise of digital reading has introduced new ways to engage with written con-
tent, complementing rather than replacing printed books. Digital platforms have
improved technical accessibility through features like magni cation and contrast,
yet the text itself often remains a barrier. Many adults struggle with literacy, syn-
tactic complexity, and dense concepts, as highlighted by OECD data. Accessibility
is also in uenced by other factors such as tone, style, or personalization. At the
same time, large language models (LLMs) offer powerful capabilities to adapt text
for diverse audiences. However, current e-reading tools do not support Al-based
text transformation, and little research has explored how such functionality might
impact digital text accessibility.

This thesis addresses this gap with MagicTextreaderan Al-enhanced e-reader that
enables real-time text transformation. The system provides modular building
blocks—three types de ned by their control mechanisms: toggle, choice, and
slider—through which various transformations can be de ned, such as complexity,
tone, style, or personalization adaptations. Users can also de ne custom transfor-
mations via natural language interaction. Additionally, the prototype is embedded
within an accompanying platform that lays the foundation for a research toolkit to
support further studies on Al-assisted reading.

A rst evaluation of the prototype was conducted through a mixed methods study
(N=11) using non- ction content. Participants applied prede ned and custom
transformations, with data collected through survey, observation and qualitative
user interviews. Findings indicate that transformations—especially for complexity,
tone, and custom adaptations via natural language—enhanced perceived under-
standing, reading ow, and motivation. However, the system also introduced bar-
riers, including confusion and concerns about information integrity due to limited
transparency. The study yields design implications not only relevant for the pro-
totype but also for other interactive systems that integrate LLMs, indicating that
while Al-driven text transformation can enhance accessibility, it must be paired
with transparency and trust mechanisms.
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Uberblick

Das Aufkommen digitalen Lesens hat zu neuen Wegen gefihrt, um mit Texten
Zu interagieren — als Erganzung, nicht als Ersatz gedruckter Blcher. Digitale
Plattformen verbessern die Zuganglichkeit durch Funktionen wie Vergréf3erung
oder Kontraste, doch der Text selbst bleibt oft eine Barriere — viele Erwachsene
kampfen laut OECD-Daten mit Literalitdt, komplexer Syntax und hoher Infor-
mationsdichte. Zuganglichkeit wird zudem von weiteren Faktoren wie Tonal-
itat, Stil oder Personalisierung beein usst. Gleichzeitig bieten Large Language
Models (LLMs) vielversprechende Mdglichkeiten, Texte flr verschiedene Zielgrup-
pen anzupassen. Dennoch unterstiitzen bestehende E-Reading-Tools keine KiI-
gestitzte Texttransformation, und es gibt wenig Forschung zu deren Auswirkun-
gen auf die Textzugénglichkeit.

Diese Masterarbeit adressiert diese Licke mit MagicTextreader einem KiI-
unterstitzten E-Reader, der Echtzeit-Texttransformation erméglicht. Das System
stellt modulare Bausteine bereit — drei Typen, de niert durch ihre Steuermechanis-
men: Toggle, Choice und Slider —, mit denen sich Transformationen wie die An-
passung von Komplexitat, Tonalitat, Stil, Format oder Personalisierung de nieren
lassen. Eigene Transformationen kdnnen zusatzlich Gber Interaktion in nattrlicher
Sprache erstellt werden. Der Prototyp ist Teil einer Plattform, die als Grundlage
eines Research Toolkits fir weiterfihrende Studien dienen kann.

Der Prototyp wurde erstmals in einer Studie mit Sachtexten und kombiniertem
Methodenansatz (N=11) evaluiert, in der vorde nierte und eigene Transformatio-
nen genutzt werden konnten. Die Ergebnisse deuten an, dass insbesondere Anpas-
sungen in Komplexitét, Tonalitat sowie individuelle das wahrgenommene Textver-
standnis, den Lese uss und die Lesemotivation verbessern konnten. Gleichzeitig
traten auch Barrieren auf, darunter Verwirrung sowie Bedenken hinsichtlich der
Informationsintegritat aufgrund begrenzter Transparenz. Die Studie liefert Design-
Implikationen auch fir andere interaktive Systeme mit LLMs und deutet an, dass
Kl-gestitzte Texttransformation Zuganglichkeit fordern kann — jedoch nur in Kom-
bination mit Mechanismen flir Transparenz und Vertrauen.






XiX

Acknowledgments

First, | would like to thank Prof. Dr. Jan Borchers and Prof. Dr. Ulrik Schroeder for
examining my thesis.

Many thanks to the Media Computing Group for the opportunity to work on this
thesis, and especially to Sarah Sahabi for the dedicated and motivating supervision,
as well as the feedback which helped me a lot throughout the process.

A big thank you also to my family and friends—thank you for your support, advice,
and encouragement.

Finally, I would like to thank all participants in the study for their time and effort.
Your contributions made this thesis possible.






XXi

Conventions

Throughout this thesis we use the following conventions:

» The thesis is written in American English.
» The rst person is used in the plural form.
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the plural form.

Short excursuses are set off in colored boxes.
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attributed to other sources. In Chapter 2 “Background”,
paragraphs compiled from multiple sources are marked ex-
plicitly, e.g., Based onfRen, 2022].

This is a summary of a
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Chapter 1

Introduction

“The medium is the message”

—Marshall McLuhan

The digital revolution has fundamentally transformed how
we consume written information [Pae, 2020]. This transfor-
mation traces back to pioneering efforts in the early 1970s
[Lebert, 2009].

1.1 The Digital Reading Revolution

Since Michael Hart launched Project Gutenberg in 1971,
creating the rst digital book library, the evolution of dig-
ital reading has progressed from a niche technological ex-
periment to a mainstream method of content consumption
[Lebert, 2009]. This transformation accelerated dramati-
cally with Amazon's introduction of the Kindle in 2007,
which marked a turning point in mass adoption of digital
reading [Ren, 2022].

Today, digital reading has become an integral part of daily

life, as in the United States alone, the percentage of people
reading e-books has nearly doubled from 17% in 2011 to
30% in 2021 [Faverio and Perrin, 2022]. Similar trends are

Historical evolution of
digital reading from

1971 to present

Quantitative evidence of

digital reading adoption
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Revolutionary impact
on text distribution

Technical features

enhancing accessibility

OECD literacy statistics
reveal comprehension
challenges

visible in other markets, with Germany's e-book revenue
share growing from 0.5% to 6.1% between 2010 and 2023
[Statista Research Department, 2022].

1.2 Digital Text Accessibility Advantages

The transition from print to digital text formats has in-
troduced unprecedented opportunities for improving text
accessibility and distribution [McNaught and Alexan-
der, 2014]. While traditional printed books offer limited
adaptability, digital platforms have revolutionized how
readers can interact with and consume text content, fun-
damentally transforming the accessibility landscape [Mc-
Naught and Alexander, 2014].

Based on McNaught and Alexander [2014], digital plat-
forms provide crucial technical accessibility features that
signi cantly improve reading experiences. They argue that,
when properly formatted, e-books can offer extensive cus-
tomization options, including text magni cation with re-
ow capability that maintains readable line lengths and im-
proves reading speed. Also color and contrast customiza-
tion options benet both visually impaired and dyslexic
readers, as well as those reading in extreme lighting con-
ditions.

1.3 The Accessibility Gap

According to Stajner [2021], despite these technological ac-
cessibility improvements, a signi cant gap persists in con-
tent accessibility. While digital formats address visual and
physical barriers, the inherent properties of the text it-
self—including vocabulary, syntax, conceptual density, and
information structure—often remain inaccessible. Accord-
ing to the OECD's Adult Literacy Report, approximately
16.7% of adults across 24 countries have literacy below
Level 2, requiring lexical simpli cation, while about 50%
struggle with syntactic complexity [Stajner, 2021]. Even



1.4 The Al Revolution in Text Processing

more, around 89.4% of the population nds it dif cult to
comprehend conceptually dense texts [Stajner, 2021].

This accessibility gap is particularly evident in scientic
and technical content. Non-experts often avoid authorita-
tive sources due to complex language and specialized ter-
minology [Ermakova et al., 2021], instead relying on poten-
tially less reliable sources that prioritize commercial or po-
litical interests over accuracy. Research shows this avoid-
ance could be prevented by providing content in differ-
ent styles—for instance, Michielutte et al. [1992] demon-
strate that using narrative styles and visual aids signif-
icantly improves comprehension and engagement across
different reading levels.

Beyond content complexity, even subtle linguistic personal-
ization can impact comprehension and engagement. Dutke
et al. [2016] demonstrate that simply changing generic ref-
erences to second-person possessive pronouns (e.g., replac-
ing "the eye" with "your eye" in an anatomy text) mea-
surably improves reader transfer performance and engage-
ment. In general, reader demographics and factors includ-
ing motivation, background knowledge, education level or
reading strategies affect the reading process [Fulcher, 1997].

1.4 The Al Revolution in Text Processing

As Wang et al. [2024] describe in their survey, the land-
scape of text processing has been dramatically transformed
by the evolution of arti cial intelligence, progressing from
language models based on pure statistics through neural
approaches to, nally, large language models (LLMs). Ac-
cording to their survey, these advanced systems demon-
strate unprecedented capabilities in text comprehension
and generation, fundamentally changing how we approach
text transformation. The integration of deep learning has
enabled systems to manage ambiguity, contextual mean-
ing, and complex syntactic structures without relying on
explicit rules [Johri et al., 2021].

Modern language models exhibit adaptability in tasks re-

Scienti ¢ content

accessibility challenges

Personalization and
individual differences
in uence accessibility

or reading process

Evolution of language
models

Current capabilities in

text adaptation
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Research gap in
integrated solutions

Research opportunity

quiring minimal supervision, as they demonstrate pro -
ciency in personalized content generation, capable of tailor-
ing outputs based on speci ¢ user contexts and preferences
[Meguellati et al., 2024]. This capability extends to complex
tasks such as transforming scienti ¢ content, where these
systems can generate multiple variations of text adapted for
diverse audiences [Kim et al., 2024]. These capabilities have
also, for example, already been investigated for text simpli-
cation purposes, with a recent paper presented at CHI24
comparing machine-generated simpli ed summaries with
those written by experts and concluding that they can per-
form comparably [August et al., 2024]. On the other hand,
a known limitation of large language models is their ten-
dency to generate hallucinations—outputs that are linguis-
tically plausible but factually incorrect [Huang et al., 2025].

1.5 Research Gap and Opportunity

Despite the convergence of increasing e-reader adoption
trends and advances in Al text transformation technolo-
gies, a systematic literature search utilizing keyword com-
binations such as "interactive, ebook, e-book, llm reader, ai,
arti cial intelligence, e-reader, text transformations, adap-
tive text systems" revealed a gap for integrated solutions
that incorporate Al-based text transformation capabilities
into e-readers.

This might present an opportunity to investigate how in-
tegrated solutions embedding interactive text transforma-
tion capabilities into e-readers could impact text accessibil-
ity. The implementation of individual components in ex-
isting research - from Al-powered document augmentation
[Lo et al., 2023] to specialized reading aids [Li et al., 2025] -
suggests the technical feasibility of such investigation.



1.6 Proposed Solution

1.6 Proposed Solution

This thesis addresses the identi ed research gap through
the development and investigation of an Al-enhanced text
reader prototype and also contributes a foundation for an
accompanying research toolkit for further investigation.

The prototype extends conventional e-reading functional-
ity by incorporating Al-driven text transformation features
that allow users to dynamically modify the presentation
texts. To achieve this, the prototype provides modular
building blocks—three types de ned by their control mech-
anism: toggle, choice, and slider—through which various
transformations can be de ned such as complexity, tone,
style or personalization, allowing the adjustment of the text
across various dimensions. Users can also de ne custom
transformations via natural language interaction.

Each of these dimensions represents what we de ne as a
Text Accessibility Dimension:

TEXT ACCESSIBILITY DIMENSION :

A dimension is a characteristic of text that can in uence
how accessible it is to different readers. Each character-
istic that leads to different versions of a text along an
axis (including binary variations) is considered its own
text accessibility dimension.

Examples include complexity (simple to advanced vocabu-
lary) or also individual personalization, where each person
has their own dimension describing how personalized the
text is for that speci c individual. This concept builds upon
the de nition of Text Accessibility in Section 2.1.

For a rst evaluation of the prototype, a session-based
mixed methods study explores how users interact with the
Al-enhanced text reader during non- ction reading. The
study combines quantitative and qualitative approaches, in
a setting that approximates natural reading conditions, in
order to maintain an ethnographic orientation. The aim is
to examine how the Al-enhanced text reader affects text ac-

Prototype enables
user-controlled Al text

transformation

De nition:
Text Accessibility
Dimension

First steps investigating
prototype's impact on
accessibility and

usability



1 Introduction

cessibility, gather initial insights into user interaction pat-
terns, and uncover preliminary design implications and fu-
ture research directions. The contributions of this work in-
clude:

» A prototype implementation of an Al-enhanced text
reader

A foundation for an accompanying research toolkit to
investigate Al-enhanced text readers

« Initial insights about the prototype's impact on text
accessibility, design implications, and future research
potential

1.7 Research Questions

The study addresses three primary research questions:

RQ1: In what ways does an Al-enhanced text reader affect
text accessibility for users?

RQ2: What design implications emerge from user interac-
tions with an Al-enhanced text reader?

RQ3: What research directions and application contexts
show promise for Al-enhanced text readers?

1.8 Thesis Structure

The remainder of this thesis is structured as follows.

Chapter 2 “Background” introduces the concept of text ac-
cessibility, outlines key in uencing factors, and presents
the context of digital reading along with the EPUB for-
mat. Building on this, Chapter 3 “Related Work” reviews
research on large language model-based systems for text



1.8 Thesis Structure

adaptation and accessibility, as well as natural language in-
terfaces, and discusses relevant work on text simpli cation,
and data collection methods.

Chapter 4 “Design and Implementation of the MagicTex-
treader” describes the design and implementation of the
MagicTextreader, following a structured process from sys-
tem goals and requirements to key design decisions and
the nal implementation. Chapter 5 “Study and Results”
presents a rst mixed-methods study conducted to eval-
uate the prototype in order to address the research ques-
tions. It outlines the study design and reports ndings in

a descriptive manner based on questionnaires, interviews,
observations, and interaction logs.

The ndings are then discussed in Chapter 6 “Discussion”,
which relates them to the research questions using data tri-
angulation and re ects on limitations. Finally, Chapter 7
“Summary and Outlook” summarizes the main contribu-
tions of this work and outlines directions for future re-
search.






Chapter 2

Background

This chapter provides background information on text ac-
cessibility and digital reading. It begins with a de nition of
text accessibility—serving as a basis for assessing the im-
pact of the MagicTextreader in the study—followed by an
overview of various in uencing factors. The subsequent
sections describe the context of digital reading and intro-
duce the EPUB format to support understanding of the con-
tent presented in Chapter 4 “Design and Implementation
of the MagicTextreader”.

2.1 Text Accessibility

Accessibility has both everyday meanings (approachable, Text accessibility
attainable, available) and specic technical applications encompasses factors
across different contexts [Iwarsson and Stahl, 2003]. In this enabling or hindering
thesis, text accessibility is understood as an umbrella term text attainment

and de ned as follows:

TEXT ACCESSIBILITY :

Text Accessibility encompasses the diverse factors that

enable or hinder individuals' ability to approach, attain De nition:

a text or make it available. Based on: [lwarsson and Text Accessibility
Stahl, 2003).



10

2 Background

Text complexity creates
barriers

Text cohesion reduces
cognitive demands

Building on this de nition, in the context of text, accessibil-
ity involves multiple dimensions including linguistic struc-
ture, syntax, vocabulary, contextual structure, purpose,
audience, layout, conceptual complexity, visual elements,
stylistic features, tone, textual organization, and reader-
writer relationships through use of pronouns, tense, and
voice [Fulcher, 1997; Petrova, 2016; Zavattaro et al., 2015].
These dimensions are broadly categorized into intrinsic fac-
tors (inherent to the text itself, such as linguistic complexity
and content structure) and extrinsic factors (related to pre-
sentation and format, such as font size, color, and layout).
Research shows that text accessibility barriers affect various
population segments differently, creating challenges for ef-
fective information delivery across demographics and con-
tent types [Stajner, 2021]. The following sections focus pri-
marily on the intrinsic factors that in uence text accessibil-
ity rather than formatting or display considerations.

2.1.1 Factors In uencing Text Accessibility

Each of the following factors can represent one or more text
accessibility dimensions.

Complexity According to OECD data, 16.7% of adults
across 24 countries have literacy below Level 2 (requir-
ing lexical simpli cation), while about 50% struggle with
syntactic complexity, and 89.4% nd conceptually dense
texts dif cult to comprehend [Stajner, 2021]. Scientic
texts create higher cognitive demands due to complex syn-
tax and specialized terminology [Petrova, 2016]. Lexi-
cal complexity particularly affects dyslexic children and
poor readers, though simpli cations can improve reading
speed without compromising comprehension [Gala and
Ziegler, 2016]. Non-experts often avoid authoritative sci-
enti ¢ sources due to complex language, instead choosing
potentially less reliable sources that prioritize engagement
[Ermakova et al., 2021; Michielutte et al., 1992].

Text Cohesion and Structure The logical connection be-
tween ideas (cohesion) signi cantly in uences comprehen-
sion, especially for readers unfamiliar with the subject.
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Highly cohesive texts reduce cognitive demands by ex-
plicitly connecting ideas, particularly helping readers with
limited subject knowledge [Ozuru et al., 2009]. Cohesive
texts that personalize content through elaborations, speci ¢
headers, and thematic sentences increase recall of key infor-
mation [Ozuru et al., 2009].

Style and Tone The reader-writer relationship, established Personalization affects
through pronouns, tense, and voice, in uences how read- audience reception
ers connect with information [Fulcher, 1997]. Changing

generic references to second-person possessive pronouns

(e.g., replacing "the eye" with "your eye") improves transfer

performance and reader engagement [Dutke et al., 2016].

Positive, personalized language fosters higher participa-

tion and trust compared to neutral or negative content [Za-

vattaro et al., 2015]. Communication tone affects audience

reception, with stylistic features playing an important role

in text accessibility [Fulcher, 1997; Zavattaro et al., 2015].

Another example is health education literature that is writ-

ten on a level that makes it inaccessible to a large propor-

tion of the population; studies show that using narrative

text style rather than rigid bullet-point formats signi cantly

improves comprehension, especially for individuals with

lower reading skills, while maintaining interest across all

literacy levels [Michielutte et al., 1992].

Reader Demographics and Preferences Reader factors af- Reader characteristics
fecting the reading process include motivation, background affect text interaction
knowledge, interest, education level, and reading strate-

gies [Fulcher, 1997]. Studies indicate readers with minimal

subject knowledge bene t most from low-complexity sum-

maries, while those with greater familiarity prefer more

complex content that preserves nuanced information [Au-

gust et al., 2024]. High-familiarity readers tend to skip sec-

tions of low-complexity summaries, while simpli ed text

may inadvertently increase readers' overcon dence [Au-

gust et al., 2024]. Age can also in uence preferences, with

older adults preferring proper grammar, polite tone, clear

instructions, and avoidance of abbreviations or excessive

punctuation, while younger audiences more readily accept

casual language and visual elements [Kuerbis et al., 2017],

ndings that come from a study examining mobile mes-

saging preferences. Older adults respond better to "you"
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Digital reading
technologies originated
in 1949, preceding
Project Gutenberg by
over two decades.

Amazon's 2007 Kindle
launch transformed the
market and catalyzed

mainstream adoption.

Figure 2.1: Timeline of Digital Reading Evolution, synthe-
sized from key milestones drawn from various sources dis-
cussed in Section 2.2.1.

statements and dislike textese (e.g., "u r gr8"), re ecting
cognitive processing differences where complex format-
ting can reduce readability for older populations [Kuerbis
etal., 2017].

2.2 Digital Reading

2.2.1 Digital Reading Evolution

Digital reading traces back to Robles' 1949 “Mechanical En-
cyclopedia” [Ludovico, 2018], predating the commonly ref-
erenced Project Gutenberg initiative of 1971 [Lebert, 2009],
as shown in Figure 2.1. While experiments emerged in
the interim (including early hypertext experiments in the
60s that allowed non-linear linking of digital text, with
rst working stand alone systems like HyperCard in the
80s, and Michael Joyce's hypertext ction "afternoon” pub-
lished in the 90s), the rst dedicated e-readers appeared
in 1998 with the Rocket eBook and SoftBook. This evolu-
tion continued when Sony's Librie, released in 2004 as the
rst commercially available E Ink reader, featured paper-
like display characteristics that reduce eye strain com-
pared to light-emitting screens and several other advan-
tages like longer battery life. Based on:[Pilato, 2004; Bai
et al., 2014; Bolter, 2001].

The market transformed during the technology develop-
ment phase with Amazon's 2007 Kindle launch, propelling
digital reading into mainstream adoption (see Figure 2.1).
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This moment saw e-book revenue in the United States in-
crease from $869 million in 2010 to $2.07 billion by 2011,
with e-books reaching 20.8% of revenue and 23.8% of unit
sales in trade book publishing by 2013. Based onfWischen-
bart, 2013; Gilbert, 2015].

Amazon's dominance was fueled by its $9.99 at pricing
strategy for e-books, regardless of the title's print price or
publisher costs. This approach disrupted the traditional
book business, threatening brick-and-mortar bookstores'
viability and reducing publishers' pro tability. The pricing
model ended through regulatory intervention and publish-
ers' collective actions, shifting the competitive landscape of
the digital publishing economy. Based onfRen, 2022].

This disruption triggered competitive responses across the
publishing ecosystem. Apple entered the market with
iPad and iBooks in 2010, capturing approximately 10%
of the e-book market by 2012. Barnes & Noble coun-
tered with its NOOK platform, growing from 2% mar-
ket share in August 2011 to 7% by August 2012. Tradi-
tional publishers and booksellers developed their own plat-
forms to challenge Amazon's dominance, exempli ed by
Germany's Tolino alliance formed in 2013 by major book
chains including Thalia, Weltbild-Hugendubel, with Ber-
telsmann's Club and Deutsche Telekom as technology part-
ners. Their pricing of 99 compared to Amazon's 129
for comparable devices demonstrated the competitive dy-
namic within the maturing market. Based on:[Wischen-
bart, 2013; Gilbert, 2015].

The rise of smartphones and tablets accelerated e-book
adoption by expanding reading capabilities beyond ded-
icated e-readers. This diversi cation of reading devices
contributed to the growth phase depicted in the time-
line (Figure 2.1), with e-book market penetration reach-
ing 20% in the USA and 10% in Germany by 2013. How-
ever, despite initial triple-digit growth rates, market expan-
sion began to stabilize by 2013, entering the "Slow Market
Growth" phase identi ed in the timeline. Based on]Wis-
chenbart, 2013; Gilbert, 2015; Chang and Kong, 2012].

By 2025, the global e-book market has reached revenue

Amazon's $9.99 pricing
strategy disrupted
traditional publishing
economics and
distribution models.

Market competition
intensi ed with Apple,
Barnes & Noble, and
publisher-led platforms
entering the e-book

sector.

Mobile device
proliferation expanded
e-book access beyond

dedicated e-readers.

E-book market
consolidation resulted
in platform-dominated
ecosystems with limited
interoperability.
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E-book formats evolved
from 1998 OEBPS,
later EPUB.

PDF preserves
appearance and lacks

re owability.

projected at $14.92 billion and approximately one billion
readers worldwide. The market has consolidated around
a few dominant platforms, with Amazon maintaining ap-
proximately 70% of e-book sales in the US and also in
other larger book markets, for example Germany, where
68% of consumers report Amazon as their e-book source.
This consolidation has created closed ecosystems where
major platforms employ proprietary formats and business
models. Despite the growth of e-books, they remain a
small segment of the overall book market. According to
2024 market data, e-books account for only 16% of the to-
tal book market share, while audiobooks represent 8.6%.
Based on]Statista, 2025; Gilbert, 2015; Statista, 2023; Ben-
hamou, 2015; Statista, 2025]

2.2.2 E-book Formats

The following presents the formats that are mainly used
by current major e-book providers or were relevant during
the mass market adoption phase (based on Section 2.2.1).
All current formats speci cally developed for reading e-
books evolved from the Open eBook Publication Structure
(OEBPS) developed in 1998, which later became the EPUB
standard. Most e-book formats (except PDF) descend from
OEBPS or EPUB 2.0.1, sharing XML and CSS foundations
with integrated media support. The development of these
specialized e-Reader formats was intended, among other
things, to address the limitations that PDFs have in the dig-
ital reading context. Based on[Blasi and Rothlauf, 2013].

PDF is an established document format with applications
beyond e-books. It is standardized by the International Or-
ganization for Standardization (ISO) and adopted by gov-
ernments in over 75 countries as their documentation for-
mat of choice. With billions of documents in circulation,
PDF is the printing industry's required format for profes-
sional jobs. While PDF excels at preserving exact document
appearance, its xed layout creates usability problems on
small screens where text cannot re ow to t the display
size. Nevertheless, PDF is widely used as an e-book for-
mat and supported by all major e-book platforms, includ-



2.2 Digital Reading

15

ing Amazon Kindle, Apple Books, and Google Play Books.
Based onfRosenthol, 2013; Schwarz et al., 2018].

Amazon's Proprietary Formats (AZW, AZW3, KF8, MOBI,
KFX, KPF) function exclusively within the Kindle ecosys-
tem launched in 2007. Amazon is phasing out the
MOBI format (completed March 2025) in favor of EPUB,
DOCX, and KPF. These formats descend from OEBPS mod-
ied with XHTML, JavaScript, and Frames. Based on:
[Blasi and Rothlauf, 2013; Publishing, 2025; Scott and Or-
likowski, 2022].

Apple Books primarily supports EPUB with proprietary
extensions developed to address early EPUB limitations.
Currently, EPUB is the only format supported for general
book distribution on Apple Books. Based on:[Blasi and
Rothlauf, 2013; Inc., 2025].

Barnes & Noble's Nook platform developed xed lay-
out extensions to EPUB while creating page images from
PDF les, balancing format standardization with platform-
speci ¢ optimizations [Blasi and Rothlauf, 2013].

EPUB has emerged as the industry standard format across
all major platforms. Its primary advantage is re owable
text that adapts to different screen sizes and orientations.
EPUB exists in several variants including owing EPUB for
re owable content and xed layout EPUB for precise posi-
tioning. It is the only format accepted by Apple Books, one
of two primary formats for Google Play Books, and now ac-
cepted by Amazon's publishing platform. Despite increas-
ing convergence around EPUB, platform-specic restric-
tions remain, particularly in Amazon's ecosystem which
prohibits transferring purchases to non-Amazon devices.
Section 2.2.3 will examine EPUB in greater detail as it forms
the foundation for this thesis project. Based on{Blasi and
Rothlauf, 2013; Publishing, 2025; Google, 2025; Inc., 2025].

Amazon formats limited
to Kindle. MOBI
discontinued by 2025.

Apple Books uses
EPUB with proprietary
extensions.

Nook combines EPUB
extensions with
PDF-based images.

EPUB: industry
standard with
re owable text, platform

restrictions persist.
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EPUB maps most
physical book
components

Additional functionality

beyond print books

2.2.3 Electronic Publication (EPUB) Format

Unless otherwise explicitly stated, the content of this sec-
tion is based on the books On the Interoperability of eBook
Formatsby Blasi and Rothlauf [2013], EPUB 3 Best Practices
by Garrish and Gylling [2013], and the W3C speci cation
[W3C, 2025].

EPUB is an open and free container format [Celikbag, 2011]
(see Section 2.2.4) that supports most standard book struc-
tural elements in a systematized format. The speci ca-
tion enables implementation of covers, title pages, copy-
right information, tables of contents, prefaces, chapter di-
visions, sections, images, tables, footnotes, indexes, glos-
saries, bibliographies, and other conventional book compo-
nents through standardized markup.

Furthermore, EPUB extends conventional book functional-
ity through the following features which also address ac-
cessibility needs:

1. Layout Options:

* Re owable layouts that dynamically adapt to
different screen dimensions and user prefer-
ences

» Fixed layouts that maintain precise positioning
when required (like PDF)

2. Customizable parameters that allow readers to ad-
just presentation according to their needs and prefer-
ences, allowing customization of fonts, text size, line
spacing, margins, color schemes etc.

3. Enhanced Media Integration:

» Media overlays for synchronized text-audio pre-
sentation
» Embedded multimedia support (audio, video)

« MathML for mathematical content rendering

4. Navigation Enhancements:
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¢ Semantic structure tagging for improved content
organization

« Page navigation references corresponding to
print editions

» Skippable and escapable content markers for
better reading / narration ow

5. Accessibility metadata that provides standardized
descriptors of a publication's accessibility character-
istics, enabling discovery of content based on speci ¢
accessibility needs and capabilities.

6. WCAG compliance support : The World Wide
Web Consortium [World Wide Web Consortium
(W3C), 2025] dene in their EPUB Accessibility
requirements [Publishing@W3C Publishing Mainte-
nance Working Group, 2024] how to apply the Web
Content Accessibility Guidelines standard [World
Wide Web Consortium (W3C), 2025] to EPUB publi-
cations. It provides speci c techniques and confor-
mance requirements for making digital books per-
ceivable, operable, understandable, and robust for all
users, including those using assistive technologies.

2.2.4 EPUB Container Structure

Unless otherwise explicitly stated, the content of this sec-
tion is based on the books What is EPUB 3by Garrish [2011],
EPUB 3 Best Practicdsy Garrish and Gylling [2013], and the
W3C speci cation [W3C, 2025].

The EPUB (Electronic Publication) format, now at version

3.3, is a container format for e-books that packages sev-
eral web technologies. It encapsulates XHTML, CSS, XML,
SVG, media formats (PNG, JPEG, MP3, AAC, etc.), font
technologies (TrueType, OpenType, WOFF, etc.), and sup-
porting technologies like JavaScript within a ZIP-based

container, which together constitute an e-book. EPUB fol-

lows a de ned structure with ve main components:

1. AMETA-INF directory containing con guration les
and the rst place an epub reader looks for the cen-

EPUB is a container
format bundling
XHTML, CSS, XML,
SVG, and other web
technologies that
together constitute an
e-book.
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Figure 2.2: EPUB 3.3 [W3C, 2025] Container Structure

tral con guration le container.xml , which then ex-
plicitly references the next central con guration le
of the epub: the package le (2)

2. Thepackage le (.opf)thatserves as the central man-
ifest and organizational hub of the publication, ex-
plicitly referencing:
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