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Abstract 

Tablet computers are widely adopted in America today, with 34% of American 

adults ages 18+ owning these type of devices (PEW, 2013). With the emergence of new 

portable computer technology, reading has become more popular than ever before on 

digital devices. In particular, tablet computers have enabled users to read enhanced E-

Book material that, while still text driven, incorporate all facets of multimedia and 

technology. With many different digital publishing solutions available for publishers to 

deploy their content, the goal of this research study was to determine if there are 

significant differences in user preferences and comprehension for a publication recreated 

with three different digital publishing solutions (Adobe DPS, iBooks Author, and EPUB). 

The methodology of this research study was a human factors experiment testing 

for a significant difference in the reading experience of subjects exposed to one of  three 

digital publications. A field experiment consisting of ninety individuals assessed these 

publications, thirty for each of the three output formats. Each publication was evaluated 

by the subjects in terms of the following criteria:  

• The value added by the multimedia elements of the publication  

• Their pleasure with the overall experience  

• Their interaction with the multimedia elements  

• Their ability to recognize information and comprehend material from the 

publication  



The key results of this experiment determined that: 

• No significant difference among the publications was found for: 

o The pleasure with the overall experience  

o The interaction with the multimedia elements  

• A marginally significant difference among the publications was found for: 

o The value added by the multimedia elements of the publication  

• A significant differences among the publications was found for: 

o The ability to recognize information and comprehend material 

from the publication  

  

 Ultimately, these results showed a trend that readers’ of the digital publishing 

platforms that allowed for greater interactivity experienced more value added by the 

multimedia elements of the publication and increased ability to recognize information 

from the publication. However, the pleasure with the overall experience of the 

publication and the readers’ interaction with the multimedia elements in the publication 

was determined to not have a significant difference between the publications.  

 

 Therefore, while readers’ did not tend to interact differently with the multimedia 

content or experience any greater pleasure based on the publication they read, readers’ of 

more interactive publications did tend to see more value added by the multimedia 

elements and were better able to recognize the information they had experienced. 

 



Chapter 1 

Introduction  

  

Statement of the Problem 

Reading has empowered education and human advancement for thousands of 

years. Sending a man to the moon, harnessing nuclear energy, conceptualizing and 

developing computers; these are some of mankind’s most important and influential 

achievements. None of these accomplishments, however, would have been made possible 

if it wasn’t for reading and learning. With the emergence of new portable computer 

technology, reading has become more popular than ever on digital devices. In particular, 

tablet computers have been introduced into the market, enabling users to read enhanced 

E-Book material that, while still text driven, incorporate all facets of multimedia and 

technology. 

Background  

Today, the opportunity to publish onto digital devices is increasing. Every year, 

new tablet devices are released into the market that are more powerful and more 

affordable than their predecessors. The demand for these devices has increased, with a  

growing range of everyday usage that is convincing people to spend their money to 

acquire this new technology. Tablet devices are widely adopted today with 34% of 

American adults ages 18+ owning a tablet computer. As seen in Figure 1, this trend of 

tablet ownership has been increasing exponentially over the past three years. With so 



many devices already on the market and an increase projected for the near future, a new 

realm of opportunity for content producers and publishers has presented itself. 

 

Figure 1 – Tablet Ownership Over Time (Zickuhr, 2013) 

Reason for Interest 

Reading has been an important aspect of my life. Growing up, I would read the 

newspaper every day, browsed through lots of magazines, and read many printed books. 

While at the University of Ottawa completing a Bachelor’s degree in Communication and 

Sociology, I did a lot of writing while maintaining a text and photo blog. I also focused 

on video production, working part time for the local television station. Before college I 

played Violin for 18 years including 3 years with the Rochester Philharmonic Youth 

Orchestra.  Having come from a background with exposure to many types of media and 

art has driven my interest to investigate the production and adoption of various media. 
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“The medium IS the message!” Marshall McLuhan once proclaimed, and the 

harmony of this medium and the message has had a special impact on me. It is what 

fundamentally drives my interest and passion in quantifying the creation and 

development of the best experience of electronic reading.  



 

Chapter 2 

Preliminary Literature Review 

Introduction 

              A variety of topics are important to consider as background for research relating 

to the production of digital publications. These topics include E-Books, Hypermedia, 

Content Markup, E-Book Files, Design, Readability, Digital Publishing Software, and 

Human-Computer Interaction. 

E-Books 

“An E-Book is a computer file. The file is formatted to look and read like a book. 

It can be viewed on your computer monitor and various handheld devices or printed to 

your printer” (Chillemi, 2007). To pinpoint when the E-Book was first developed is 

difficult, since the concept of the E-Book in the past has been vague and people may not 

have even realized that what they were producing was an E-Book. However, Michael S. 

Hart was the first person to really concentrate on the concept. On July 4th, 1971, Hart 

who had been studying computing power at the University of Illinois and inspired by the 

a free printed copy of the U.S. Declaration of Independence, decided to hand type the text 

into the computer. This began a project that still exists today known as Project 



Gutenberg, which distributes millions of electronic books via the Internet for free (Project 

Gutenberg, 2012). 

“Sharing information on the early Internet however was not easy... Download 

speeds were slow and basic transfer protocols were in their earliest iterations” (Polanka, 

2011). As expanding bandwidth, technological innovations, and more people reading on 

digital devices drove the development of the Internet, the adoption of the E-Book began 

to flourish. In November of 2009, the Internet Archive’s Text Collection was at 

1,716,115 items (Polanka, 2011). As demand began to increase for digital books, 

businesses and individuals began to focus on how to make money creating valued 

content. “It was only after the successful transition from print to electronic journals 

proved the viability and profitability of electronic that publishers warmed up to the idea 

of E-Books” (Polanka, 2011). Sony released the first portable E-Reader in the early 90’s, 

with limited success, but the idea caught on as technology began to improve. Various 

other devices began emerging on the market from companies like Barnes and Noble, 

Amazon, and PocketBook. Larger companies like Apple, whose iPad has recently seen 

tremendous growth, are now trying to lock-in customers and dominate the E-Reader 

market. With 29% of Americans now owning some sort of E-Reader (Rainie, 2012) the 

rise of a new type of digital reading that incorporates multimedia elements is becoming 

increasingly popular and relevant. However, simply having many different media types 

jumbled together is not sufficient to deliver an effective reading experience, the mindful 

design of content is critical. 



Hypermedia 

Hypermedia and multimedia are similar and interrelated, but have some key 

differences that are important to consider in the creation of digitally published content. 

Multimedia is “the amalgamation of various information sources (written, text, sound, 

pictures, video) which exist in parallel. Each source uses a different technique of 

retention and delivery, and the data are heterogeneous” (Dauphin-Tinturier, 2007). In 

other words, multimedia incorporates various channels of media that are appropriately 

used together to give the user information on a subject. With the most basic multimedia, 

the author creates content that “only represents information in an essentially linear 

manner. Thus the author has to go through a linearization process to convert his 

knowledge to a linear representation” (Lowe & Hall, 1998). For example, the author uses 

a non-linear process to develop ideas and create valued content, but then dictates the 

information to the reader in a linear style where the user’s interactions are anticipated 

step by step. This thought process has been displayed in Figure 2. 

 

Figure 2 – Traditional Authoring Thought Process (Lowe & Hall, 1998) 



Hypermedia on the other hand, takes a user-based approach towards incorporating 

different forms of media. Hypermedia can be classified in its “ability to incorporate 

various media, interactivity, vast data sources, distributed data sources, and powerful 

search engines. These (applications) make hypermedia a very powerful tool to create, 

store, access and manipulate information.” (Lowe & Hall, 1998).  

  

 

Figure 3 – Hypermedia Authoring Thought Process (Lowe &  Hall, 1998) 

While hypermedia, like multimedia, incorporates many media types together to 

create valued content, the end-user’s experience is taken into consideration while 

designing the content. As seen if Figure 2, this non-linear approach used in hypermedia 

creation allows the reader to explore further and interact with the content on a more 

individualistic basis. This can ultimately lead to a deeper, more fulfilling experience in 

which the end-user attains a personal understanding of the content being expressed. 



“Hypermedia… allows us to partially mimic writing and reading processes as 

they take place inside our brain” (Lowe & Hall, 1998). The way that hypermedia content 

is shaped is designed to create an optimal experience for the user and to most accurately 

reflect their mental model. This is important because it means that the content being 

published is not the only factor. Developers need to consider the way in which 

information is designed and displayed to compliment user preferences for various media 

elements and interaction. 

Content Markup 

It is important to understand the rationale behind using markup languages to 

handle content. When dealing with any sort of valued content, from a publisher's 

perspective, it is beneficial to separate the content elements of the document from its 

presentational design. In order to do so, the creation of semantic markup separate from 

the presentational components for each output device is imperative. Semantically 

marking up a document requires “explicitly distinguishing  (and accordingly ‘marking 

up’ within a document) the structure and semantic content of a document. It does not 

mark up the way in which the document will appear to the reader, in print or otherwise” 

(Walsh & Muellner, 1999). When marking up content semantically, the goal is to classify 

the content within tags that are meaningful to what the content describes, not what the 

content looks like.  

An example of the importance of separating semantic from presentational markup 

is seen with lists. Without separating content from presentation, it would seem natural to 



markup list items as indented, italicized or any other of its presentation. However, proper 

content markup is to declare those items to be within a list. The list can then be handled 

many ways, depending on the output device. Handling the list’s appearance then comes 

from presentational markup where the specifications of how much it is indented and the 

font styles can be further specified. The beauty in using such a system is that even though 

in the beginning it may seem like the longer way of doing things, it ultimately will save 

massive amounts of time and energy if changes to the document itself occur.  

One of the first uses of this concept of separating content from presentation is 

Standard Generalized Markup Language (SGML). SGML was developed and 

standardized by the International Organization for Standards (ISO) in 1986 (DeRose, 

1997). “The foundation of SGML is very simple: it lets you describe document structures 

directly, rather than describing something temporary like formatting, that depends on the 

structure. Simply put, SGML lets you tell the truth about your documents” (DeRose 

1997). Five key characteristics of SGML that build the basis include descriptive markup 

(tagging objects called elements), hierarchical structure, flexibility, formal specifications, 

and human-readability (DeRose, 1997). These fundamental aspects of SGML are the core 

to marking up content and have been carried forward to other markup specifications that 

have developed over the years. 

Extensible Markup Language (XML) is a markup language derived from SGML 

and came about in 1998. It is a markup language that is defined by a set of rules for 

encoding documents in a format that is both human-readable and machine readable 

(Powell, 2006). Applying XML with Extensible Stylesheet Language (XSL), allows for 



the automation and processing of large amounts data relatively quickly. “XSL is a 

formatting language that applies templating to consistent data repetitions inside XML 

documents” (Powell, 2006). This can be very powerful, especially in situations arising in 

publishing where a lot of content needs to be handled almost exactly the same way and 

comes in from various different sources. Using XML, an output file meeting specific 

requirements can easily be generated (as long as the content is properly tagged). 

Additionally, “XML can be considered an extensible form of HTML. This is because 

HTML is restrictive in terms of tags it is allowed to use.” (Powell, 2006). HTML, is more 

like its own version of XML. By using XML, marking up information can be done to the 

exact specification of what the individual finds appropriate for that information. Various 

other markup languages like DocBook have stemmed from the XML model. 

In 1989, Tim Berners-Lee developed HTML in collaboration with Robert Caillau 

while working at the CERN (Mercer, 2003). HTML itself is a subset of Standard 

Generalized Markup Language using tags to markup documents by inserting commands. 

“The goal of HTML was to create a platform-independent language for constructing 

hypertext documents to communicate multimedia information easily over the Internet” 

(Mercer, 2003). The World Wide Web Consortium (W3C) is the organization responsible 

for maintaining and updating the specifications of HTML. “Rather than continuing to 

develop HTML, the W3C has begun recasting HTML into XHTML, a more formal 

version of HTML that follows the design principles of Extensible Markup Language 

(XML).” (Mercer, 2003). Using XML rules changed authoring requirements. For 

example, when writing in HTML, “broken” HTML markup can still work in a web 

browser and by some estimates, over 99% of HTML pages have at least one error in them 



(Pilgrim, 2010). With an XHTML page, web browsers have no choice when encountering 

an error but to stop processing and display an error message to the end user.  

More recently, the newest version of HTML, HTML5, has been introduced. 

HTML5 introduces many new tools to marking up that should be helpful. To start, the 

<head> of an HTML5 page has been simplified so there is much less text and only a few 

lines. The most notable new feature, however, is the addition of many new application 

programming interfaces (API) that can be used with JavaScript (W3C, 2012). Some of 

these added APIs, which do not seem to have as much relevance to the publishing 

industry but are important to web design, include APIs that prompt the user for 

information and allow for base64 conversion. Some of these APIs, however, seem as 

though they should have a major impact on the digital publishing industry, examples 

including: video and audio elements with APIs for controlling various aspects of the 

media, printing documents, prompting the user, enabling offline web applications, and 

forms (W3C, 2012). These new features give content developers the ability to interact 

with users like never before, and their implementation in the publishing world should 

become even more relevant as devices like the iPad and Kindle increasingly use HTML5 

as a file format for the distribution of E-Reading materials.  

E-Book File Formats 

EPUB, short for electronic publication, is an electronic file format. It is the 

distribution and interchange format standard for digital publications and documents based 

on Web Standards (IDFP, 2012). Recently, the EPUB standard has been updated to 



EPUB3. “EPUB3 is a new exciting format, which is set to unleash a content revolution 

and become the new accessible standard for E-Books” (Garrish, 2012). EPUB3 is based 

upon HTML5, so all the new APIs that add new interactivity are available on EPUB3 as 

well (Garrish, 2012). One particularly important example of EPUB3 is the new media 

tags and controls now available. EPUB3 plus HTML5 and the available APIs are  

enabling the redefinintion not only what an EPUB document is, but what a book is. 

“Want to go fancy and add a video clip of a speech (to your document)? No problem... 

embedding your clip is still as easy as adding the HTML5 video element” (Garrish, 

2012). With the easy to use new feature-sets, the attitude towards incorporating all 

multimedia together to produce content that can be classified as hypermedia is becoming 

a reality. 

There are some limitations to using EPUB file format. “As an open standard 

widely supported by nearly all major E-Reader devices (with one notable exception), 

EPUB is an excellent option for doing HTML E-Book development” (Kleinfeld, 2011). 

One exception however is the Kindle, which operates using the Mobi format. Kindle does 

offer a tool called Kindlegen for conversion from EPUB to Mobi, however Kindle does 

not support the embedded audio and video tags that are typical in HTML5 (Kleinfeld, 

2011). This problem is similar to that created by Apple with its iBooks format. 

DocBook is a standard for creating well-formatted plain text documents. The 

main intention of DocBook is for writing books and papers, but it is not limited to only 

these applications. Docbook is an XML vocabulary for writing that has existed since 

1991. Originally designed with exchange in mind, DocBook has now largely become an 



authoring schema (Walsh & Hamilton, 2010). DocBook is particularly suited for creating 

books and papers about computer hardware and software as well as to handle academic 

and scientific papers, but can now be used for much more (Hunter, 2004). Many 

resources are available to read up on the various tags of DocBook, which have been 

revised and redone to simplify the process over the past five versions.  

Like any markup language, the value is found within the automation of the 

process. When there is only one copy of a document, using markup languages seems like 

overkill since you can edit that single document to meet your own specific demands and 

requirements. Many people involved with electronic publishing are only familiar with 

this, as they are typically not writing their information so it can be easily transcribed and 

distributed. However, if that document needed to be submitted to a professional journal, 

or it was to become a chapter of a book, XML and DocBook would be appropriate since 

they standardize the content so it becomes platform agnostic. The beauty is that once the 

content is prepared properly in DocBook (or any XML) format, it can be published into a 

variety of formats including HTML, XHTML, EPUB, and PDFs. This is very powerful 

since this allows for the process of publishing to become automated to the point where 

the middleman between content creation and design layout is eliminated allowing people 

to work on the important aspects of publishing; the content development aspect and 

design layout (i.e. Creating Valued Content). 

 

 



Design 

“It is common to think of interaction between a person and technology as 

communicating with the technology, the real communication is between designer and 

person, where the technology is the medium” (Norman, 2004).  

In Donald Norman’s The Design of Everyday Things, many key design elements 

are introduced that are relevant to the development of most every functioning object. 

These “psychological principles” as Norman calls them “can be followed to make 

everyday things understandable and usable” (Norman, 1990). Norman is usually 

analyzing analog single purpose goods, like a teapot, throughout the book. However, the 

principles that he discusses are applicable in the context of digital publishing as well 

since the user is actively interacting with the book similarly to an analog device. 

The most important principle of design is visibility. “The correct parts must be 

visible, and they must convey the correct message” (Norman, 1990). This is applicable to 

design needs of digital publications, since the only things the user will process are the 

elements that they perceive. If an image is out of focus or text is not visible or doesn’t 

appear appropriately on the screen, the user’s experience will be fundamentally flawed. 

Norman also discusses affordances, another principle very closely related to 

visibility. Affordances “refers to the perceived and actual properties of the (object), 

primarily those fundamental properties that determine just how the thing could possibly 



be used” (Norman, 1990). Affordances are triggers to the user that there is some way to 

interact with the object.  

 
 

Figure 3 – Affordance Example (Norman, 1990) 

As we can see in Figure 3, two examples of affordances can be found as they 

relate to doors. In example A, the door has a long horizontal bar that “affords no 

operations except pushing” (Norman, 1990). In example B, there is a small and vertical 

bar that signifies to the user to pull (Norman, 1990). Norman would later revise this 

classification of affordances, stating that “affordances do not have to be perceivable or 

even knowable – they simply exist” (Norman, 2008). Instead, Norman decided a better 

term would be signifiers. A “signifier is some sort of indicator, some signal in the 

physical or social world that can be interpreted meaningfully” (Norman, 2008). The term 

signifiers, according to Norman, better encompasses all of the traits of these powerful 

clues that dictate the way in which we interact with something. In E-Book design, it is 



important for there to be clearly represented and intuitive signifiers of the media elements 

that allows the user to interact with the content.  

              Mapping is another important principle relating to creating an effective design of 

a digital publication. “Mapping is a technical term meaning the relationship between two 

things… between the controls and their movements and the results in the world” 

(Norman, 1990). A digital publication should have mapping throughout its design to give 

the user a guide of where the content can take them. The orientation of the page swipes 

needs to be clear to the point where it is intuitive for the user. “Mapping problems are one 

of the fundamental causes of difficulties” (Norman, 1990). If the reader does not 

understand where the device can take them, they cannot enjoy the content that has been 

produced. 

              Norman also states that people understand how things work because before 

interacting with the device, they have a conceptual model of how it works (Norman, 

1990). This conceptual model is often created from past experiences with the object as 

well as affordances, constraints, and feedback. Reading on tablet devices is a somewhat 

new phenomenon, so the conceptual model of how an E-Book should operate may not be 

completely understood; however there are certain aspects of multimedia that have been 

cemented over the years. Some of these include the play button symbols, arrows, X’s, and 

scroll bars. 

              Gestalt psychology, developed by Austrian and German psychologists in the 

1920’s, “refers to a structure, configuration, or layout that is unified and has specified 



properties that are greater than the simple sum of its individual parts… Gestalt theory 

provides rational explanations for why shifts in spacing, timing, and configuration can 

have a profound effect on the meaning of presented information” (Graham, 2008). Some 

principles of design have been developed from Gestalt’s theory on why simple changes in 

spacing can dramatically change meaning. These principles can also be applied to 

interactive media development, as described by Lisa Graham in Gestalt Theory in 

Interactive Media Design, and include: figure/ground, proximity, closure, continuation, 

and similarity. 

              Figure/ground is a fundamental law of gestalt and it identifies objects from their 

surroundings. “The law of perception is dependent on contrast. Images and text must be 

visible to be understood” (Graham, 2008). This can be seen on a website when you hover 

over text and it changes color so the user knows that is what is being selected.   

              Proximity is important to interactive design as it dictates the groupings of the 

content on the page (Graham, 2008). On a micro scale, letters that are located closer 

together allow the user to know that there is text. On a macro scale, in the design of E-

Books grouping content together on a page will signify to the user that this content is all 

related to each other. If a video, for example, appears on a page it will be related to the 

text that is on that page. 

              Closure is the idea that ”humans have a natural tendency to visually close gaps 

in a form, especially in familiar forms” (Graham, 2008). When the user has missing 

information, they tend to focus on what is presented to them and disregard the missing 



parts, filling in the spaces with something that is familiar. This can be useful for 

designing the background as it “often works closely with the law of continuation to form 

a stronger experience or perception” (Graham, 2008). A good example of closure can be 

found in Figure 4. 

 

Figure 4 – Closure Example 

              “Continuation occurs when the eye follows along a line, curve, or a sequence of 

shapes, even when it crosses over negative and positive shapes” (Graham, 2008). In other 

words, humans try to continue shapes and sequences when it is possible. An example of 

continuation can be seen in Figure 5. “These sequences of screen shots from an animation 

show the law of continuation at work. Our eyes follow the arrow as it fades in turns and 

fades out” 



  
Figure 5 – Continuation Example (Graham, 2008) 

              Finally, similarity is a key principle of Gestalt psychology. “Visual elements that 

are similar in shape, size, color, proximity, and direction are perceived as part of a group, 

even if the items are spatially separated” (Graham, 2008). With E-Books, it is important 

that similarities and consistency are maintained throughout the book, and that perhaps 

more importantly dissimilar content are thought out appropriately to differentiate them 

from the rest. One font should be selected for use throughout the publication, and if a 

different font appears it should be with the intention of differentiating it form the rest of 

the content. 

Readability 

Readability can be defined as “the sum total (including interactions) of all those 

elements within a given piece of printed material that affect the success that a group of 

readers have with it” (Chall and Edgar, 1949). The term readability is often associated 

with the difficulty of the linguistic features of the text. Formulas exist using primarily 

sentence length in words and frequency of difficult words to define how readable a 

particular passage is. The Flesch Reading Ease Score (FRES) is a highly regarded reading 

difficulty measurement and is based on a scale of 0-100 with lower values for harder text 



and higher values for easier text. The following equation shows how it is calculated 

(Flesch, 1948). 

 

Figure 6 – FRES Equation 

“Readability may be improved with interface designs” (Wooyang, 2011). In other 

words, the platform by which a person reads content can have an effect on their ability to 

comprehend it. This includes the appearance of font, spacing, background color, and 

possibly the publishing software that is used to output a digital publications. 

In Bill Hill’s The Magic of Reading, the essential elements of readability were 

analyzed. Hill’s goal was to find out if electronic books would ever be readable to the 

extent that a reader would spend the same amount of time looking at the screen as they 

did with print at the time. Hill concludes that “reading is a complex and highly automated 

mental and visual process but makes no demands on conscious processing, leaving the 

reader free to distill meaning, to visualize, and to enter the world created by the writer. 

That world is in reality a combination of the writer’s creation and the reader’s own 

interpretation of it” (Hill, 1999).  

Hill makes some impressive predictions about E-Books evolution. He envisioned 

that there would be “more than one type of electronic book” including one device “that is 

smaller, more portable, and equates more or less to the printed paperback” and another 

device that “will have color and support for sound, and will take advantage of these and 



other capabilities to take electronic books beyond the books of today” (Hill, 1999). These 

two styles of devices are fairly accurate representations of the market of tablet readers 

today with the Kindle Fire or Google Nexus representing the former and the iPad 

representing the latter. 

              Hill also discusses how books work. It is important to understand how people 

understand already to use books while developing E-Books because the conceptual model 

of how books currently operate exists and as Norman discusses, design is best when the 

user intuitively knows how to interact with the device. Hill views the book as “a 300 page 

waterslide for human attention” (Hill, 1999). This waterslide is comprised of many 

components. On a micro level, the fonts, letter spacing, words, and lines are all important 

aspects of the reading experience and it is important to maintain consistency in the 

publication. 

              Hill makes observations that readers have certain expectations when they are 

interacting with a book. He found that people consume books “from a top-down 

viewpoint” (Hill, 1990). Hill argues that the users prefer portrait orientation because it 

gives more lines of better length than landscape. Hill also describes visuals cues which 

are “constants designed to help us” understand how to interact with an object (Hill, 

1990). Some of these cues include that lines go from left to right, the length of the lines 

are standardized, a paragraph is started with an indent, and chapter beginnings have 

spaces at the beginning. These visual cues are a part of a cognitive model that readers 

have when they go to experience written content and it is important that these generally 

accepted traits of the book are not overlooked in E-Book design. 



Digital Publishing Software 

              The need for well-designed digital publications is more important now than ever 

before. With the market of E-Readers growing, there is an increasing market of users 

ready to pay for downloading content from the Internet. 68% of all downloaded content 

put on the iPad by publishers is paid for. This is a fairly ? 

 
 

Figure 7 – Users Paying for Tablet Content (Joss, 2012) 

              As this market of users paying for content increases, so will demand for higher 

quality. In late September 2012, J.K. Rowling, author of the famous Harry Potter series 

published her latest book The Casual Vacancy, and released it to print and on a variety of 

E-Book files. The E-Book version of the book sold for £11.22 ($17.99)(BBC, 2012). The 

book was highly anticipated; however upon release major problems with the E-Book 

version began being reported on a variety of devices. User’s cited “massive frustration for 

the true fans” with the book and the publisher, Hachette, ultimately had to save face and 

fix the problem and then allow affected customers to download a new copy (BBC, 2012). 

Publishers must understand that readers care about the quality of the E-Books they 
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produce and that the medium cannot be ignored in any aspect.  

Adobe is one of the most widely used tools today to meet digital publishing 

needs. Their app-based digital publishing package includes InDesign CS 6, which has 

powered more than 16 million digital publications during the last year (Joss 2012). 

Publications like New Yorker, Wired Magazine, or Self Magazine that use this solution 

are some of the most renowned interactive publications, with all of them reaching the top 

10 iPad Magazines according to Business Insider (Kovach, 2011). More than half of the 

top 20 Newsstand Apps use Adobe publishing software as a tool to structure their 

content, making them clearly important software developer amongst the digital 

publishing industry (Joss, 2012). 

              Apple released iBooks Author in January of 2012. It was initially created as a 

tool for “educators and small publishers to create their own books” (Albanesius, 2012). 

Apart from the various digital textbooks that were created by Apple, some multi-touch 

books (as they are referred to in iTunes) currently being sold in the iBooks store created 

with this software include J.R.R. Tolken’s The Hobbit, Anna Sewell’s Black Beauty, and 

numerous different cooking, travel, and how-to books. 



 
 

Figure 8 – iTunes iBooks Author Bookstore 

The iBooks Author software is free for Mac OS X, which has given it quite a bit 

of recognition throughout the publishing industry. One foreseeable problem with the 

iBooks Author is that it is proprietary, meaning the file type of these books, iBooks is 

structure like an EPUB file, but it does not use the same standards and has undocumented 

extensions for CSS (Bjarnson, 2012). Furthermore, if you are creating content that is 

going to be looked at on an iPad, this software is a great choice. However, exporting to 

the other devices will mostly likely be impossible or create problems. 

Human Computer Interaction 

              “Human-Computer Interaction (HCI) is the study and practice of usability. It is 

about understanding and creating software and other technology that people will want to 

use, will be able to use, and will find effective when they use” (Carroll, 2002). HCI is 

critical in the development and understanding of how humans interact with E-Books. E-

Books, at their core, are simply glorified computer data files. People interacting with E-



Readers are actually interacting with a computer. Therefore, a better understanding of 

Human-Computer Interaction is fundamental to developing the complete picture.  

Usability is a core concept of HCI and can be defined as “a measurable 

characteristic of a product’s user interface that is present to a greater or lesser degree” 

(Mayhew, 1999). User experience is a related concept to usability and impacts the way 

designers construct applications. If an E-Book is designed with a focus towards 

incorporating as much interactivity and multimedia elements as possible, the experience 

of the user and the usability of the device will most likely be forgotten and the result will 

be the user disliking the publication. User-centered design incorporates these various 

media elements by organizing them within a theme that emphasizes “the importance of 

involving the user throughout the entire process” (Rosanski & Haake, 2003). 

Understanding the process by which the user will interact with the content in the 

publication is critical to the successful design of an E-Book. 

“HCI is a multidisciplinary field, which combines the theories and practices from 

cognitive and behavioral psychology, ergonomics, anthropology, sociology, computer 

science, engineering and graphic design, among others” (Rosanski & Haake, 2003). The 

broadness of research within the field of HCI results in there being many different 

subgenres and focuses within the area. One particularly relevant HCI research experiment 

to this study is Adaptive Layout Template for Effective Web Content Presentation in 

Large-Screen Contexts (Nebeling, Matulic, Streit, and Norrie, 2011). This research focus 

was looking at the user experience towards reading online news. They measured this by 

asking users to sit in front of a screen and read three online articles about current news 



for about 10 – 15 minutes. After they had finished reading the article, they were then 

asked to answer a series of questions about the material including some to their test 

reading comprehension and five Likert scale questions asking them to rank their reading 

comfort, the positioning of elements, the image alignment, the font size, and scrolling 

behavior. The results were then plotted and analyzed to determine what users preferred in 

terms of reading text-heavy documents on computer screens and what hybrid of the three 

articles would have been favored amongst the users. 

Another HCI study relevant to my research is How People Recall, Recognize, and 

Reuse Search Result by Jaime Teevan. This research’s primary focus was “on 

understanding how people recall, recognize, and reuse search result lists containing 

previously viewed Web information” (Teevan, 2008). Three separate experiments were 

set up to test users ability recall, recognize and reuse information that they had found in 

searching online. Recall and recognition are important aspects of understanding how a 

user engages with media elements. “Recognition data indicates how many saw (the media 

element). Recall Figures tell us how many of them did become sufficiently interested to 

actually look at it” (Stapel, 1998). In advertising, a relationship between recall and 

recognition has been found with average recall rate being 32% that of the recognition rate 

(Stapel, 1998). It will be interesting to see if media elements in a publication have a 

higher recall rate because it is more engaging, and as well if these rates vary amongst the 

different digital publishing platforms today. 

To test human factors towards reading on various digital publication platforms, a 

benchmark of the content will also need to be developed that accurately reflects the needs 

of the experiment. The Human-Computer Interaction of readers with digital publications 



created on a variety of digital publishing platforms will ultimately be assessed by the 

subjects of this research similarly to the format of the research described above in terms 

of reader comfort, comprehension, recall, and recognition. 

  



  

Chapter 3 

Research Questions 

Research Questions 

              The Human-Computer Interaction of digital publications for tablet devices can 

be influenced by: 1) the platform used to display the publication and 2) the publication 

itself. There are many ways to create digital publications and companies are investing in 

software that assists in the process of transforming print ready content into digital 

content. The look and feel of the resulting digital publication is constrained by the 

capabilities of the platform to which the transformation of the print content is made. 

  

Therefore, the question addressed by this research was: 

  

Are there significant differences in user preferences (in terms of the value 

added by multimedia elements, the reader’s interaction with those 

elements, their comprehension of the content in the publication, and their 

pleasure with the overall experience of the publication) for various 

publications produced by the following methods:  

                                          Adobe DPS, Apple’s iBooks Author, and EPUB 

  

 



Chapter 4 

Methodology 

  

Overview 

The methodology of this research study was a human factors experiment testing 

for a significant difference in the reading experience of subjects exposed to one of three 

digital publication outputs of the same content: EPUB rendered in iBooks, and digital 

applications produced in iBooks Author, and Adobe InDesign. A field experiment 

consisting of ninety individuals assessed these publications, thirty for each of the three 

output formats. . Each publication was evaluated by the subjects in terms of the following 

criteria:  

• The value added by the multimedia elements of the publication  

• Their pleasure with the overall experience  

• Their interaction with the multimedia elements  

• Their ability to recognize information and comprehend material from the 

publication  

Experimental Design 

This methodology included the following steps: 

1. Develop Article Content 

2. Transform Content 



3. Output Three Digital Publications 

4. Assess Performance 

5. Analyze Results 

The independent variables of this experiment were:  

• The platforms used to develop the publication (Adobe Software, Apple 

iBooks Author, and EPUB) 

• The age of the reader 

• Their education  

• Experience with tablets 

The dependent variables assessed were: 

• The value added by the multimedia elements (responses based on a 1-5 

Likert scale)  

• The reader’s interaction with those multimedia elements 

• The pleasure with the overall experience of the publication 

• The reader’s recognition of the content in the publication. (Refer to 

appendix for full questionnaire.) 

The impact that the various platforms utilization of hypermedia capabilities 

(various layouts, fonts, images, video, audio elements, and various added 

features) was assessed by measuring differences in the dependent variables by 



manner of a questionnaire that the subjects took after reading the publication. An 

initial assessment of the various platforms hypermedia capabilities is displayed in 

Table 1.  

Table 1 – Attributes of Publication Interactive Design Options 
 

Attribute Print EPUB iBooks Adobe 

Layout     
Font     
Hyperlinks     
Images 

    
Audio     
Video     
Added Features     

LEGEND: Full Control, Lots of Control, Some Control, Little Control 

 

 

Step 1. Develop Article Content               

The content used in the article was very important to the ultimate success of this 

experiment. Although the experiment did not look at the subject’s interest in the genre of 

the content, the goal was to use a topic for the article that would be universally likeable, 

not very well known, and would be able to lend itself to a great amount of multimedia 

interactivity. In order to gain a better idea about what topic the majority of people would 

be interested in, online survey of 50 people from the Rochester and RIT community was 

conducted that asked respondents to rank their top three choices in terms of publications 

they would be interested in reading an article out of. These results are displayed below in 

Table 2. 

 



 

Table 2 – Publications Rankings (50 Subjects) 
 

  Publication 1st Choice 2nd Choice 3rd Choice 

Time 6 15 6 

National Geographic 20 6 6 

Reader’s Digest 0 2 8 

Better Homes and Gardens 0 1 2 

Entertainment Weekly 5 5 4 

New York Times 13 8 12 

Wall Street Journal 0 5 4 

The American Legion 0 2 0 

People 5 2 8 

Newsweek 1 4 0 
 

National Geographic appeared to be the most interesting publication for the 

subjects of this initial survey out of the choices provided. Several topics covered by 

National Geographic were then considered and ultimately, it was decided to use the lynx, 

the genus of medium-sized wild cats, as the topic of the article. Aside from being a topic 

that would be of interest, several resources including images, audio, video, and 

interactive images would have to be used to enhance the publication. Collection of 

information online about the lynx began and continued until there was enough content to 

fill 5 – 10 pages of digital content. The text that ended up selecting to be the centerpiece 

of the content had a FRES score of 55, indicating it would be at a level that most people 

could read comfortably but still have information they likely did not know already. The 

final combination of images and text can be found in Appendix A. 

 

 



Step 2. Transform Content 

Once the article content had been prepared, conversion of the digital publications 

began. The researcher worked with one publishing tool at a time to allow them to be 

immersed with all the features of that tool. This, along with following the book and web 

design principles mentioned in the literature review ultimately allowed generation of the 

most appealing publication. 

Multimedia elements were added to each of these digital publications with the 

goal being to optimize its use while maintaining as much consistency as possible within 

each rendition of the article. Although the features available on each platform differed, 

the content itself stayed the same throughout each publication. An example of this is seen 

with the images. In the Adobe and iBooks Author version of the article, slideshows are 

used and contain three images each. In the EPUB version, slideshows were not used and 

instead images were just placed inline with the text.  

Another important difference found between the interactions in these three articles 

was in the use of two maps that showed the differences between the range of the Spanish 

lynx from 1980 – 2003. In the EPUB version, the two lynx-range maps were displayed 

in-line next to each other. In the iBooks Author version, a slideshow was used so the user 

could swipe the 1980 range-map reveal the 2003 range-map. The Adobe DPS version had 

the greatest interactive design, where the map had a scanner bar that as the user’s finger 

swiped across changed accordingly the map from 1980 – 2003.  Screen shots of the three 

complete publications can be found in Appendix B. 



Step 3. Output Three Digital Publications 

Once each publication’s design was finalized, the results were output to their 

respective devices. Each output required its own separate devices so that while the 

experiment is being performed, the user had access to only one of the three publications.  

During the output process, preliminary testing of the content was done for a 

variety of reasons. Assessing reader fatigue to ensure that the publications was not 

overbearing on my subjects in terms of their time and effort was important. As well, it 

was necessary to ensure that the design of the publication allowed, to the greatest extent 

possible, for the users to intuitively understand how to interact with the publication.  

After the preliminary testing had been completed, some confusion with the 

controls of the publication had been observed with the unfamiliar tablet users.  To help 

with this, a page to the beginning of the article was added in which the interactions that 

were found in the publication were explained and various sample media elements were 

provided so users had a “practice” before going live to the publication itself. 

Step 4. Conduct Experiment 

Each of the three publications was tested by a total of thirty different subjects, 

making the overall sample group for this experiment ninety individuals. These subjects 

came from a variety of backgrounds and were all fluent English speakers and readers.  



Subjects usually signed up for the experiment online through a Google Form 

online. This form asked subjects to provide a bit of background information including 

whether they owned a tablet device, education, age and their ranking of their tablet use 

abilities from 1 – 5. Subjects that did not sign up online were asked these questions 

before the experiment process began. Assessing subjects tablet abilities was important in 

ensuring that each publication had an equal representation of both experienced and non-

experienced tablet users. As well, education and age were important to keep track to 

ensure each group was an accurate representation of the whole population. The 

differences between these groups to navigate and interact with the media elements of the 

article would likely be important enough to take into consideration. 

Subjects were asked to come to a quiet and secluded location to participate in the 

study. Some of these included study rooms in the Wallace Center as well as the Gravure 

Research Lab in the School of Media Sciences. These locations were ideal for their 

isolation, comfort, and accessibility. Since this experiment was not an exact replica of 

their home reading conditions, my goal was to make the setting as inviting as possible to 

the users while also ensuring no distractions would be able to take place. 



 
 

Figure 9 – Sample Experiment Location 

Assessments were done individually with a maximum of three participants taking 

the experiment at a time. When multiple experiments were running, the tests were set up 

so as the subjects were not distracted by one another or felt rushed to finish.  

Upon arrival, subjects were first asked to sign a consent form in which they 

agreed to participate in the experiment. Once this had been completed, the researcher 

then provided subjects with the essential information on the experiment.  Once the 

subjects began the experiment, the researcher stepped out of the room and started the 

timer to keep track of how long they spent reading. Once they had completed the article, 

the researcher then stopped the timer, reentered the room, took the iPad away from them, 



and then explained to them the next step was a 15 question questionnaire that asked 

questions about the information that they had just interacted with. These materials can be 

found in Appendix B. 

The subjects were then provided with the questionnaire form, found in Appendix 

C, which they then completed and returned to me. Upon completion of the questionnaire, 

subjects had finished the experiment and were asked to provide their name and contact 

information to register them for the drawing of $100 gift card. Subjects were finally 

thanked for their participation and dismissed. 

Step 5. Analyze Results 

After all the data had been collected, inferential statistics was used to analyze the 

data. An Analysis of Variance test, or ANOVA test, was used to measure variation 

between the users of each publications time spent reading, image recognition score, 

overall score, and revised test score. Using an F-Test, the variance within all of the 

variables could be assessed to determine if there was a significant difference in the 

responses. By testing the null hypothesis, which is that each output will have the same 

score, a conclusion to whether a significant difference between the publications read by 

the subjects existed within each of the variables could be made. As well, a Chi-Square 

test was used to analyze the attitude-based questions by each publication group. Some of 

these results proved to be significant and revealed interesting differences in the 

experiences and comprehension of the readers of the three publications. 

  



 

Chapter 5 

Results 

                     The data collection was completed over the course of a three-week period from 

late March - April 2013.  The samples of each group were comparable in mean ages, tablet 

experiences (least experienced 1 – 5 most experienced), and education (no high school 1 – 6 

graduate degree) as seen in Table 3. This was indicated by an analysis of variance that 

showed no significant difference between the three groups and these controlled variables. 

Table 3 – Demographics of each Publication’s Sample 
 

  F Score / p-value Adobe DPS iBooks Author EPUB Mean 

Age 0.271 / 0.764 35.7 32.27 34.83 34.16 

Tablet Experience (1-5) 0.981 / 0.379 3.47 3.33 3.47 3.42 

Education (1-6) 0.881 / 0.127 4.53 4.17 4.57 4.42 

Multimedia Value Added and Pleasure with Overall Experience 

The mean “value added of the multimedia elements (based on a 1-5 scale Likert 

scale) was found to be marginally significant (F = 2.493, p = 0.089) with a 3.97 and 4.27 

average score for readers of the EPUB and DPS version of the publication respectively vs. 

4.47 for the iBooks Author version. The pleasure with the overall experience, however, 

showed no significant difference (F = 0.176, p = 0.839) as seen in Table 4.  

Table 4– Media Value Added and Overall Pleasure with Publication vs. Publication 
 

  F-Score / p-value Adobe DPS iBooks Author EPUB Mean 

Media Value Added 2.493 / 0.089 4.27 4.47 3.97 4.23 

Overall Pleasure 

with Publication 
0.167 / 0.839 4.06 3.93 4 4 



Video and Audio Question Recall  

As for the readers’ interaction with the media elements of the article, the analysis of 

variance indicated that no significant difference was observed in users’ choice to interact 

with the video and audio media elements of each publication for the video elements (F= 

0.109, p = 0.894) and for the audio elements (F = 1.481, p = 0.227). When asked a question 

about the media elements they interacted with, specifically the audio elements, a minor 

difference was found (F = 2.146, p= of 0.121) but not statistically significant.  The Adobe 

DPS users answered right more frequently than the others. Specifically, 17/30 and 18/30 

readers of the EPUB and iBooks Author version of the publication respectively selected the 

correct answer vs. 24/30 of the Adobe DPS readers. As well, the percentage of people who 

got the video and audio questions wrong (not including those that didn’t watch/listen at all) 

was far less for the Adobe DPS than the iBooks Author or EPUB version. These results have 

been displayed in Table 5. 

Table 5 – Video and Audio Variables vs. Publication 
 

               F Score / p-value Adobe DPS iBooks Author EPUB Mean 

# Saw Video 0.109 / 0.894 26 27 27 26.67 

Video Question Right 0.801 / 0.443 23 19 19 20.33 

Video Question Wrong - 3 8 8 6.34 

# Heard Audio 1.481 / 0.227 27 29 25 27 

Audio Question Right 2.146 / 0.121 24 18 17 19.67 

Audio Question Wrong - 3 9 8 7.33 

Layout and Information Application 

Two questions were aimed at measuring the impact that the layout of the publication 

had on the users’ ability to recall information, and the interaction in the publication had on 

the users’ ability to apply the information to new content. The analysis of variance indicated 



that no significant difference was observed for the questions on the weight of the lynx 

question (F = 0.580, p = 0.562) and applying the information to new material (F = 0.993, p = 

0.374). These results have been displayed in Table 6.  

Table 6 – Layout Recognition & Information Application vs. Publication 
 

               F Score / p-

value 
Adobe 

DPS 
iBooks 

Author 
EPUB Mean 

Layout Recognition Right 0.580 / 0.562 27 25 24 26.67 
Apply New Information Right 0.993 / 0.374 22 18 17 20.33 

Time Spent 

In terms of time spent reading each publication, the analysis of variance indicated no 

significant differences were observed (F = 2.158, p = 0.122). Even though it was not 

significant, it appears that readers of the EPUB publication tended to spend the most time on 

average than the Adobe DPS readers and iBooks Readers. These results are displayed in 

Figure 10. 

 
 

Figure 10 –Time Spent vs. Publication (F = 2.158, Sig. 0.122) 
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Image Recognition 

The analysis of variance indicated that the readers’ ability to recognize the images 

they had seen in the publication was not significant (F = 0.181, p = 0.835). However, when 

each image was analyzed individually, some marginally significant results were found. Image 

2 was correctly recognized the most by Adobe readers (F = 2.786, p = 0.067), while Image 3 

was correctly recognized the most by EPUB readers (F = 2.812, p = 0.066). These results 

have been displayed in Table 7.  

Table 7 –Recognition Score and Images vs. Publication (Sig. 0.122) 

Interactive Map 

One question assessed user’s ability to remember the range of the Spanish Lynx 

according to a map displayed in the publication. After seeing two maps that compared the 

lynx range in 1980 and 2003, users were asked to select the map that accurately reflected the 

lynx range in 2003 from four choices. This question monitored the impact that the type of 

publication, and ultimately the interactivity that was available for that map in the publication, 

had on their memory. A significant difference (F = 6.824, p= 0.002) was observed, which 

showed a strong tendency that greater interactivity increased the user’s comprehension of the 

information.  Specifically, 15/30 and 17/30 readers of the EPUB and iBooks Author version 

  F Score / p-value Adobe DPS iBooks Author EPUB Mean 

Recognition Score (/6) 0.181 / 0.835 3.63 3.6 3.43 3.56 

Image 1 Right 1.937 / 0.147 6 9 13 9.33 

Image 2 Right 2.786 / 0.067 27 25 20 24 
Image 3 Right 2.812 / 0.066 14 9 18 13.67 

Image 4 Right 0.000 / 1.00 20 20 20 20 

Image 5 Right 1.318 / 0.266 22 16 18 18.67 

Image 6 Right 0.661 / 0.510 20 23 19 20.67 



of the publication respectively selected the correct answer vs. 27/30 of the Adobe DPS 

readers. 

Overall and Revised Score 

Finally, users’ comprehension of the media elements of the article were tested by 

using the raw overall score as well as a revised scoring metric in which the total of the 6 

image recognition questions are divided by 2 (to make a more proportional representation of 

the questionnaire). An analysis of variance determined a marginally significant result for the 

overall score (F = 2.785, p = 0.067) as well as a significant difference (F = 4.253, p = 0.017) 

when using the revised scoring metric. Readers of the Adobe DPS version of the article had 

higher test scores for both the overall (8.73 vs. 8.01 mean) and revised (6.92 vs mean of 6.23) 

scores than those who read either the iBooks Author or EPUB versions. These results are 

displayed in Table 8. 

Table 8 –Overall Score & Revised Score vs. Publication 
 

               F Score /  

p-value 
Adobe DPS iBooks 

Author 
EPUB Mean 

Overall Score 

(/12) 
2.785 / 

 0.067 

8.73 
7.56 7.73 8.01 

Revised Score 

(/9) 
4.253 /  

0.017 

6.92 
6.12 5.93 6.23 

 

  



  

  

Chapter 6 

Summary and Conclusions  

Summary of Results 

The key results of this experiment determined that: 

• No significant differences among the publications were found for: 

o Overall pleasure with the publication 

o Saw the video & answered the recognition question correctly 

o Saw the audio & answered the audio recognition question correctly 

o Layout impact on information recognition 

o Interactivity impact on applying knowledge to new information 

o Time spent with the publication 

o Recognition of images 

• Marginally significant differences among the publications were found for: 

o Media value added 

o Image 2 & 3 of the image recognition questions 

• Significant differences among the publications were found for: 

o Interactive map question (recognition) 

o Overall & revised complete recognition score 



The overall pleasure with reading the publication was a variable the researcher felt 

would have shown a preference towards the more interactive publication. However, it 

revealed no significant differences among the three publications in the experiment. This 

result may have been impacted by a few possible factors. First, some of the readers in my 

experiment had never used a tablet device before. When these individuals were presented 

with any type of digital publication, they were often simply impressed by the device itself 

and were inclined to give the publication a perfect score not knowing that there was the 

possibility for more interactive publications out there. Second the reader’s interpretation of 

the question could have impacted the way they answered. Some readers wrote in comments 

how they loved the article because of their interest in Lynx specifically, not necessarily the 

publication design and interactivity itself. 

The multimedia value added proved to have marginally significant results among the 

publications, with the readers of the iBooks Author and DPS versions getting higher scores 

than those who read the EPUB version. This result was not too surprising, as the two versions 

of the publication that had greater amounts multimedia interactivity built in scored higher on 

the multimedia value added. It was a bit unexpected, however, that between the DPS and 

iBooks Author versions of the publication, the iBooks Author version had higher scores. This 

could be a result of the fact that because the iBooks Author environment restricts the amount 

of layout freedom you have, forcing the designer to use premade templates to include the 

interactive elements. Perhaps the DPS version of the article did a better job of integrating 

these media elements in and therefore instead of being a highlight was more of an “accent” to 

the publication. 



The user’s interaction with the publication was measured with several variables, some 

proving to be significantly different. The amount of time subjects of each group spent reading 

the publication did not show a significant difference. However, the results did reveal that the 

readers of the DPS and iBooks Author version spent less amount of time with the publication 

than readers of the EPUB version. While the difference was not large enough to be 

considered significant, this difference is still interesting to examine and could be due to many 

things. Perhaps the readers of the DPS and iBooks Author version were able to understand 

the publication with greater ease as a result of the multimedia elements and therefore spent 

less time reading. This would be supported by the fact that there was a marginally significant 

difference observed in the “value added” of the multimedia elements of the publication.  

Interaction with the video and audio elements of this publication revealed interesting 

results. While there was not a significant difference in the number of people who saw/heard 

the video/audio elements or the number who got the video recognition question right, a 

marginally significant difference in the number who got the audio recognition question right 

was observed, with the 24/30 Adobe DPS readers getting the question right and only 18/30 

and 17/30 of the iBooks Author of the EPUB readers respectively. Also noteworthy is the 

difference in the number that got the video recognition or audio recognition question wrong 

after interacting with the media elements. 8/30 readers got the video recognition question 

wrong for both the iBooks Author and EPUB sample groups, while only 3/30 got it wrong 

with the Adobe DPS version. As well, 9/30 readers of the iBooks Author and 8/30 of the 

EPUB sample groups got the audio recognition question wrong while only 3/30 got it wrong 

with the Adobe DPS version. These data shows that although readers of the more interactive 

version did not interact more than readers of the less interactive versions, they were more 

engaged with the media elements and did do better remembering and applying the 



information they saw. Perhaps it was the layout freedom of the Adobe DPS version (for 

example, greater freedom selecting the audio button image or the automatic video full screen) 

that enhanced the media elements attractiveness to the reader and increased their ability to get 

the question right. 

One recognition question was designed to determine if having “information boxes” 

integrated into the layout of the publication at the bottom corners of pages reinforced the 

readers’ ability to retain the information better than placing the text in line. Given that the 

DPS and iBooks Author publications had the corner information boxes integrated and not the 

EPUB, it seemed as though the EPUB readers may be more likely to get the recognition 

question wrong. This was not the case, with the results showing no significant differences 

between the publications. In fact, the EPUB readers ultimately got the recognition question 

right more frequently than the iBooks Author readers, further disproving that the corner 

information boxes would reinforce that information. 

Another recognition question examined the impact that the interaction in the 

publication had on subjects’ ability to apply the information they had learned to new 

information. The question showed a picture of a Lynx that was NOT displayed in the 

publication. The user then had to identify the species of the lynx based on the images they 

had seen and the descriptions they had read. This returned no significant results as well, with 

DPS readers getting the answer right only slightly more than those of EPUB or iBooks 

author. 

Subjects’ ability to correctly recognize from a series of images whether or not 

they had seen them in their publication proved to not have a significant difference. This 



was another surprising insignificant variable, as it was expected that readers of the more 

interactive versions of the publication would fare better at recognizing the images.  

Images 2 and 3 from the questionnaire (Appendix A) had marginally significant 

differences. Image 2, depicting a lynx kitten with its mother that was not in the 

publication, had the highest correct responses from the DPS readers, with 27 of them 

getting the question right. This is compared to 25 iBooks Author readers and only 20 

EPUB readers getting them right. This could be related to the fact that the more 

interactive publications contained slideshows of images that readers could physically 

engage with. This may have increased the reader’s ability to spot out the false image 

because of their higher level of engagement. 

This idea was debunked by the fact that 4 out the remaining 5 images, along with 

the overall recognition score, showed no significant difference. The only other marginally 

significant result was Image 3, an image that was in the publication that showed a couple 

of lynx kittens at play. For this image, the readers’ of the EPUB version were the ones 

who faired best with 20 of them getting the question right versus 14 for DPS and 9 for 

iBooks Author. Overall, it appears that readers’ ability to recognize images they saw in a 

digital publication is unchanged between those reading publications that display images 

in-line or in slideshows.  

Another interesting observation was that the number of people who could answer 

a recognition question about two maps presented to them in the publication. The maps 

were displayed differently in each publication and ultimately had a different level of 

interaction. The EPUB displayed the two maps side by side with the only interaction 



being the ability to view the image full screen. The iBooks Author version displayed the 

two maps in a slideshow, similarly to how all the images in the publication had been 

displayed. DPS had the most interactivity with subjects swiping across one map to reveal 

the second map below. In terms of how well each group did answering the recognition 

question, readers of the more interactive publication faired far better, with 27/30 of them 

getting the question right while only 17/30 and 15/30 of the iBooks and the EPUB 

respectively got it correct. This may have been because more DPS readers interacted with 

the map and were better able to remember the information they saw. This is critical in 

showing that appropriate use of interactive features can be utilized on tablet devices to 

engage users’ and increase their abilities of retaining that information. 

Finally, readers’ overall recognition scores showed significant differences 

between the three publications in this experiment, with the subjects exposed to the Adobe 

DPS version faring better on the revised score than either the iBooks Author or EPUB 

groups. This better result could be the result of several different factors. The layout 

freedom of the Adobe DPS platform could have affected the readers’ ability to 

comprehend, with the neater layout better displaying the information. However, this is 

likely not the most important factor because the iBooks Author scores were much lower 

than the DPS even though it also provided a high level of layout freedom. A more likely 

cause for the better scores by DPS readers could be that the greater interactivity of that 

publication increased their interest in the content they were reading, resulting in more 

careful, enthusiastic reading. If the higher level of interactivity in the DPS publication is 

what resulted in the better scores on the questionnaires, the implications could mean that 

for digital content intended for the most knowledge retention by the user, selecting a 



solution with a higher level of interactivity could be most suitable. This coupled with the 

results from the interactive map question discussed previously strengthen this notion of 

the value that the interactivity of a digital publication adds to readers’ recollection of the 

information afterword. 

Special Cases 

All of the subjects that took part in this experiment were unique, and therefore 

had different criteria for what would have made the publication “optimal” to them. This 

was apparent from the comments that were left at the end of the questionnaire.  Some 

subjects really enjoyed the images, while others preferred watching the video. There were 

those would have preferred just text, and some that noticed mostly the layout and design. 

These preferences in “taste” and different ways of viewing the same content show an 

interesting array of people’s personalities. However, there were some subjects who 

represented demographics of particular interest in regards to the unique needs in order to 

consume digital content. 

Hearing Impaired 

One of the participants was deaf. Right away it was clear that the audio elements 

of the publication could pose a potential problem. However, a solution was developed to 

this problem by rephrasing one of the questions to be more inclusive of his needs. The 

question originally was stated as “did you listen to all three audio elements”. This was 

changed to “did you interact with all three audio elements”. He clearly could not listen to 



the sounds, however he could potentially press the buttons and read the labels, 

constituting “interacting”. Ultimately, the audio comprehension question did not need to 

be changed because it could be answered by reading the labels next to each audio 

element. 

The video element proved to be the more a challenging problem, and ultimately 

resulted in his data being unusable. The video used in this publication had been pulled 

from YouTube. A work around was to use the automatic closed captioning automatically 

provided by YouTube provides. This ended up not being suitable, however, because the 

closed captioning ended up displaying text that was not even remotely close to the words 

spoken in the video. One example of this inaccurate translating was when the video 

stated: “A large mouflan can feed a family for several day” was translated to “allowed to 

move towards a reference”.  

This subjects experience participating in this experiment raised my awareness 

towards the special attention that needs to be paid to people with limitations. 

Customization of publications to meet the needs of these individual should be a focus 

going forward so people like this subject or others with similar special criteria can be 

included.  

Participants 75+ 

 I was fortunate to have the opportunity to go to a local retirement home and 

obtain a small four person sample group. All four people were women over the age of 75, 



with the oldest being 95. Three of the four participants had never used a tablet device 

before and the one who did claimed to almost exclusively use it for playing games. All 

four of the participants were able to read through the publication on their own, and faired 

relatively well on the questionnaire at the end.  It was interesting to observe the 

experience that these women had with the publication, as their experiences should be 

representative of the 75+ population as a whole. 

 The reader of the EPUB really liked that the text size was adjustable. Oppositely, 

readers of the DPS and iBooks Author publications thought the text was too small and 

wanted to be able to zoom in or increase the text size. This raises interesting design 

questions for creating digital publications. While making a visually pleasing portrayal of 

the information on the screen is still critical, for this demographic, it is also important to 

consider readability. This may change which platform a designer chooses to produce the 

content on depending on the demographic, with EPUBs allowing greater freedom for the 

reader to change the font size, or make the font sizes larger in DPS and iBooks Author. 

The images were, in general, were a hit amongst this group with lots of positive 

feedback on the value added by being able to see what was being discussed. As for the 

video and audio elements, two of the four were unable to use the audio buttons to access 

the sounds in the publication while one was unable to interact with the video. Perhaps 

more clear affordances, even at the cost of esthetic appeal, needs to be added for older 

target populations to ensure that the media elements are not being overlooked and used 

appropriately.  



Children 

 There were numerous requests from families with children of various ages 

interested in participating in the experiment. While this seemed like it could be 

interesting in including these young participants in the study, the demographic was set for 

people ages 18 or up. Going forward, it would be very interesting and rewarding to 

expand this research to include children, or exclusively look at children’s reception of 

interactive digital publications. With younger audiences often times being visual learners 

and more “experimental” in their approach to these types of interactions, the results 

would likely show an even greater trend than is seen in this study towards the interactive 

layout resulting in higher scores (and possibly more pleasing experiences). 

Limitations 

              A limitation of this research was the device chosen for the publication. This was 

limited due to financial and time limitations. The sizes and resolution of the tablets vary 

by device, so it was a limitation to represent by only one device. As well, other operating 

systems other than Apple iOS like Android are widely used in tablet devices on the 

market and were not considered in this study.  

              Viewing conditions were consistent throughout this research experiment, 

ensuring that each subject had a quiet, secluded environment to read the article and 

answer the questions. However it was not necessarily the most accurate representation of 

where and when the user would most likely want to do this type of reading.  Different 



distractions and perhaps more natural reading positions in a variety of locations could be 

important variables that are being overlooked by only using select locations. 

 The genre that was picked, while attempting to represent the most appealing type 

of publication to the greatest range of audience, is a limitation to this research. As 

discussed before, subjects’ responses to how pleasing the article was, intentionally or not, 

often times were influenced by the genre of the content. Had the genre been a more 

appealing topic to some of my subjects, the results could have been different. As well, the 

genre is a limitation in that it dictates what the content will be about and thus dictates 

what is relevant to include. Fortunately, the genre in this study (the lynx) served itself 

well to images, audio, video, and added interactive features. Other genres may not serve 

multi-media elements as well and therefore the results in this study may not be 

applicable. 

Future Research 

  Aside from looking at the reading experience of certain demographics like 

children, there are various other ways by which this research can be expanded upon. 

Looking at multiple different tablet devices would be an interesting way to continue this 

research study. Perhaps user comprehension and/or experience will be different 

depending on the device's size, resolution, or operating system. As new devices are 

continuously being released in the market, perhaps a new technology will expand the 

capabilities of digital publishing even further and introduce a new dimensions that can be 

tested to see the impact it has on comprehension and overall reading experience.  



 It would also be interesting to conduct this same test, but instead of having 

subjects take the questionnaire immediately after finishing reading, wait a day and then 

take the questionnaire. This would be interesting to see what the long-term retention of 

the information is and whether there would be any impact from the amount of 

interactivity in the publication. This style of testing, however, would most likely be 

difficult to complete because of the amount of time you must request from your subjects. 

 As well, it would be interesting to assess the impact that the genre/subject matter 

has on user interaction, information retention, overall pleasure, and media value added. 

This variable was controlled in this study by means of picking a topic that garnered 

universal interest and served itself well to inclusion of multimedia. However, with a 

different subject manner the results of this study most likely would not have been the 

same. A similar research study could be conducted that aims to measure various content 

output methods over a variety of genres and topics to determine trends in genre and 

interactive multimedia adoption.  

 Another interesting way to expand this research would be to use embedded 

analytics within the digital publications to observe the subjects’ behavior in the 

background, rather than using the questionnaire method from this study. Using embedded 

analytics would greatly reduce the potential disparity between the subjects’ responses to 

questions regarding their interactions with the publication and their actual interactions.  

As well, the ability to monitor user experience in the background without disturbing the 

subjects’ reading environment or having a “quiz” to prepare for as a distraction would 

more closely replicate their natural reading environment and provide more meaningful, 



accurate data. Adobe DPS provides embedded analytics as part of their digital publishing 

packages where content creators can view data regarding their user behavior, devices 

they are using, and miscellaneous other information. In the publishing industry, these 

analytics are extremely valuable as they provide publishers a more complete picture of 

who their user base is and provide them with the ability to tailor their content to their 

readers. A research study that monitors reader behavior via analytics embedded into the 

device would provide extremely valuable feedback on user behavior that would be, 

otherwise, impossible to get. 

 Finally, it would be fascinating to see the financial value added by including 

interactivity into a digital publication. In order to examine this, it would be interesting to 

see a publisher who produces digital publications already without interactivity and then 

recreate that content using a different platforms and see if the demand for the publication 

varies based on the interactivity. Along with this, it would be interesting to see a case 

study that examines one of these publishers who has gone from static to interactive 

content and see the impact that this has had on the workflow. Observing how new 

problems are being addressed by these publishers could indicate a model for others. For 

example, where does the inspiration for interactivity come from: the designer, the author, 

or the digital content producer? Observing a real life workflow to break down the keys to 

the decisions being made by digital publishers could provide a lot of needed guidelines 

for what constitutes a successful publishing workflow.  
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