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Abstract  

 

The electronic book (e-book) is the latest iteration of book technology and can be in a scroll-like 

reflowable format without pages. The loss of the page presents particular challenges for creating 

and using indexes, which have traditionally used page numbers as locators. However, e-books can 

include active indexes with locators hyperlinked more specifically to a paragraph, line or word.  

A review of the literature revealed that there has been little investigation of how e-book indexes 

are used, particularly active e-book indexes with different levels of locator specificity, and that 

research on book indexes generally has been system-oriented and not focused on user behaviour. 

Therefore, the aim of this study was to explore how readers make sense of active e-book indexes. 

The objective was to describe the phenomenon of how readers use an active e-book index and to 

provide suggestions for creating e-book indexes that align with user behaviour.  

In order to approach index use from the user’s perspective, a qualitative study using an 

interpretivist, constructivist framework based on Dervin’s Sense-Making Methodology was used to 

answer the main research question, which was “how do readers make sense of active e-book 

indexes?”. Finding out how people bridge the gap that they face when trying to find information, 

using what they know, learn, feel, and do along the way, is the essence of this approach. 

Data collection occurred in the Digital Library Usability Lab at Charles Sturt University using e-

books that were created for the study in EPUB format with active indexes containing locators at 

various levels of specificity. Participants were presented with various tasks designed to engage 

them in looking for information in the e-books, which they performed in front of eye tracking 

equipment that recorded their eye movements and screen actions. The recordings were played 

back to them as prompts to engage them in discussing their experiences with the researcher.  

Dervin’s gap-bridging model was used as a framework for examining the data collected. The 

adapted model that emerged shows the multiple small gaps that participants experienced when 

making sense of active e-book indexes. They used what they already knew and what they learned 

while working with the e-books during the study to construct bridges across these gaps (which 

included decisions about whether to use the index or another finding aid, how to use the index, 

and how to find what they wanted in the text). Their reflections on how or whether they crossed 
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the gaps informed the recommendations that they made for improving active e-book indexes. 

Significantly, the adapted model reinforces the finding that participants make sense of active e-

book indexes not in isolation but in the overall context of finding information in an e-book.  

This study indicates the importance of context when developing models of information seeking 

behaviour that can contribute to theory and enable transfer of knowledge to practice. Practical 

suggestions arising from this study reflect the changing and sometimes conflicting nature of 

readers’ mental models, which will continue to develop as readers shift between book formats 

with and without pages.  
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1 Chapter One: Introduction 

Book technology has been evolving through many forms for centuries. One of these 

forms was the scroll, or long roll with continuous script, that was gradually replaced by 

the codex from the 2nd century CE. The introduction of the page in the codex enabled 

readers to “jump to any point in a text, instantly, nonlinearly” (Grossman, 2011, p. 

590). With the page came the first book indexes. As Duncan (2021, p. 7) explains, 

“… the index is an invention of the codex era, and not the age of the scroll. It is 
a truly random-access technology, and as such it relies on a form of the book 
that can be opened with as much ease in the middle, or at the end, as at the 
beginning. The codex is the medium in which the index first makes sense.” 

After the introduction of the printing press and consistent use of page numbers, 

indexes became a well-established feature of a printed book (p-book) that is still in 

regular use today.After nearly 800 years of history, the index is facing a transformation 

as the book itself changes. 

The electronic book (e-book) is the latest iteration of book technology. While many e-

books use a format that replicates pages, there are others that are in a reflowable 

format that more closely resembles the scroll. How to create an index in an e-book 

without pages has become a challenge for indexers, and how to make sense of these 

new types of indexes may be a challenge for e-book users as well.  

1.1 Active e-book indexes 

Active e-book indexes, or indexes with locators hyperlinked to the text, are one of the 

latest innovations in book technology. Locators are fundamental components of 

indexes. In p-book indexes, they are usually page numbers. In e-books, locators do not 

have to be page numbers, they could also be other text or symbols. Locators can be 

hyperlinked to a paragraph, line or word as well as to the page. The level at which the 

locator and text are linked is referred to here as locator specificity.  

Professional book indexers, such as myself, have been exploring new ways of creating 

and presenting these active e-book indexes. My previous work has influenced the 

questions that I ask in this study and the design of my research. A list of my related 

publications can be found in the front matter, and I cite my work throughout this 
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thesis to demonstrate those links. I first considered whether the reign of the page 

would be coming to an end and what it would mean for book indexes ten years ago 

(Coe, 2012). Since then, I have considered how readers navigate in e-books by 

browsing, searching, and using indexes (Browne & Coe, 2012), explained how e-book 

indexes can be created (Browne & Coe, 2014), reviewed the literature on index use 

(Coe, 2014), and conducted an exploratory study of p-book index use (Coe, 2015). It 

led me to the conclusion that we need to know more not only about how people are 

currently using book indexes but about how they would like to use them. I saw a gap in 

knowledge not only about book index use but also about how people find information 

in books generally. This will be particularly important in e-books, as indexes are now 

joined by a new and popular finding aid, the full-text search function.  

It is important to note that the term index in this thesis refers to an analytic index 

created by a human indexer and not a derived index that has been automatically 

generated by a computer. An analytic index is also called an assigned index, which 

Catenazzi (1993, p. 80) describes as an index created by an expert who identifies the set of 

index terms appropriate for a book. Conversely, a derived index is similar to a full-text 

search function . In most e-book reading software, full-text search functions require 

the user to type text into a search box. The search engine then finds every occurrence 

of that string of characters in the text and displays it to the user in some way, either in 

a search results page or as they move between each “hit” in the text. This can be 

helpful for users who have a “single objective answer to a simple query”, e.g., users 

who already know what they are searching for in the book or are familiar enough with 

the terminology used by the author to successfully search for those terms or concepts 

(Barnum et al., 2004, p. 185). In comparison, an analytic index can be more helpful for 

complex queries or for users unfamiliar with the context of the book or the 

terminology used by the author. The purpose of an index is “to support readers in 

finding information, to save time and effort, and to prevent frustration”; in order to do 

this, professional indexers follow a process of “conceptualisation, content analysis or 

subject analysis” (Fourie, 2008, p. 112). An excellent example of the difference 

between the two types of indexes can be found in Dennis Duncan’s (2021) history of 

the index. At the end of his book, Duncan provides a partial sample of a derived index 

(or concordance) compiled automatically using commercial index software. The sample 
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contains several thousand entries alphabetically arranged from the entry AA to 

amusement, at which point he ends the experiment by explaining that “the software 

supplies an overabundance which a human editor can prune back to an appropriate 

level of detail” (Duncan, 2021, p. 303). This index is followed by a carefully crafted 

analytic index prepared by a professional indexer, which is printed in full and provides 

the “real index”.  

The advent of the e-book has introduced debate over the definition of a book. There is 

a move away from defining a book by its physical form and considering its purpose and 

use instead (Armstrong, 2008; Johnson, 2019). As Cope and Phillips (2006, p. 7) 

explain, “A book is no longer a physical thing. A book is what a book does.” Kovač et al. 

(2019) suggest that we take this one step further and reconsider whether scrolls or 

their predecessors, clay tablets, should be defined as books. They suggest that all of 

these forms of written information were the ancestors of newspapers, letters, and 

other forms of media. Because of this debate, it is important to define exactly what is 

meant when using the word book. Therefore, a definition of book and other important 

terms used in this thesis are explained in detail below. 

1.2 Key terms and concepts 

Book 

For the purposes of this thesis, a book is a written text that can be distinguished from 

other written material by its length and structure  (Reitz, 2014). It is defined 

functionally as “a device for reading” (Carr, 2010, p. 99). Books may be published in 

print or electronic formats. A book typically contains a detailed explanation of a 

particular subject and is published at a specific point in time in one volume, as opposed 

to journals and magazines, which may contain articles on a variety of topics and are 

published sequentially in multiple volumes. Books may contain fictional content, which 

is created from the imagination; however, indexes are more commonly found in 

nonfiction books that contain factual text.  
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P-book 

A book printed on paper is also known as a codex, the Latin word for “a plurality of 

tablets or for multi-leaved tablets” (Katz, 1995, p. 69). In this thesis, this type of book 

will be called a p-book to distinguish it from an e-book. 

E-book 

A book in electronic format, or e-book, is “a digital object with textual and/or other 

content, which arises as a result of integrating the familiar concept of a book with 

features that can be provided in an electronic environment” (Vassiliou & Rowley, 2008, 

p. 363). The term e-book, rather than ebook, is used in this thesis, except where cited 

in a reference or title, in which case the original format is used. Barker (1993, p. 131) 

states that e-books are “information delivery systems that are capable of providing 

their users with access to pages of reactive electronic information with which they can 

interact.” Thus, an e-book is based on a p-book concept and shares the same basic 

function; however, e-books differ in how they deliver content. E-books can be a type of 

hypermedia in which “users select the items of information that they require to see by 

pointing (either directly or indirectly) to various types of reactive object (such as words 

or picture elements) that are displayed on a computer screen” (Barker, 1993, p. 43). 

For example, readers of e-books may see text on the screen that is formatted to 

indicate that it contains a hyperlink to another part of the book (typically using colour 

or underlining). When a reader clicks on this “reactive” text, they instantly move to 

another location in the book. 

Index 

An index is “an alphabetically or otherwise ordered arrangement of entries, different 

than the order of the material in the indexed document, and designed to enable its 

users to locate information in it” (Wellisch, 1991, p. xxiii). Catenazzi (1993, p. 80) notes 

the difference between an assigned index, “where an expert creates the index by 

identifying the set of index terms appropriate for a book” and a derived index, which is 

“automatically generated from terms in the text.” (A derived index might be generated 

by a full-text search function. See the definition of that term below.) An assigned index 

in a book is also called an analytic index and is typically found at the back of a book 
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(Hider, 2012, p. 66). The analytic (assigned) index is the topic of this study and should 

be distinguished from the full-text search function often available in e-books. 

Throughout this proposal, the term index refers to an analytic index in a book. An 

example of an analytic index can be found in Figure 1-1. 

 

 

Figure 1-1. Example of an analytic index 

 [Index sample from Social Psychology (7e) by Graham M Vaughan & Michael A Hogg, 2013, Pearson Australia.] 

 

Active index  

In e-books, locators may be hyperlinked to the text to create active indexes, which 

allow the user to move from a locator directly to a point in the text. Active indexes in 

e-books are one of the features that integrate the familiar concept of an index from p-

books with the hypertext capabilities of the electronic environment. An example of an 

active index from an e-book can be found in Figure 1-2. 
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Figure 1-2. Example of an active index in an e-book 

[Sample index created by Mary Coe for the e-book Charles Sturt – His Life and Journeys of Exploration by J.H.L. 
Cumpston (published 1951). See section 3.3.5.1 Prototype active e-book indexes for further details.] 

 

Locators 

Locators are an indicator of the part of a document that an index heading or 

subheading refers to (Browne & Jermey, 2007, p. 99). In p-book indexes, locators are 

usually page numbers; however, paragraph or section numbers may also be used in 

some types of texts (Browne, 2012). Other terms have been used for this concept, 

including reference locator, but  locator is “the generally accepted term for the 

element of an index entry that helps the user find the place in a document where the 

desired information is” (Weinberg, 2007, p. 243). 

In active e-book indexes, locators may not necessarily be page numbers. Locators that 

represent links to the text at the paragraph, line, or word level may be other types of 

text, such as letters or symbols, as illustrated in Figure 1-3. They might also be a 

combination of text types. In this proposal, these possible variations will simply be 

termed locators.  
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Figure 1-3. Examples of locators 

 

Locator specificity 

Locator specificity in e-book indexes refers to the level at which the locator and target 

text are linked. In most p-book indexes, the locator is linked to the page level. In e-

books, the locator may also be hyperlinked to more specific levels, such as the 

paragraph or line.  

The levels of locator specificity used in this study and how they will be referred to in 

this thesis are the following: 
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Page-level locators 

Page level refers to locators that are linked to the top of a page. For example, the 

index to this thesis (see Appendix B: Subject Index) is linked to the page level and 

contains entries such as this:   

derived index,  4 

If the reader were using a printed version of this thesis, they would manually turn the 

pages to find the indicated page. If using an electronic version of this thesis with static 

pages, such as PDF format, the reader could either manually move to the target page 

or if a hyperlink was provided at the number 4, they could click on the link and move 

instantly to the target page. 

Paragraph-level locators 

Paragraph level refers to locators that are linked to the beginning of a paragraph. If 

this thesis were formatted as an e-book and the index was linked at the paragraph 

level, the user might see an index entry like the following (note that the number “4” is 

arbitrary and based on the page number as it would appear in a printed version of this 

thesis): 

derived index, 4 

After clicking on the hyperlinked locator, the user would be led to the beginning of a 

paragraph in the text. This is the text that would display at the top of the screen: 

An index is “an alphabetically or otherwise ordered arrangement of entries, 
different than the order of the material in the indexed document, and designed 
to enable its users to locate information in it” (Wellisch, 1991, p. xxiii). 
Catenazzi (1993, p. 80) notes the difference between an assigned index, “where 
an expert creates the index by identifying the set of index terms appropriate for 
a book” and a derived index, which is “automatically generated from terms in 
the text.” (A derived index might be generated by a full-text search function. 
See the definition of that term below.) An assigned index in a book is also called 
an analytic index and is typically found at the back of a book (Hider, 2012, p. 
66). The analytic (assigned) index is the topic of this study and should be 
distinguished from the full-text search function often available in e-books. 
Throughout this proposal, the term index refers to an analytic index to a book. 
An example of an analytic index can be found in Figure 1-1. 
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Line-level locators 

Line level refers to locators that are linked to the beginning of a line in the text. If this 

thesis were formatted as an e-book and the index was linked at the line level, the user 

might see an index entry like the following (note that the number “4” is arbitrary and 

based on the page number as it would appear in a printed version of this thesis): 

derived index, 4 

After clicking on the hyperlinked locator, the reader would be led to the beginning of 

the line. This is the text that would display at the top of the screen: 

Identifying the set of index terms appropriate for a book” and a derived index, which is 
“automatically generated from terms in the text.”  (A derived index might be generated 
by a full-text search function. See the definition of that term below.) An assigned index 
in a book is also called an analytic index and is typically found at the back of a book 
(Hider, 2012, p. 66). The analytic (assigned) index is the topic of this study and should 
be distinguished from the full-text search function often available in e-books. 
Throughout this proposal, the term index refers to an analytic index to a book. An 
example of an analytic index can be found in Figure 1-1. 
 

Table of contents 

A table of contents is “a summary or abbreviated account of the contents of a book, in 

the order of their appearance within the book” (Howley, 2019, p. 67). It is 

differentiated from an index, which “lists contents ordered by some other principle”, 

usually alphabetical order (Howley, 2019, p. 67). In an e-book, the table of contents 

may not contain page numbers but may have chapter headings that are hyperlinked to 

the beginning of each chapter in the text, as illustrated in Figure 1-4. 
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Figure 1-4. Example of table of contents in an e-book 

[Sample table of contents from the e-book Cocoa and Chocolate: Their History from Plantation to Consumer by 
Arthur W. Knapp (published 1920). See section 3.3.5.1 Prototype active e-book indexes for further details.] 

 

Full-text search function 

Full-text search involves examination of a document, such as a book, by a search 

engine. It does this by scanning the document (which is also called “indexing”) in order 

to find every occurrence of the string of characters entered by the user in a dialogue 

box. The resulting list of terms is usually presented without regard to its value or 

significance to the user (Barnum et al., 2004). These results might be called a derived 

index or a concordance, and should be differentiated from an analytic index (see the 

definition of the term index above). An example of a full-text search function in an e-

book is provided in Figure 1-5 below. Note that cocoa, the term entered in the search 

box, is highlighted in the text by the search engine. 
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Figure 1-5. Full-text search function example from an e-book 

[Sample full-text search function from the e-book Cocoa and Chocolate: Their History from Plantation to Consumer 
by Arthur W. Knapp (published 1920) using FBReader. See sections 3.3.5.1 Prototype active e-book indexes and 
3.3.5.2 E-book reader application for further details.] 

 

1.3 Aims and objectives of this study 

The main aim of this study was to investigate how readers make sense of active e-book 

indexes. Additional aims were to determine how readers make sense of locators and 

locator specificity, to explore the effect of other information seeking experiences on 

readers’ use of active e-book indexes, and to identify any information behaviour that could 

inform future design of active e-book indexes. 

Based on these aims, the objectives of this study were as follows, to:  
 

• Describe how readers make sense of locators in active e-book indexes, including 
the levels at which they are linked in the text (locator specificity);  

• Explore the effect of readers’ other information seeking experiences on their use 
of active e-book indexes;  

• Identify information behaviour of e-book index users that could inform design of 
active e-book indexes in the future.  

1.4 Sense-making framework  

The few studies of book index use that have been conducted have focused mainly on 

whether people can use the system that has been created rather than on how to adapt 

the system to meet users’ behaviour or needs. While there is a large volume of 

literature on e-books, researchers have not only ignored indexes but also not 

considered in any depth how readers will use other finding aids, such as tables of 
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contents or full-text search functions. This is unfortunate because what we will need to 

know as the e-book develops further and moves away from the familiar p-book 

metaphor and format is how people want to use books, not just how they use the 

formats that currently exist.  

In order to understand the experience of using an active index to find information in an 

e-book, I designed a qualitative study using an interpretivist, constructivist framework 

influenced by Brenda Dervin’s Sense-Making Methodology. In this thesis, “Sense-

Making” is capitalised when referring to Dervin’s methodology to distinguish it from 

the process of “sense-making” in lowercase. Dervin (1992, p. 61) describes her 

approach as a “theoretic net, a set of assumptions and propositions, and a set of 

methods which have been developed to study the making of sense that people do in 

their everyday experiences.” Sense-making is defined as “behavior, both internal (i.e. 

cognitive) and external (i.e. procedural) which allows the individual to construct and 

design his/her movement through time-space” (Dervin, 1983, p. 3). Dervin furthers 

explains that sense-making behaviour is “communicating behaviour” and that 

“information seeking and use is central to sense-making”. The central assumption in 

this approach is the concept of a gap that is faced when trying to find information. 

How people bridge this gap, using what they know, learn, feel, and do along the way, is 

the essence of Sense-Making. As Dervin (1992, p. 61) explains, her Sense-Making 

Methodology can be used to study “the needs, images, and satisfactions of users and 

potential users of information/communications systems – in short, what users want 

from systems, what they get, and what they think about them.” Incorporating 

elements of Dervin’s Sense-Making into my research framework thus maintained a 

focus on index users that matched the aims and objectives of this study.  

1.5 Research questions  

A sense-making framework also influenced the research questions that were posed. 

There is one main research question for this study and three sub-questions as follows: 

How do readers make sense of active e-book indexes?  

1) How do readers make sense of locators in active e-book indexes, including 

where they take them to in the text (locator specificity)?   
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2) How do other information seeking experiences affect how readers make 

sense of active e-book indexes?  

3) How would readers like to use active e-book indexes? 

Sub-question one is specifically focused on the finer details of using active indexes 

using hyperlinked locators. As noted earlier, locators are fundamental components of 

indexes that are usually page numbers in p-books.In e-books, locators can be linked at 

other levels in the text (locator specificity), such as to the paragraph or line. There are 

hidden depths to the answer to the first sub-question and connections to the other 

sub-questions that became apparent during the course of this study. Therefore, it is 

important to consider the sub-questions in combination in order to provide a 

comprehensive answer to the main research question. Answers to these questions also 

shed light on information seeking behaviour in books generally. 

1.6 Thesis overview  

This thesis has been written with a traditional structure. A synopsis of each chapter is 

provided below. 

Chapter 1. Introduction 

Chapter One begins with a snapshot of why this research is important. It then defines 

the basic terms and concepts involved, lists the aims and objectives of this study, 

introduces the framework supporting the research design, and presents the research 

questions asked.  

Chapter 2. Literature review 

The literature review that follows has been drawn from various disciplines and topic 

areas. The first section gives an overview of the history of book indexes and previous 

research on their use. This is followed by a section on e-books and related research, 

including literature relating to active e-book indexes. Finally, information seeking 

behaviour is discussed, including relevant theories and related experiences, and in 

particular, the finer details of Dervin’s Sense-Making approach.  
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Chapter 3. Research design 

In this chapter, the design of this study is described, starting with a section on the 

overall framework and my position as the researcher. This is followed by details of the 

setting, participants, ethical considerations, and methods of data gathering and 

analysis. The pilot study, limitations, trustworthiness, and research data management 

methods are also explained.  

Chapter 4. Findings  

Findings are then presented in the fourth chapter. An explanation of the unit of 

analysis is followed by the introduction of my modification of Dervin’s gap-bridging 

model for active e-book use. This model is then used to guide the presentation of 

findings. A summary of findings in relation to the research questions concludes the 

chapter. 

Chapter 5. Discussion 

The discussion chapter is structured around the research questions posed, with 

sections on how readers make sense of locators, other influences on use of active e-

book indexes, and how readers would like to use active indexes. Theoretical 

implications of these findings and the implications for practice and further research are 

then considered. 

Chapter 6. Conclusion 

The final chapter begins with a summary of this thesis. How the aims and objectives of 

this study have been achieved will then be addressed and the contributions and 

limitations of the study explained. A personal reflection on the research project is also 

included. 

Appendices 

Following the list of references, several appendices are included. The content of these 

appendices is not necessary to understand the main argument in the thesis; rather, it 

provides additional detail. The first appendix provides a sample of coding. The second 

appendix contains a list of the descriptive codes used. The last appendix is an index to 
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this thesis, which is used to illustrate some of the key terms and concepts and provides 

a tool for finding information in the document. 
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2 Chapter Two: Literature Review 

2.1 Introduction  

This chapter begins with a history of book indexes and an overview of research on use 

of p-book indexes. This is followed by an introduction to e-books, a review of research 

on e-book indexes, and a closer look at active e-book indexes. Theories of information 

seeking that may relate to use of active e-book indexes are described and the Sense-

Making methodology underpinning this study introduced. Finally, the chapter 

concludes with a summary of the literature and the rationale for using a Sense-Making 

approach in this study. 

The challenge of the literature review conducted for this study was to sift through the 

large volume of literature on e-books to find research on the creation and use of active 

e-book indexes (i.e., indexes with locators hyperlinked into the text). Bibliometric 

analyses by Gupta and Dhawan (2019) and Kolle et al. (2018) revealed over 4,000 

documents on the topic of e-books, including over 2,000 research articles. Much of this 

research has been on academic use of e-books and has focused on attitudes toward e-

books, the effect of e-books on reading habits, and how e-books are used in teaching 

and research (Kolle et al., 2018; Kumbhar, 2012; LaMagna et al., 2015; Slater, 2010; 

Staiger, 2012). Blummer and Kenton (2018) found that a variety of research 

approaches were used to investigate e-books in academic libraries, including 

quantitative, qualitative and mixed methods.  

While conducting this review, journal and library databases containing literature in 

various disciplines, including information studies, computer science, information 

technology and social sciences, were searched. As the terminology used for the 

concepts of e-books and indexes is diverse, a range of keywords was used, depending 

upon the specific functionality of the database search engine in use. The search was 

limited to literature in the English language and included the following terms: e-book, 

ebook, electronic book, index, book index, locator, and index locator. Database search 

was augmented with citation chaining, which involved examination of reference lists in 

materials collected to move backward through the literature and forward searching to 

determine where a significant article was then cited by others (Cooper, 1998). A 
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hypothetic-deductive approach of not only examining the literature for gaps in 

published knowledge but also challenging existing assumptions and findings was used 

(Cecez-Kecmanovic & Kennan, 2013) to not only look for previous research on active e-

book indexes but extend the review to relevant literature on p-book indexes, other 

finding aids in books, and information seeking generally. 

2.2 Book indexes 

2.2.1 History of book indexes 

The development of book indexes is directly linked to the evolution of the book and in 

particular to the invention of the page, therefore in this section the focus is on the 

codex and the introduction of pagination. One of the earliest forms of the book was 

the scroll, which could be as long as ten metres and contained continuous script, 

without page breaks, page numbers or indexes (Lyons, 2010, p. 21). Scrolls were 

gradually replaced by the first paginated books from as early as the 2nd century CE. A 

book with pages is more formally known as a codex (the Latin word for “a plurality of 

tablets or for multi-leaved tablets”) (Katz, 1995, p. 71; Lyons, 2010, p. 21).  

The introduction of the codex launched a new reading experience, as Flanders (2020, 

p. 28) explains: 

Scrolls were well suited to continuous reading, but they actively impede the 
practice of looking things up. To read a scroll, readers rolled it open to the 
unread portion, rolling up the finished sections behind as they went along. By 
the first century CE, therefore, they were gradually being replaced by codices, 
which were initially wooden tablets bound together with leather ties, then 
parchment sheets tied together. This new format gave readers of antiquity the 
flexibility that we expect from books today: codices are designed to be opened 
at any point, and readers can move backwards and forwards with ease. No 
longer locked into the rolling and unrolling of scrolls, they could now begin in 
the middle, or break off and check something earlier in the codex, or towards 
the end. 

This ability to move in a nonlinear way inspired the creation of locators, such as page 

numbers, that readers could use to navigate within the text. Duncan (2019, p. 265) 

explains that “the chief mechanism of the index is arbitrariness”; in other words, “the 

ordering of an index is reader-oriented, rather than text-oriented” because it severs 

the relationship with the structure of the work. Locators are thus “double arbitrary” 
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since they have no intrinsic relationship with the work, only to its medium (Duncan, 

2019, p. 265).  

By the early 16th century, page numbers were commonly used in p-books, a 

development which also facilitated the creation of book indexes (Shaw, 2009, p. 222). 

However, locators in indexes were not always simple page numbers. As early as the 

13th century, subject indexes sorted alphabetically and containing folio numbers as 

locators were being produced in Europe (Diepeveen, 2006). These indexes may have 

been created along with the advent of private or silent reading, which triggered the 

need for order in the way that text was presented. For example, the Bible was divided 

into chapters and smaller units, such as verses (Witty, 1973). Signs were added to mark 

the start of paragraphs, which made it easier to locate information, and hence to 

compile indexes. By the late 12th century, scribes in England were using the symbols 

that we now refer to as “Arabic numerals” to label chapter headings, column numbers 

and page numbers, “encouraged by the need to identify and locate precise text 

citations” (Flanders, 2020, p. 72).  

A variety of locator systems remained in use for some time. For example, Wellisch 

(1986) reported that the oldest printed indexes, which were found in two editions of St 

Augustine’s De arte praedicandi published circa 1460, contained locators that referred 

to paragraphs indicated by letters; and Knight (1968) examined two examples of 16th 

century book indexes containing locators that combined page numbers with line 

numbers and section numbers. In 1450, very few manuscripts used any system to 

indicate pagination, and it was not until the end of the 15th century that what may 

have been the first book to include Arabic numerals on every page was produced 

(Flanders, 2020, p. 126). The book was a reference work to the epigrams of Roman 

poet Martial, Cornu Copiae, Horn of Plenty, by the Italian humanist Niccolò Perotti. The 

explanation in the index states “each word that is sought can be found easily, since 

each half page [that is, each recto and verso] throughout the entire book is numbered 

with arithmetical numbers [meaning Arabic, not roman, numerals]”.  Flanders notes 

that this “novelty” included an explanation at the head of the index about how this 

numbering could be used. Even a century later, when most printed books included 

page numbers as a matter of course, printers still assumed that readers would be 

unfamiliar with the concept of pagination and included explanatory notes . For 
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example, Barnabe Googe’s English translation of the Latin epic, Zodiacus vitae (The 

Zodyake of Life) in 1576 included a note explaining that each entry “referreth the 

Reader to the number of the page”. Simple page numbers eventually became the most 

common type of locator in book indexes (Duncan, 2019).  

The consistent use of page numbers in books paved the way for indexes. Book indexes 

were not common before the introduction of printing (Wellisch, 1991).With the 

introduction of printing in Europe came the ability to create identical copies of the 

same book with the same pagination, which also enabled the creation of consistent 

indexes (Cleveland, 2013; Wellisch, 1991). By the late 16th century, nearly 10% of 

books in Europe contained indexes, and by the end of the 17th century, the back-of-

book index was well established (Cornog, 1983; Diepeveen, 2006). Indexes are now a 

common feature in English language books. In the late 20th century, 50% of American 

nonfiction books contained an index and over 80% of American academic books were 

indexed (Diepeveen, 2006). Books in languages other than English may not include 

indexes to the same extent; for example, it was estimated in 2000 that under 25 

percent of books in the modern European languages (French, Italian, German, Spanish 

and Dutch) were indexed (Diepeveen, 2006). It is difficult to find exact statistics on the 

inclusion of indexes, however, as it is considered to be simply an integral part of a 

book. Duncan (2021, p. 1) notes that “the humble back-of-book index is one of those 

inventions that are so successful, so integrated into our daily practices, that they can 

often become invisible.”  

Book indexes also have their origin in tables of contents and are closely related to that 

finding aid. In fact, the first indexes were often called tables, inventories, registers, and 

summaries (Cornog, 1983; Knight, 1968). Indexes have not always been placed at the 

back of books. For example, in William Caxton’s edition of the Legenda aurea 

sanctorum (1483) the index was placed immediately after the table of contents 

(Duncan, 2019, p. 271). Indexes only shifted to the end of the book after the late 16th 

century. The index and the table of contents then became “paratextual bookends” that 

work in complementary ways (Bradburn, 2021, p. 135). Adler and Van Doren (1972, p. 

33), in their classic work How to Read a Book, suggest reading the table of contents “as 

you would a road map before taking a trip” to get a general sense of the book’s 

content. Duncan (2019, p. 265) echoes this when he explains that a table of contents is 
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more than a summary, it also “provides an overview of a work’s structure: it follows 

the ordering of the text, revealing its architecture”. Adler and Van Doren (1972, p. 34) 

also suggest checking the index when inspecting a book to “make a quick estimate of 

the range of topics covered” and to become familiar with the terminology used by the 

author. While Adler and Van Doren suggest that the reader check the index of their 

own book in this way, it is only a concordance of personal names and titles of works 

that appear in the book and not an analytic index with subject headings. While their 

advice may be good, they have not provided a good example of how to follow it.Unlike 

the table of contents, an index does not reveal the structure of a book but is a kind of 

“random-access technology” that reflects “the movement of a mind in zigzags” rather 

than in a straight line (Bradburn, 2021, p. 132). As Rowberry (2015, p. 50) explains, an 

index’s list of locators forms “a hypertext network” that offers a reader the 

opportunity to follow their own pathway through the text rather than follow the route 

prescribed by the author.  

As increasing numbers of books were published with indexes, indexing developed as a 

professional occupation. Professional indexers were working in Great Britain by the 

18th century, and by the 19th century, the quantity and quality of indexes had greatly 

improved (Knight, 1968). The Society of Indexers, founded in the UK in 1957, raised the 

status of indexes and indexers by producing standards and providing training (Knight, 

1968). Professional indexing societies were subsequently formed in Australia, Canada, 

China, Germany, Japan, the Netherlands, New Zealand, South Africa, and the United 

States.  

Book indexes were traditionally compiled manually using cards or slips of paper, which 

were interfiled alphabetically, then copied as a manuscript and typeset (Cornog, 1983). 

Computer-aided book indexing began to appear in the 1980s with the introduction of 

dedicated indexing software (Anderson, 2000). This software was a significant step 

forward for professional indexers, as it takes care of activities often viewed as chores, 

such as alphabetisation of index entries, and enables indexers to focus on the 

intellectual work of writing an index (Ross, 2000).  



 

21 | P a g e  
 

2.2.2 Research on use of p-book indexes  

While indexes have been available in p-books for centuries, little is known about how 

they are used. Standards and guidelines for writing indexes have been developed but 

without an extensive evidence base to support them (Coe, 2014). Milstead (1994) 

suggests that fundamental questions about index use need to be answered, 

particularly about the cognitive state of users and the amount of effort they are willing 

to put into using an index. However, this is easier said than done as it is not easy to 

study reading behaviour and methods for researching user reactions to p-book indexes 

have not been well developed (Bakewell, 1993; Marshall, 2010). Most of the research 

that has been conducted was focused on indexes as a system to be evaluated rather 

than on the behaviour or expectations of index users (Coe, 2014). 

Many of the studies have been applied research conducted by indexers and publishers 

with a focus on practical issues. For example, a professional indexer was inspired to 

conduct a usability study after hearing people describe indexes as “confusing” (Olason, 

2000, p. 91). She generated a rule-set for indexing from her findings that may be of 

interest to other indexers but offers little to our understanding of information 

behaviour. Ryan and Henselmeier (2000) published a report of index usability testing 

conducted at Macmillan Computer Publishing that was focused on methods of testing 

index use and involved professional indexers as observers. They provided a brief 

summary of the test experience and focused on participants’ approaches to specific 

parts of indexes, such as cross-references and first-level headings. However, they 

noted more generally that  

People took very different approaches to finding information. Some liked to 
find a general area of the book and narrow down by skimming pages. Others 
did not want to have to read pages at all and wanted the index to take them 
directly to the information. (Ryan & Henselmeier, 2000, p. 201) 

They recommended providing different index formats for the same book during future 

testing in order to inform creation of indexes that might better match user behaviour.  

More formal research has also been mainly system-oriented. These studies have 

focused on participants’ ability to use an index to find information and have rarely 

delved deeper into the users’ experience or what they want from the system. For 

example, surveys of user preferences mainly led to suggestions about how indexes 
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should be formatted (Babu, 1992; Diodato, 1994b). Others reported on the 

characteristics of indexes and evaluated indexes against existing standards and 

guidelines (Bishop et al., 1991a, 1991b; Gratch et al., 1978; Wittmann, 1990). Van der 

Meij (2002) presented university students with indexes in various styles and tested 

their search speed, error rate, and accuracy while using them. Participants in this study 

were given a time limit and their performance was judged according to an accuracy 

score determined by the researcher. Williams and Bakewell (1999) investigated which 

index styles children found most helpful but did not move beyond current styles or 

standards to consider how indexes might better match children’s information seeking 

behaviour. Bennion (1980) devised a system for testing the retrieval performance of 

book indexes that was based on the recall and precision concepts used to test 

information retrieval systems. However, his proposed test was limited to measuring 

the ability to find information that was already known to the searcher. Bennion (1980, 

Discussion of test methodology section, para. 1) also noted that the background and 

ability of the individual searcher is “more than any other factor” the most important 

determinant of success or failure and that this factor was not well-addressed in his 

study.  

For the most part, previous research on p-book indexes has demonstrated that more 

research is needed – and in particular more user-centred research approaches. In 

1994, Milstead (p. 577) noted “a near-total dearth of research on print indexes” since 

1973. This nearly 20-year gap was followed by several studies of the characteristics of 

print indexes, most of them conducted by the same researchers. Diodato (1991) 

analysed back-of-book indexes to determine for what purpose cross-references were 

used, whether indexers used duplicate entries or cross-references (Diodato, 1994a), 

and whether there were differences between indexes produced by authors or 

nonauthors (Diodato & Gandt, 1991). Bishop et al. (1991a, 1991b) considered the 

quality of indexes, reporting on a quantitative description of indexes, a publishers’ 

survey, and a qualitative assessment. All of these studies were focused on indexes as a 

system, not on the users of indexes. The few user studies that were being conducted at 

this time were also largely focused on indexes as a system, such as Diodato’s (1994b) 

survey of user preferences for features in indexes, which did not ask why respondents 
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preferred one feature over another and did not provide opportunities for open-ended 

responses.  

Research that investigated the needs and behaviour of index users was thus lacking. As 

Milstead (1994, p. 577) pointed out, “Indexes are designed for people to use… Indexers 

need answers to a fundamental set of questions about users, particularly questions 

about their cognitive state, and the amount of effort that they can be expected to 

undertake and under what circumstances.” Liddy and Jörgensen (1993, p. 125) also 

noted this lack of a user focus in research. They investigated the use of book indexes 

after their “thorough review of the literature turned up no previous studies of actual 

book index use”. They created several versions of indexes, with variations in 

formatting and features, and asked university students to answer sets of questions 

using these indexes. They observed the students’ actions, including number of 

attempts at finding information, amount and correctness of information found, task 

completion and search time, and number and source of errors. Participants were also 

asked to think aloud while they used the indexes and to complete a questionnaire 

about their satisfaction with the search and their perceptions of index quality. 

However, Liddy and Jörgensen’s study was still primarily system-focused, in that they 

did not explore their participants’ cognitive processes while using the indexes or their 

previous experiences in any great detail. They ultimately concluded that 

More research is needed to further specify the index features and optimum 
combinations which aid information retrieval in back-of-the-book indexes. … 
Additionally, research aimed towards understanding the actions and cognitive 
processes of index users would benefit not only indexers in striving to create 
better indexes, but would also add to our general knowledge of the process of 
information retrieval. By studying the interactions of users with such a 
fundamental tool (and one that has been around for quite some time), as a 
back-of-the-book index, we may garner new insights into the process of human 
information seeking which will not only inform indexers, but the designers of 
future electronic information retrieval systems as well. (Liddy & Jörgensen, 
1993, p. 135) 

Twenty years after Milstead’s  plea for more research in indexing, a review of the 

literature on book index use found that the situation was much the same – there was 

still little research and it focused on indexes as a system rather than on index users 

(Coe, 2014). The reasons for this are difficult to determine but perhaps continue to 

reflect those identified by Milstead, which were a focus on natural language retrieval 
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and on use of indexes in databases rather than books. However, as Milstead  notes, 

book indexes will continue to exist as long as people use books and indexing research 

should not ignore them. More than a half-century ago, Langridge (1961, p. 182) 

commented that book indexing was “the Cinderella of library science” and not 

regularly included in courses of instruction for librarians. A Directory of indexing and 

abstracting courses and seminars (Corbett, 1998) indicates that indexing has been part 

of the curriculum in some library and information science (LIS) programs since then. 

Training courses for new indexers are regularly offered by the professional indexing 

societies and there is interest in exploring how indexing training should be conducted 

as well (Fourie, 2002; Nesset, 2019; Zhang, 2020). However, there has been no similar 

development of book indexing research and the gap is particularly evident in the 

context of information behaviour. 

Consequently, a study using semi-structured interviews was conducted to explore the 

expectations and behaviour of book index users in greater depth (Coe, 2015). 

Participants in this study showed a clear understanding of the purpose and use of 

indexes. They expected to find indexes in nonfiction books, said that they used them to 

get an overview of the book as well as to find specific content, and understood that 

index entries would be linked to concepts as well as to words in the text. While the 

focus of this study was on p-book index use, e-book indexes were mentioned by 

participants, who discussed their approaches to searching in an e-book using both 

indexes and full-text search tools. For example, one participant reported using the 

index to find key terms for concepts which they then entered in the full-text search 

box. While this study demonstrates that rich data can be gathered using a user-centred 

qualitative approach, it was limited by a small and narrowly selected sample. While it 

offered a glimpse of the behaviour of p-book index users, like many of the other 

studies cited above it mainly indicated that more research was needed to better 

understand how readers use indexes and information seeking behaviour in books 

generally. 
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2.3 E-books 

2.3.1 History of e-books 

E-books are the latest iteration of book technology. Earlier shifts included the move 

from scrolls to codices, papyrus to paper, and scribes to printing presses (Houston, 

2016). Just as readers embraced the codex as more portable, compact and easier to 

use than a scroll, they are now attracted to the affordances of e-books (Baron, 2015). 

When e-books and hypertext first appeared, many wondered whether it would mean 

the end of p-books (Coover, 1992; Kurzweil, 1992). So far, this has not been the case, 

and in fact it appears that the two formats of the book may co-exist for some time yet, 

just as the codex and scroll lived side by side for many years (Houston, 2016; Little, 

2011). E-book sales have steadily increased, but they have not supplanted sales of p-

books (Ang & Eason, 2021; Smith, 2021). Sheehan (2013, p. 1) offers the analogy that 

radio was not replaced by television, but also suggests that e-books will “evolve 

capabilities that print can’t match.” Manley and Holley (2012, p. 293) comment that 

“much like the printing press, the ebook has the potential to change how the world 

reads.”  

E-book design is still in the early stages (Little, 2011; Rowberry, 2017). Many e-books 

still rely on the use of a p-book metaphor to provide a comfortable way for readers to 

approach the new technology (Liesaputra & Witten, 2012; MacFadyen, 2011; Marshall, 

2010; Rose, 2011; Walsh, 2016). As Arenas and Barr (2013) suggest, this is similar to 

the shift from the carriage to the automobile, when people continued to think of cars 

as a carriage without a horse. While readers may rely on their experience using a p-

book, they may also be forming new mental models in their approach to an e-book; 

however, this process may not be an easy one. E-books offer features that a p-book 

cannot, such as full-text search functions, even though they retain their essential 

“book-ness” (Armstrong, 2008; Sheehan, 2013). MacFadyen (2011) suggests  that 

current e-book devices do not yet enable readers to focus on the affordances unique 

to the electronic format, which can lead to uneasiness and frustration as they struggle 

to reconcile what they know about books with their expectations of the new 

environment.  
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E-books are also offered in an array of file types that can be read on various devices 

and using software that provides different functionalities and displays. For this reason, 

it might be useful to note again at this point the definition of an e-book being used in 

this thesis: “a digital object with textual and/or other content, which arises as a result 

of integrating the familiar concept of a book with features that can be provided in an 

electronic environment” (Vassiliou & Rowley, 2008, p. 363). The extensive and 

constantly updated list of e-book formats, comparison tables, and supporting 

platforms on a Wikipedia page about e-book formats illustrates this moving feast 

(Comparison of e-book formats, 2021).  

Keeping track of how to find, access, and read e-books is not only difficult for readers 

but for librarians. Blummer and Kenton (2018) note research demonstrating that the 

lack of a standard format for e-books as well as various restrictions on how they can be 

accessed and used are a barrier to their use in academic libraries. Libraries are also 

struggling with ways to incorporate e-books into their collections that will 

accommodate the various devices that readers use as well as restrictions imposed on 

them by e-book providers (International Federation of Library Associations and 

Institutions (IFLA), 2020). Lopatovska et al.’s (2014) investigation of academic e-book 

reading revealed that students used a variety of different devices to access e-books, 

including desktop computers, laptops, dedicated e-book reading devices, and 

smartphones. They concluded that technical standards related to e-books and e-

readers needed to be established in order to improve availability and usability. 

Because of these discontinuities in reading practices and the many e-book reading 

options available, there is a need to provide support to people using e-books. This 

support may need to be ongoing in order to alleviate some of the confusion as the 

technology develops (Gravett, 2011). Librarians have identified the need to offer 

support, but they struggle with how to do so. In her article, “Writing for librarians 

about e-book technology”, Mirela Roncevic (2013, p. 302) remarks, “none of my 

previous endeavors involved the level of complexity I had to work through to compile 

this report” (which contained a listing of the products and key players in the e-book 

market). This support may extend beyond simply how to use the technology and could 

involve helping people with reading practices as they move between various media. 

Transliteracy, or the ability to understand information across multiple platforms, could 
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become an important aspect of e-book use, especially if “enhanced e-books” with 

interactive features as well as text are introduced (Sheehan, 2013; Sukovic, 2017). 

Students in particular need to engage in and develop reading strategies that will 

enable them to effectively search for information, understand what they are reading, 

and construct new knowledge (Lim & Toh, 2020). More recently, Ahmad (2021) 

conducted a study of e-book user’s information behaviour at an Australian university 

that revealed a need to strengthen information literacy programmes on how to use 

and extract knowledge from e-books. 

It is likely that that the two book formats – p-book and e-book – will co-exist for some 

time yet. The term format shifting has been used to describe readers’ shifts from 

electronic to print or vice versa, as well as shifts between electronic formats (Tracy, 

2018). While research has indicated a persistent preference for printed resources by 

university students (Baron et al., 2017; Mizrachi, 2015; Rockinson-Szapkiw et al., 2013), 

these studies may be driven by the fact that university students and staff are being 

forced to use e-books due to e-preferred policies at university libraries, which involve 

the acquisition of books in electronic format instead of printed formats. What the 

research cited above may be revealing, however, is that these e-preferred policies may 

not be in the best interests of university library patrons. For example, after exploring 

the reasons that university students prefer print over digital texts in Australia, 

Johnston and Salaz (2019, p. 142) concluded that the overwhelming preference of 

students for reading in print “raises questions about continuing trends in university 

libraries to have electronic only collections.”  

The academic community’s preference for print may be based on reading behaviour. 

Tracy (2018, p. 49) concluded that “few e-reading interfaces have been able to capture 

the full complexity of using and reading activities that people need to pursue for 

academic work.” Consequently, format choice may be related to the specific tasks of 

users, and e-books may be “used” whereas p-books are “read” (Tracy, 2018, p. 41). 

After reviewing screen and paper reading research, Walsh (2016) noted that academic 

texts can be lengthy and require a deep level of concentration that is currently better 

supported by reading in print than on screen.  
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University students and academic staff have particular purposes for reading. They are 

likely to use nonfiction resources, including e-books, for research and learning support 

(Moore, 2015; Walsh, 2016; Walton, 2014; Wells & Sallenbach, 2015; Wilkin & 

Underwood, 2015). The general trend towards using nonfiction resources is not new, 

however. Adler and Van Doren (1972, p. ix) noted that their classic, How to Read a 

Book, which was originally published in 1940, needed to be updated in 1972 to reflect 

the fact that there was a shift in interest from fiction to nonfiction as a larger 

proportion of the population was becoming literate and entering higher education 

(while they do not specify that the trend they were responding to occurred in the 

United States, this can be inferred). They also noted that trends in other media (at that 

time it was radio and television) would have an impact on reading practices.  

More recently, as the trend shifts to digital media and e-books, researchers have been 

investigating students’ purposes for reading. Students have reported that their primary 

purposes for reading e-books are to find facts and content to complete assignments 

(Abdullah & Gibb, 2006, 2008a; Gilbert & Fister, 2015). This may be similar to their 

purpose for reading p-books; however, they are less likely to read an e-book in its 

entirety and prefer to browse or scan the content, use search tools, or read small 

sections of an e-book (Foote & Rupp-Serrano, 2010; Guthrie, 2012; Hernon et al., 

2007; Muir & Hawes, 2013; Staiger, 2012; Wang & Bai, 2016; Wu & Chen, 2011). They 

also use e-books for fact checking, citation checks, and previewing a text (Berg et al., 

2010; LaMagna et al., 2015; Noorhidawati & Gibb, 2008). Thus, students use e-books 

to gain an overview of the text or to search for information within it, activities which 

would include use of finding aids, such as the table of contents, index, or full-text 

search function. 

When index use is considered, opinions are presented with little or no supporting 

evidence. For example, McAdams (1995), who compared people’s relationships with 

digital and print media, singled out tables of contents and indexes as particular 

examples of how text is not presented well in the “new media”. She explained: 

A full index is equally tedious on a computer screen. Indexes require a great 
deal of scrolling or paging even if the user can jump to a selected letter of the 
alphabet. Instead, the user could initiate a search for a word or phrase that 
would bring up the information directly. Although serious researchers may 
want some form of index, the print model is inadequate when we consider the 
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power of electronic text: the user’s entry of a search term could trigger a 
search for all related terms and synonyms, if the search tool had been 
configured appropriately. (pp. 44-45). 

While her comments may seem dated, they are one of the few examples of specific 

consideration of how to present and use an index in an e-book, and the situation does 

not appear to have changed much in the years since she wrote this. For example, Joe 

Wikert was writing in 2016 about the “lost art of indexing in e-books” and how indexes 

are still not being displayed in ways that utilise the digital environment and provide a 

better user experience (Wikert, 2016a, 2016b). While McAdams’ and Wikert’s 

comments may be valuable, they do not cite any evidence to support their conclusions 

or recommendations. It is necessary to dig more deeply into the research on use of e-

books generally in order to understand why comments such as these or the 

recommendations provided by ANU Press (Australian National University Press, 2018) 

that indexes are not needed in e-books should be questioned. 

E-books have only been available for a short time and will certainly continue to evolve, 

perhaps in ways that will better match the needs of e-book users. Kline and Williams 

(2009, p. 253) believe that because some users’ expectations of e-books cannot yet be 

accommodated, “the best defense seems to be a good offense”. They suggest that 

promoting e-books as new technology and involving users in working out the kinks will 

give e-books the chance to more fully develop. This would also apply to the 

development of active e-book indexes. Have users been involved in this? The next 

section examines the research on e-book indexes with an eye on system versus user-

centred approaches. 

2.3.2 Research on use of e-book indexes 

Research on use of e-book indexes is sparse and what does exist is mainly focused on 

comparisons between use of p-books and e-books or on use of indexes versus full-text 

search functions.The research on e-book indexes is more user-focused than the 

previous system-oriented studies of p-book indexes. 

2.3.2.1 E-book indexes versus p-book indexes 

An early example of research on use of e-book indexes is Jörgensen and Liddy’s (1994) 

analysis of information seeking behaviour in index use (which they subtitle “opening 

Pandora’s box”). They noted the lack of empirical evidence supporting guidelines for 
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construction of indexes as well as “a pervasive uneasiness among users about the 

ability to fully retrieve what is needed” using full-text search functions. These concerns 

motivated them to conduct a user study comparing use of indexes in print and 

electronic documents. Their goal was to provide indexers and system designers with 

empirical evidence. They also declared a focus on the system rather than the user; as 

they stated, “it may be time to reevaluate our approach to the creation of these tools, 

rather than trying to change the users of these systems”. Building on an earlier study 

of index quality that Liddy conducted with Bishop and Settel (Bishop et al., 1991a, 

1991b), they created indexes in both print and electronic formats that included a range 

of features and asked university students to attempt answering questions using them. 

They used observational methods, including log sheets, think-aloud protocols and 

electronic monitoring, to record the students’ actions. They found that their 

participants’ search strategies were “unpredictable” in that they were not based upon 

a “logical rationale” but rather involved drawing on internal knowledge and creativity. 

They also noted learning effects as their participants used the indexes. Jörgensen and 

Liddy concluded that a typical book index may not be an intuitive structure that people 

readily grasp and that format is “critical in making indexes easier to use in both print 

and electronic formats”. They noted participants’ use of other finding aids, including 

the table of contents and full-text search function. Of particular interest was 

participants’ use of the index and the table of contents in conjunction, specifically to 

“frame” page references in the index with titles from the table of contents to 

determine if they were looking in a section of the text that might contain relevant 

information. While they allowed participants to use “keyword searching” in the 

electronic document (which presumably equates to a full-text search function), they 

found that very few participants used it, mainly because they preferred to scan the 

index but also because “they were unable to think of search terms to enter”. While 

Jörgensen and Liddy note “a high level of familiarity with computers and knowledge of 

keyword searching among the subjects”, they may have been unfamiliar with using a 

full-text search function in a book.  

While Jörgensen and Liddy (1994) conducted research that focused on the user in 

some ways, they report their findings using terminology that reveals a positivist 

approach. They use terms such as “testing” their “subjects” to describe how people 
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participated in their study and focus on aspects of “information retrieval”, describing 

subjects’ actions as “hits”, “search failures”, and “errors”. They also present a “more 

abstract, non-linear model of information seeking” based on eleven “User Focuses” 

that they suggest “system designers” should focus on. They suggest that this model 

indicates why information retrieval systems fail, mainly because users are provided 

with “limited search features” but need “a full range of information seeking actions 

available throughout their search”. They take this further by recommending, 

What is necessary is to step back from a particular system (whether print or 
electronic) to evaluate user needs in a coherent way, and to take into account 
not the particular task and the system mechanics which facilitate this (such as 
finding the title of a book) but the higher level conceptual needs of the user 
(comparison, word generation, evaluation) and what can be done to facilitate 
these in terms of system mechanics (saving search results, automatic 
truncation or root searching, viewing an index or multiple search sets). (p. 240) 

While Jörgensen and Liddy’s research offers some insights into user behaviour, it is still 

relatively system-focused and lacks a clear connection between their model and 

professional indexing practice. Despite their conclusion that the format of an index 

matters, whether it is in print or electronic form, they do not provide 

recommendations for how indexers might adapt traditional formats to better match 

the behaviour of index users. 

Researchers with a broader focus on information seeking in e-books have reported 

findings about index use. An excellent example is Berg et al.’s (2010) comparison of 

information retrieval in e-books and p-books. They used a prompted think-aloud 

approach to discover that although undergraduate students were able to successfully 

use indexes in p-books, they encountered difficulties forming search strategies in e-

books. Students in their study used linear approaches to find information in p-books 

(e.g., identifying keywords, finding the keywords in the table of contents or index, then 

turning to specific pages in the book to scan for relevant content). If they were 

unsuccessful in their initial attempt to find information, they thought creatively about 

new keywords, applied knowledge they had gathered while searching, and repeated 

the process. In e-books, however, they did not follow a linear path but pursued and 

abandoned multiple methods rather than choosing a strategy and following it to 

completion. The researchers surmised that the students were not as familiar with e-

book technology as with p-books and consequently were unsure about how to 
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formulate a search strategy. As a consequence, they were more successful at finding 

information in p-books than in e-books. Contrary to Jörgensen and Liddy’s (1994) 

conclusion that a typical book index is not an intuitive structure that people readily 

grasp, students in this study were evidently very comfortable using a p-book index. For 

example, one participant was observed picking up a p-book and stating, “I am just 

going to look in the index at the back of the book because it is easier.” Despite this, 

Berg et al. observed that the use of an index was the search method least likely to be 

transferred between p-books and e-books. They concluded that participants in their 

study had different expectations about p-books and e-books. They explain, 

The apparent disconnect between participants’ perceptions of print books and 
ebooks seems to have contributed to the lack of potentially useful information 
retrieval methods not being transferred between the two formats. The most 
conspicuous example of this is use of the index. Participants often favored the 
index as a tool in the print books and quite successfully used this tool, but 
nearly all of these same individuals did not realize that the index was available 
in the [e-]book. This disconnect is serious since the index is usually the most 
direct and efficient method for retrieving the information requested in the 
tasks, as found in Abdullah and Gibb’s study as well. (Berg et al., 2010, p. 524) 

Berg et al. also found that participants appeared to have expectations of e-books 

modelled after common functionalities of websites. They reported that participants 

“expected that all chapter titles, keywords, indexed terms and page numbers would be 

hyperlinked.” One participant in their study asked if he needed to “go to Google Books 

now” when first trying to access and open an e-book, and many participants became 

frustrated with the full-text search function in the e-book when it did not work like a 

Google search. Berg et al.’s findings have been cited in many other articles on e-book 

use, particularly in relation to university students’ use of e-books (Cassidy et al., 2012; 

Cull, 2011; D’Ambra et al., 2012; Rockinson-Szapkiw et al., 2013). Johnston and Salaz 

(2019, p. 128) summarise Berg et al.’s findings particularly well; they explain that 

“undergraduate students in the study appeared to understand the conventions of print 

books, but were unclear about the functionality of e-books when it came to 

information retrieval”. In other words, readers’ mental models of e-books are still 

forming. 
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2.3.2.2 E-book indexes versus full-text search functions 

While e-books may be based on a p-book metaphor and retain their essential “book-

ness”, they also offer features that a p-book cannot, such as full-text search functions 

(Armstrong, 2008; Sheehan, 2013). One of the biggest disconnects in readers’ mental 

models of e-books might be their concept of the use of an index versus a full-text 

search function. Researchers have also suggested that there may be a disconnect 

between readers’ mental models of e-books and their actual functionality. A mental 

model has been defined as “a general concept used to describe a cognitive mechanism 

for representing and making inferences about a system or problem which the user 

builds as he or she interacts with and learns about the system” (Borgman, 1999, p. 

436). Aaltonen et al. (2011, p. 24) reported “incompatibilities” between students’ 

mental models and the functionalities of the e-book readers used in their study, and 

Wacholder et al. (2006) recommended that further investigation of “the impact of the 

user’s mental model of conventional book structure and its carry-over to the digital 

environment” should be conducted.  

A full-text search function is often considered to be a replacement for an index. Many 

publishers, e-book application designers, and researchers have jumped to conclusions 

about not only how indexes might be used in e-books but whether indexes even have a 

place in them at all. Some publishers think that indexes are not needed in e-books and 

are leaving them out. For example, an Author Guide from the Australian National 

University (ANU) Press (2018) recommends against including an index in an e-book 

because “ebook search functions generally make indexes redundant”. Many e-book 

reader applications offer little or no support for active indexes (Coe & Wright, 2021). 

Research on e-book readers’ habits and preferences also typically neglects use of 

indexes; for example, Staiger’s (2012) literature review of e-book studies conducted 

from 2006 to 2011 and Blummer and Kenton’s (2018) systematic review of academic e-

book usage do not include anything about e-book indexes.  

The loss of indexes in e-books is difficult to understand because there is evidence that 

an index is a useful tool in an e-book and no evidence suggesting that its complete 

replacement by a full-text search function supports the information behaviour of 

readers (LaMagna et al., 2015). Because indexes are being left out of e-books, they 

may also be missing from many readers’ mental models of an e-book, which means 
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that they may not look for a tool that could assist them in finding information. For 

example, many participants in Berg et al.’s (2010) investigation of students’ 

information retrieval behaviour in p-books and e-books did not expect to find an index 

in an e-book, even though it was a tool that they used successfully in p-books. Berg et 

al. (2010, p. 524) noted that this disconnect was serious because the index is usually 

the “most direct and efficient method for retrieving information” in both formats, a 

finding also confirmed by Abdullah and Gibb (2009) and Liesaputra (2010).  

One of the reasons that students may find indexes in e-books more useful than full-

text search functions for analytical tasks is that they may not have “come to terms with 

the author”, as suggested by Adler and Van Doren (1972). If readers are aware of the 

terminology in the text or are looking for a specific fact that is easily named, they may 

not face a problem in using text search; however, if they do not know what is in the 

book or the language used by the author, they may find full-text search functions 

difficult to use. Stated more simply, users do not always type the right word into the 

search box. Furnas et al. (1987) call this the “vocabulary problem.” It can be related to 

use of homographs (words spelt the same but with different meaning), synonyms 

(words spelt differently but with the same meaning) or inferences (where a concept is 

discussed but the actual search term is not used) (Browne & Coe, 2014). Landauer 

(1995) describes research conducted by cognitive scientists in the early 1980s that 

documented this issue and found that on average the most popular word for an object 

was used by fewer than one-third of the participants. More recently, Gueval et al. 

(2015) reported that the specificity required to use a full-text search function was an 

impediment to e-book use by nursing students and faculty; for example, searching for 

Alzheimers, Alzheimer’s, and Alzheimer’s disease provided different search results. 

Thus, full-text search functions can be helpful when the reader knows exactly what to 

search for; when they do not know, then an index can be a more helpful tool.  

On the other hand, readers will also have to navigate through the index to find the 

terms used there, which could present problems for them. For example, Ryan and 

Henselmeier (2000, p. 201) report that the observers in their usability study, who were 

professional indexers, were “surprised at what participants looked up” (in that they 

looked for terms that the indexers would not have included in the index). They 

suggested that as many entry points as possible should be included in indexes in order 
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to make them as useful as possible. Indexers are often given space constraints when 

creating indexes in p-books; however, space should be much less constrained in e-

book indexes and thus the ability to include more terms and more entry points for the 

reader is possible.How best to display larger indexes so that readers can easily 

navigate and use them is yet to be determined.  

The “search everything approach”, which arose from the human-computer interaction 

literature and suggests that “search suits user requirements better than navigation 

because it simplifies the retrieval process” (Bergman et al., 2013, p. 584), may also be a 

significant influence on the abandonment of indexes in e-books. While the 

searchability of e-books is a popular feature (Cassidy et al., 2012; Jamali et al., 2009; 

LaMagna et al., 2015; Staiger, 2012), readers are not always able to use it successfully 

(LaMagna et al., 2015; Marchionini, 1989). There are several reasons for this, including 

the purpose for reading, vocabulary problems and the presentation of search results.  

The functionality of search functions in e-book reader applications varies greatly and is 

not always reliable. For example, Wiersma and Tovstiadi (2017) report that when 

searching for the same term in the same text, while one e-book platform returned 

three matches, another platform returned none at all. They also note that the ability of 

the e-book platform’s search function to distinguish between keywords and phrases 

can significantly impact search results. After conducting a study of format shifting 

between p-books and e-books, Tracy (2018, p. 47) concluded that “one thing e-book 

interfaces of all kinds could improve is an existing e-book strength: search”. 

Readers’ assumptions that they can search in e-books the same way that they do in 

other media, such as an online database or Google Books, may be an issue (Carr, 2010; 

Guthrie, 2012; Hoseth & McLure, 2012). Hillis et al. (2013) document the pre-eminence 

of the internet search engine Google and suggest that it has changed not only how 

people search for information but how they expect search tools to work everywhere. 

This is unfortunate, because as Baker (2012) notes, the full-text search functionality in 

the average document will not work the same way as an internet search engine such 

as Google simply because it is not big enough to provide the sort of functionality that 

can be offered with search results drawn from billions of documents and search 

strings. Tracy (2018, p. 47) stated that the problem with full-text search functions was 
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the difficulty in using it effectively. He reported that participants in his study wanted 

the ability to conduct proximity searches (two or more words on the same page), to 

see the density of appearances of a term across the text (rather than working through 

them individually), and to disambiguate keywords with multiple meanings. These 

appear to be features of search engines that readers may encounter elsewhere but are 

not functions of the full-text search tools included in e-book reader applications.  

The “search everything approach” has been tested against user preferences in contexts 

such as personal information management. The results have shown an 

“overwhelming” preference for navigation over search, which casts doubt on the 

assumption that search is more efficient and easier to use and that it should be the 

only approach offered to users (Bergman et al., 2013). Bergman et al. (2013, p. 583) 

also suggest that navigation may be preferred to the search process because it 

requires less cognitive attention; in other words, navigation allows users “to keep the 

larger process in mind, instead of having to concentrate on the retrieval process itself 

and then attempt to resume and track back their thinking.” The level of cognitive 

attention required when using a full-text search function compared to an active index 

might best be considered in terms of relevance judgements, and lessons might be 

learned from the display of search results. Presentation of search results has been 

noted as an important feature that can affect a user’s search for information (Muir & 

Hawes, 2013; Tovstiadi & Wiersma, 2016). LaMagna et al. (2015, p. 24) point out that 

“while users frequently indicate that e-book search functions are a useful feature, they 

typically perform inadequate searches which maximize recall [ratio of terms retrieved 

to all available terms] at the expense of relevancy, and search results are usually 

displayed in text order rather than by relevance.” Lamb (2004) suggests that after a 

full-text search, users may be left with two unanswered questions: “are these hits 

really relevant?” and “have I missed any significant information?”   

There are conflicting findings on whether or why readers prefer to use full-text search 

functions or indexes in e-books. Abdullah and Gibb (2008c) report that readers 

preferred to use the index rather than the full-text search, whereas in Berg et al.’s 

(2010) study, participants did not expect to find an index in the e-books and thus used 

the full-text search function instead. Staiger (2012) reports in his review of how e-

books are used that “sheer availability” of e-books is the biggest reason for using them 
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and that “searchability”, while popular, is not the most highly rated feature. In fact, he 

reports that Levine-Clark (2006) found e-book users in the humanities fields to be less 

avid about e-books than users in more “fact-oriented disciplines” and that they “do 

not generally see the ease of searching the text as a benefit” (Staiger, 2012, p. 359). As 

noted earlier, much of the research into e-book use does not involve use of indexes, 

and consequently use of indexes does not appear at all in Staiger’s review.  

There are a few studies that shed some light on user preferences and behaviour. One 

thing may be clear – user preferences do not necessarily align with evidence about 

usefulness. While Barnum et al. (2004) judged the index to be a more effective and 

efficient tool, the participants in their usability study of e-books preferred to use the 

full-text search function. They recruited technical communication professionals and 

postgraduate students in a usability testing course based on the assumption that they 

would be familiar with electronic documents and full-text search functions. As these 

participants performed tasks that the researchers anticipated would involve use of 

either the index or the search function, data about their performance was gathered, 

such as time spent on the task or success at finding the information (as defined by the 

researchers). They were also asked to complete pre-test, post-task and post-test 

questionnaires that included Likert scales and comment sections. As noted above, 

while the researchers judged the index to be a more effective and efficient tool, their 

participants preferred to use the full-text search function. Barnum et al. had not 

anticipated that their participants would use the table of contents; however, like 

Jörgensen and Liddy (1994), they observed extensive use of it and in particular use of 

the table of contents by participants when they were unable to get a match for terms 

using the full-text search function. Like Jörgensen and Liddy (1994), they concluded 

that the format of the index was an important influence on how it was used. One of 

their participants commented, “They were paper designs forced online. They were 

NOT designed for online.” Barnum et al. report in more detail than Jörgensen and 

Liddy about the possible mental models being used by their participants, but they 

suggest that more qualitative research investigating users’ perceptions of finding aids 

should be conducted. While these studies were conducted some time ago, there has 

been very little research since then in this area. 
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One example of more recent research that contributes to our understanding of how 

finding aids are used in e-books is Liesaputra’s (2010) comparison of searching in 

various e-book formats with searching in p-books. Liesaputra’s overall aim was to 

demonstrate the effectiveness of a software book model, Realistic Book, that she 

created (Liesaputra & Witten, 2012); however, her findings about use of indexes and 

other finding aids in e-books are noteworthy. Like other researchers, she found that 

formatting was a significant influence on user behaviour. In this case her findings 

extended beyond formatting of the index to the document display and the 

presentation of search results. She reported that whether the index was used 

depended on the document format. Significantly, she observed that participants only 

used the index when one of their search results matched a term in it, usually a 

synonym that pointed to another word used in the text. She noted that without these 

synonyms in the index, “readers would not have been able to find the answers.” And 

like others, she observed participants using the table of contents to help them “guess 

relevant sections”, not only in p-books but also in e-books when they had “exhausted 

all search terms they could think of”.  

2.3.2.3 Use of finding aids in e-books in combination 

Most of this research on finding aids in e-books has compared the tools rather than 

considering how they might be used together to find information. For example, Tracy 

(2018, p. 44) reported how many times the participants in his study used tables of 

contents, full-text search functions, and indexes in e-books but did not consider why 

these tools were used or whether they were used in combination. However, it is 

becoming clear as we compare the results of these various studies that studying only 

one finding aid in a book at a time (such as indexes) or trying to compare one with 

another (such as indexes versus full-text search functions) may not be the best 

approach because readers are using all of the finding aids in conjunction.  

Abdullah and Gibb (2008c, 2009) illustrate this point in their investigation of searching 

and browsing tasks using indexes, tables of contents, and full-text search tools. This 

study was reported as part of a larger research project considering students’ attitudes 

towards e-books in a university library collection and appears to have had the overall 

objective of proving the value of developing an online library catalogue system that 

included indexes and tables of contents from e-books (Abdullah & Gibb, 2006, 2007, 
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2008a, 2008b, 2008c, 2009; Noorhidawati, 2008; Noorhidawati & Gibb, 2008). 

Abdullah (also known as Noorhidawati) and Gibb used a task-based approach to test 

their hypotheses about which finding aid would be most efficient, effective and useful. 

Their approach included searching for two types of information: factual tasks 

(answering a straightforward question that required the user to find a specific term, 

such as “what are the definitions of the terms index and hypermedia?”) and analytical 

tasks (asking the user to identify relevant content to answer a query with greater 

depth, such as “how have book index usability studies been conducted in the past?”). 

This classification of search tasks was based on a survey asking students about their 

purposes for using e-books (Abdullah & Gibb, 2008a; Noorhidawati & Gibb, 2008). 

They presented participants with e-books in PDF format that contained active indexes 

and hyperlinked tables of contents. They asked participants to answer questions that 

included terms appearing in either the index or the table of contents. Abdullah and 

Gibb found that the index was more “efficient” than the table of contents or the full-

text search function but could not support their hypothesis that the index was more 

“effective”. Participants rated the index as most “useful” overall and gave the table of 

contents the highest rating for “ease of use”. The full-text search was rated lowest for 

“satisfaction” and “ease of use”. Given that the terms in the questions were also used 

in the finding aids, it is possible that the “analytical tasks” did not require them to 

construct information from the content of the book in any depth. A brief statement of 

relevance judgements being influenced by other factors and being constrained by the 

predetermined answers appears in an earlier report of the study (Abdullah & Gibb, 

2008c) but is not explained further.  

While Abdullah and Gibb’s study provides interesting conclusions about index use, it is 

a mainly system-oriented study that does not delve deeply into the user’s perspective. 

While Abdullah and Gibb considered situations that were defined by users, i.e., their 

purpose for searching in the book as indicated by survey responses, they did not 

consider participants’ concepts of information. Instead, successful task completion was 

considered to be the provision of correct answers to tasks as defined by experts in the 

chosen subject fields. According to Dervin (2003b, p. 43), while this combination of a 

“user-defined situational assumption” and an “observer-defined information 

assumption” is a start in the right direction, it does not offer a full picture of the user’s 
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perspective. Overall, Abdullah and Gibbs’ findings provide only a small glimpse of the 

experience of finding information in an e-book and do not give the full picture of how 

an e-book user approaches or uses finding aids. This may be a consequence of 

conducting research that focuses on the system rather than the user. 

In summary, the research indicates that while the availability of full-text search 

functions will affect the way that people look for information in e-books, they should 

not be considered as a complete replacement for analytic indexes, which enable 

searchers to find concepts and synonyms as well as terms in the text. Catenazzi (1993, 

p. 67), who developed and evaluated a hyper-book system based on a p-book 

metaphor, surmised that e-books could eventually outgrow that model and become 

“more powerful, flexible and dynamic systems.” However, even the “hyper-book” 

created by Catenazzi contained an index and a table of contents as well as a full-text 

search because they “represent the two main methods of finding useful material in a 

paper book” (Catenazzi & Sommaruga, 1994, p. 319).  

2.3.2.4 Indexes are explorable documents 

Indexes are explorable documents that provide not only direct access to information 

on specific topics but also an overview of a book’s content (Browne & Coe, 2014). They 

may also assist searchers in determining the relevance of terms in the text; for 

example, they may exclude passing mentions (non-relevant material) or they may 

include subheadings that direct readers to more specific discussions of a topic. The 

ability of users to make relevance judgements can directly affect their information 

seeking behaviour. Saracevic (2021) notes that despite relevance being a key notion in 

the information sciences, there is an absence of theories about it. In this thesis, 

relevance is equated with aboutness and topicality, or in other words, whether the 

seeker judges what they find to be on the topic they want (Case & Given, 2016, p. 111). 

More robust ways of presenting the results of full-text search functions that better 

support users’ relevance judgements and use of vocabulary could be developed. For 

example, combining indexes and full-text search functions using predictive search 

features may offer e-book users the ability to use one retrieval system in an e-book 

that could support the need to conduct both factual and analytical search tasks 

(Meyers, 2012).  
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Wacholder (2008, p. 38) summed up the many questions that remain to be answered 

about the use of finding aids in e-books: 

The traditional access tools for print books are tables-of-contents and back-of-
the-book indexes; with print books users may also flip through the pages to see 
if something of interest catches their eye. In the electronic environment, full-
text searching is the norm. The enormous usefulness of full-text searching is 
not in dispute. Still, it is short-sighted to assume that tables-of-contents and 
indexes are rendered useless by the availability of full-text searching. A more 
promising approach is to ask whether full-text searching by itself provides 
adequate access to book content. Should full-text searching be supplemented 
by tools such as hyper-linked indexes and tables-of-contents? Are the types of 
indexes and tables-of-contents that are used for print books equally 
appropriate for digital books? Assuming that they are useful, how specific or 
exhaustive should the table-of-contents or the terms in the index be? How can 
the usefulness of these tools be optimized? 

Perhaps the best way to approach these questions is to consider them separately – 

while also bearing in mind that the tools are not used in isolation. When considering 

how or why indexes might be used in e-books, the initial step should be to consider 

what the current issues are in the creation of active e-book indexes. Those will be 

addressed in the next section. 

2.3.3 Active e-book indexes 

Book indexers have been thinking about new ways of creating and presenting indexes 

in e-books (Browne & Coe, 2012, 2014). There are many e-book indexes that simply 

mirror p-book indexes and do not make use of the new technology, such as passive 

indexes with locators that require the reader to manually move to a page level in the 

text. Browne and Wright (2013, p. 112) wonder whether “the existence of inadequate 

[not hyperlinked or active] indexes may lead people to think that ebook indexes are 

not worth the effort.” Many e-books do not contain indexes, and those that are 

offered in PDF format frequently contain only passive indexes (Humphreys, 2012; 

Meyers, 2012).  

Many readers are aware that active indexes exist and when they do encounter them, 

they appear to like the technology. Foote and Rupp-Serrano (2010) found that readers 

preferred one particular e-book platform because of its active indexes. Active indexes 

were not included in the e-books used in Berg et al.’s (2010) study; however, 

participants expected to see them. The authors note the advice of Wilson et al. (2002) 
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that e-book indexes should always be hyperlinked to content. Henke’s (2003) empirical 

design for e-books also includes active indexes, a feature suggested by participants in 

his usability study. Academics rated links from index entries to the text as important in 

Wilson et al.’s (2014) exploration of the task-technology fit of e-books. Ghaebi and 

Fahimifar (2011) conducted a survey of information professionals working in university 

libraries in Iran and discovered that while searchability was an important criterion for 

selecting e-books, active indexes were also ranked as highly important. The authors 

summarised responses in this way: 

If e-books only include features of p-books, they can’t attract their users. 
Sometimes, the use of Iranian e-books is more difficult than p-books, because 
some of them are only text-based without any functionality such as 
searchability or multimedia capability. These books are very tiring to read and 
use. (Ghaebi & Fahimifar, 2011, p. 783) 

Barnum et al. (2004) noted that when active index entries led users to the top of the 

page and nothing more (i.e., without highlighting the word of interest on the page or 

linking to a specific word or phrase), it may violate the users’ mental model of how a 

hyperlinked index should work. Thus, the issue of locator specificity in active indexes 

could be an issue in user adoption of this feature, and publishers will need to find ways 

of creating and presenting indexes that satisfy e-book users. 

Browne and Wright (2013) identify the three most important decisions that publishers 

and indexers face when creating active indexes: 

1) what software to use; 

2) what to use as a text target (locator specificity); 

3) what to use as a locator (how the locator appears to the user). 

Let us consider each of these decisions in turn and how they relate to research on 

active e-book index use. 

2.3.3.1 What software to use 

Active indexes with locators at various levels of specificity can be created by 

embedding indexes directly into the text or by creating locator hyperlinks to anchors in 

the text using unique IDs (Browne & Coe, 2014; Ream, 2017; Wright et al., 2013). 

There are a variety of software programs that can support these methods, so 

answering the first question is a matter of evaluating the software in relation to the 
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publisher’s needs and production capabilities. E-books are available in a range of 

formats and the publisher’s decisions about which format to use can influence 

decisions about software and creation of indexes. Fixed-format e-books are usually in a 

PDF format, whereas reflowable e-books are in EPUB or other formats.   

While active indexes are supported in other formats, the EPUB 3 standard offers an 

indexing specification that strongly supports creation of active e-book indexes. The 

EPUB 3 specification for e-books was developed in 2011 by the International Digital 

Publishing Forum (IDPF) EPUB Working Group, which consisted of IDPF member 

representatives and invited experts, including professional indexers (Combs & Ream, 

2014; International Digital Publishing Forum (IDPF), 2017). The EPUB standard provides 

an XML-based alternative to the PDF format for e-books and is widely supported by 

vendors and libraries.  

Provision of the features possible in the EPUB format, including active indexes, 

depends upon their implementation by publishers and e-book reading system 

developers. Nakajima et al. (2013) evaluated the ability of e-book reading systems to 

implement functions required for electronic textbooks in the EPUB format. Results of 

their study show that active indexes worked only partially, mainly because the e-book 

reading devices did not support the most recent specification. It should be noted that 

results for other functions showed similar lack of implementation; for example, the 

full-text search function did not work at all in several reading devices. Explorations by 

indexers using active indexes with various tablets and e-readers have also revealed 

that the device used to access the e-book can have a significant impact on the user 

experience (Bosschieter, 2013; Lamb, 2012). As will be discussed in greater detail later 

in this thesis (see section 3.3.5.2 E-book reader application), Coe and Wright (2019, 

2020a, 2020b, 2021) found many variations in how e-book reader applications handled 

active indexes in EPUB format on various devices. 

2.3.3.2 What to use as a text target (locator specificity) 

Browne and Wright’s second question, what to use as a text target or locator 

specificity, is more difficult to answer. Book indexers have suggested that locator 

specificity may depend upon various factors, such as the information need of the user 

(Browne, 2012; Browne & Coe, 2014; Browne & Wright, 2013; Coe, 2012). For 



 

44 | P a g e  
 

example, pinpoint indexing (to the line or word level) may support e-book users who 

are seeking access to specific content, whereas those looking for context may prefer to 

enter the text at a broader level (page or paragraph). Unlike fixed-format e-books, 

which retain the same layout regardless of which device they are read on, reflowable 

e-books in formats such as EPUB reformat to fit the size of the device and do not rely 

on the concept of a page (Browne & Coe, 2014). Thus, how readers make sense of 

reflowable content in e-books as well as their ability to navigate and understand 

hypertext links in active indexes are other possible influences.  

The move away from the page concept in reflowable e-books is creating challenges in 

other areas that could influence approaches to e-book index locators. For example, 

writing in-text citations for e-books without page numbers can be problematic. Lee 

(2011) suggests on the APA style blog that paragraph numbers could be used (she 

suggests counting paragraphs down from the beginning of the document). If text 

becomes chunked by paragraph rather than by page in other contexts, then the use of 

paragraph level specificity in indexes might also be useful to readers. Ultimately, 

however, the answer to the question about locator specificity, and other issues that 

may arise as e-book indexes are developed, will depend upon what we know about 

why and how readers use an index, and as has been noted earlier, there are significant 

gaps in that knowledge. 

One factor that may influence readers’ responses to locator specificity may be their 

reading behaviour. While they are accustomed to reading within the space of a page in 

a p-book, where and how they will interact with the text in the space that they enter 

from the hyperlinked index locator in an e-book could determine their ability to find 

information. Adler and Van Doren (1972) note that reading is not a passive activity but 

an active one that requires effort from the reader. They offer the analogy of a reader 

as catching a ball that has been thrown by the writer. In other words, the text in the 

book may be passive (like a ball), but the reader must put some effort into receiving 

(or catching) it. The amount of effort that users of active e-book indexes put into 

analysing and understanding the text when they reach it will determine the 

information they gather. However, as Zipf’s Law states, users of an information system 

will gravitate toward expending the least amount of effort to accomplish a task (Jansen 

& Rieh, 2010, p. 1522).  
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There is extensive literature about the effect of reading on screen compared to paper 

(Clinton, 2019; Delgado et al., 2018; Walsh, 2016), and it is beyond the scope of this 

review to discuss all of it. Nevertheless, Freund et al.’s (2016, p. 82) statement that “at 

this point in time, information behaviour models do not encompass the array of 

reading activities involved in information interactions, nor has comprehension as an 

outcome of search been explored in depth” should be noted. Also noteworthy are 

McAdams’ (1995, p. 45) comments about how text directly transferred from print to 

electronic format may not be formatted well for the information space:  

One last consideration about the design of an information space concerns the 
basic units of the space, or the building blocks—the individual blocks of 
information themselves. In some cases these are sounds and in other cases, 
images, either still or moving. But in many cases they are text, and one of the 
biggest differences between printed text on a page and electronic text on a 
screen is that it does not scan the same way. Scrolling up and down differs 
greatly from turning pages, and the screen provides less space than most pages 
(if the text is displayed at a size that will not strain the eye, as it should be). In 
this transition period, as we are poised between the print era and the 
electronic era, many of the electronic texts available have been dumped in 
from print environments, and their format is ill suited to electronic reading. 

This problem persists, particularly when readers move between the p-book and e-book 

formats. Participants in Tracy’s (2018, p. 45) study of format shifting expressed a 

“strong desire to retain the page as a unit of reading and navigation” in e-books. 

2.3.3.3 What to use as a locator  

The last question, what to use as locators, is only beginning to be explored for e-books, 

though it has been considered in other contexts, such as maps, legal documents, 

canonical works, audiovisual media, and websites (Browne & Jermey, 2004; Weinberg, 

2007). As noted previously, the locator in a p-book is usually a page number; however, 

for active e-book indexes, there are numerous options, including page numbers, 

paragraph numbers, running numbers, symbols, links from the main entry or 

subheading text, or section headings (Browne & Coe, 2014; Browne & Wright, 2013). 

Indexers have been speculating about other techniques, such as changing the size or 

colour of the locator text to indicate depth of discussion (Castro, 2010). Examples of 

possible types of locators were illustrated in Figure 1-3 in the previous chapter under 

the definition of the term locator. What is acknowledged though is that locators are 

necessary. As Duncan (2021, p. 7) quips, “an index without locators is as much use as a 



 

46 | P a g e  
 

bicycle without wheels”. What those wheels need to do for the reader has not been 

explored in any great depth, however. In the meantime, e-book designers may trial 

new types of locators and suggest ones that may be less than optimal for users. For 

example, the indexes displayed in Figure 2-1, which contain locators that “correspond 

to the print edition from which this ebook was created” or are presented as “here” 

rather than as page numbers. The suggestion in the first index that readers can “find a 

specific word or phrase from the index” using a full-text search function in an e-book 

reader is also misleading; as has been explained previously, indexes contain synonyms 

or concepts that are not necessarily terms found in the text. 

 

Figure 2-1. Examples of locators used in e-book indexes 

 

It is possible that how indexes are displayed could change radically as e-book designers 

start thinking outside the box of the p-book metaphor. Boyd and Wade (2012, p. 26) 

envision a book index as a knowledge representation, or “abstract model that consists 

of elements, relationships, and rules pertaining to a domain of discourse.” They note 

that current strategies for presenting e-book indexes include active indexes and 
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integration of indexes with full-text search capabilities; however, they take the concept 

further and explore non-traditional, interactive visualisations of indexes that include 

dendrograms, graphs, charts, and histograms. Their visualisations demonstrate the 

complexity of indexes and the challenges of presenting them in new ways. Thus, 

methods of presenting and linking locators in e-book indexes may develop along with 

e-book design, and it will be important to have evidence about user behaviour that can 

be used by book indexers and e-book designers. 

2.3.3.4 Exploring new ways of presenting search results and indexes  

While e-book designers have attempted to create better “indexes” in e-books, they are 

mainly exploring methods of creating concordances or derived indexes. As discussed 

earlier in the definition section, it is important to distinguish between an analytic 

index, which contains not only terms in the text but concepts, synonyms, and cross-

references, and a derived index, or list of terms present in the book (Henke, 2003). 

Indexes of the type suggested by many e-book designers are effectively equivalent to 

new ways of presenting the results of full-text search functions. For example, the 

Realistic Books e-book software model automatically generates a back-of-book index 

by wikification or utilisation of the online encyclopedia Wikipedia to extract significant 

terms from a text and augment them with links to Wikipedia articles (Liesaputra & 

Witten, 2012).  

An index feature designed by Chi et al. (2004) is based on utilisation of existing analytic 

indexes and appears to be essentially a way of presenting searches of these indexes. 

The feature is part of their 3Book system, a “3D interactive visualization of a codex 

book as a component for various library and sensemaking systems”, which retains the 

physical look and feel of a p-book as much as possible but attempts to include “smart 

indexing”, which gives the e-book “the ability to process its own semantic content” 

(Card et al., 2004). Chi et al. (2004, Introduction section, para. 4) describe the feature:  

The ScentIndex technique works in the following way. The user first enters a set 
of keywords that describe the concepts that she is interested in locating in the 
book. The system then quickly narrows down a large index containing 
thousands of entries to tens of extremely relevant entries and displays them on 
a single page for the user to peruse. In our method, we use a word co-
occurrence matrix to extract index entries that are conceptually relevant to the 
keywords the users entered. 
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In this system the search results are displayed in a “new single-page index view” that 

contains active locators or, as Chi et al. describe it, “the user can then click on a page 

number associated with an index entry, which opens the book to that particular page.”  

Chi, Hong, et al. (2007) also added a “ScentHighlights” feature to their e-book system. 

This feature automatically highlights sentences that contain “conceptual keywords that 

are highly relevant to the user’s interests”. The aim is “to direct the reader’s attention” 

to that text in order to give them “navigational cues”. A user study of their ScentIndex 

system, using eye tracking technology, revealed that participants “performed better” 

than those using a “Paper Subject Index” in that they were faster completing the tasks 

presented to them, found “more accurate” answers, and preferred the ScentIndex 

system. They provide only a few “user comments” in their report on this study, but 

these do shed some light on how the system supported users’ information seeking 

behaviour. For example, participants liked the ability to click on page numbers to 

navigate, found that the highlighted passages enabled them to scan or skim the text 

easily, and found it easier to compare index entries presented on one page. 

Interestingly, several participants suggested that the index should not be organised 

alphabetically but should be presented “more like a search engine with the entries 

listed in decreasing relevance.” An eye tracking study of the ScentHighlights feature 

provided evidence of the von Restorff isolation effect, which states that “an item 

isolated against a homogenous background will be more likely to be attended to and 

remembered” (Chi, Gumbrecht and Hong, 2007, p. 590). In the case of e-books, this 

suggests that highlighting relevant sections of text may provide navigational cues for 

active e-book index users.  

Crestani and Melucci (1998) conducted a case study of automatic construction of what 

they termed a “hyper-textbook”. Hyperlinks already existed in the document from 

citations to bibliography references and from the table of contents to the beginning of 

chapters, but they also added links to the existing index to create an active index.They 

also did more than this and experimented with presenting the index in new ways. They 

considered the main drawback of the subject index in the p-book to be the assignment 

of a whole page to a term; however, they maintained the structure and features of the 

original p-book in their hyper-textbook, including the book pages, which they used as 

their “unit of reference”. They hypothesised that a “richer network of links would 
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improve the effectiveness of the subject index” and endeavoured to link “semantically 

related terms” in order to “increase recall”. They also aimed to make the subject index 

more useful for browsing. They did this by linking index terms to a “list of linked pages” 

that resembled a search results list page ranked by relevance (rather than linking to 

terms to the actual page). They also provided readers with a list of similar terms so 

that they could explore related concepts, a feature that they suggested was an 

improvement on the cross-references already available in the p-book index. An 

evaluation of this hyper-textbook system revealed that most participants only 

examined the first three pages listed in the results and that most did not look at the 

similar terms offered, whereas participants using the p-book version of the same text 

“adopted an obvious strategy: look for a specific term in the subject index unless the 

question explicitly identified the chapter where the answer could be found” (Crestani 

& Ntioudis, 2001). Overall, participants using the p-book “performed better” than 

participants using the hyper-textbook (Crestani & Ntioudis, 2001, p. 15). Although the 

evaluation was labelled as “user centered”, performance was judged by speed 

(participants were given a time limit for finding the answers) and accuracy (answers 

were judged for correctness by the researchers). Crestani and Ntioudis (2001, p. 16) 

concluded that there were “unnecessary and confusing features” in the hyper-

textbook that should be removed and that it should better maintain the appearance of 

the p-book. They acknowledged that some participants did not understand the 

underlying model of the hyper-textbook and that the focus on browsing was a barrier. 

Davies (2008) took the index to another level that might surmount the barriers faced 

by e-book designers trying to offer the index as a form of search results. When creating 

her hypermedia work Index of Love, Davies used the index “as a facilitating tool for 

narrative”. She did not structure the index as a tool for reference but placed it at the 

front of the book as a “creative, structuring device” so that the book might be read in a 

nonlinear fashion. She explains her aim, 

The key difference is that the aim is never to read the website in linear 
progression, as one might expect to read a book from cover to cover. We 
consult the sections we need, or we browse through it, searching for what 
might interest us and cross referencing via hyperlinks from one page to 
another. When a user/reader accesses an electronic text via its menu they 
simultaneously experience it as narrative and archive. The narrative journey 
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taken is created through the menu choices made and the resulting pathway 
followed. (p. 46) 

While Davies’ work was a fictional narrative, what she created could potentially inform 

the creation of indexes for factual texts. Davies (2008, p. 51) summed it up well when 

she said, “the key to successful exploitation of new digital technologies is to be able to 

innovate new articulations of these three elements: content, interface and delivery 

platform.” New articulations of these elements do not just apply to the text of a book 

but to paratextual tools such as the index. 

What is needed to support these efforts by indexers and e-book designers considering 

new ways of creating and presenting indexes and search results is a better 

understanding of the behaviour of users. In the next section, theories of information 

seeking behaviour and how they may relate to use of active e-book indexes are 

considered.  

2.4 Information seeking behaviour 

Savolainen (1993, p. 14) asks, “from which mind’s eye should the problems of 

information seeking and use be primarily approached?” Previous researchers have 

approached index use from the point of view of the system and methods for studying 

use of book indexes from the user’s perspective have not been fully developed. In an 

effort to fill that gap, the use of book indexes from the viewpoint of the reader has 

been explored through the theoretical lens of Sense-Making. As a methodology, it is 

often identified as Sense-Making (with the use of capital letters) and its use in this 

study will be further explained in section 3.2.2. Sense-Making is an approach to 

understanding users of information systems and to designing systems that meet their 

needs that was developed by Brenda Dervin over several decades from the early 1970s 

through the early 2000s (Dervin, 2003e).Before looking more closely at Sense-Making, 

concepts of information and information seeking generally will be reviewed and 

specific theories of information seeking that may be related to the use of active e-book 

indexes will be considered.  

How people look for information, including in books, comes under the umbrella of 

information seeking, which Case and Given (2016, p. 6) define as “a conscious effort to 

acquire information in response to a need or gap in your knowledge.” Information 
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seeking is a broad concept that relates to the strategies that people devise in order to 

find information, including selection and use of search tools (Ford, 2015, p. 14).  

The concept of information is difficult to define and has been considered in great 

depth in the relevant disciplines of information systems and information studies (Boell, 

2017; Case & Given, 2016). Buckland (1991) distinguishes between three approaches 

to information: information-as-knowledge, information-as-process, and information-

as-thing. These approaches present a conflict between subjective and objective views 

of information that is not easily reconciled and has created controversy in the field of 

information studies (Bates, 2005a; Hjørland, 2007). Boell (2017) suggests that 

researchers explore and work with different definitions of information, and he offers a 

framework of existing conceptions of information as guidance. According to Boell’s 

framework, this study uses a subject-centred stance on information or the view that 

information is “something that alters or forms a specific informee internally, thus 

making information unique, individual and subjective” (Boell, 2017, p. 8).  

More specifically, Dervin’s (1992, p. 63) definition of information as “that sense 

created at a specific moment in time-space by one or more humans” has been used in 

this thesis. Dervin’s definition is multifaceted, in that it combines knowledge-driven 

and process-driven concepts of information, which allows for both user-centred and 

context-sensitive approaches to the study of information behaviour (Bates, 2005a; 

Tabak, 2014). Dervin (2003b) rejects the traditional sources-sending-messages-to-

receivers paradigm which rests on the assumption that information can exist 

independently of the observer. Dervin’s stance illustrates the limitation of research 

focused on the system rather than the user – in other words, from the assumption that 

information exists independently of the observer. Dervin (2003b, p. 26) labels this the 

“blaming-the-victim idea” in that the receiver is blamed for any gaps in communication 

as defined by the sender. 

Information should be distinguished from data, which is the raw material from which 

information is rendered (Ford, 2015). In the case of information seeking in a book, it is 

the human act of reading in order to construct information from data that makes a 

book an information resource, otherwise it is simply a physical object that could be 

used for other purposes, such as a doorstop (Buckland, 1991). This relates to the 
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epistemological questions of where information resides: is information in the author, 

in the indexer, in the text, or in the reader (Hjørland, 2007)? In the context of Dervin’s 

definition of information, it resides in the mind of the reader and is created through 

the process of making sense of what they find and read in the index and in the text. 

Other definitions of information that support the role of the user in the creation of 

information include Bateson’s idea of information as “whatever appears significant to 

a human being, whether originating from an external environment or the 

(psychologically) internal world” (Case & Given, 2016, p. 56) and Marchionini’s (1995, 

p. 5) description of information as “anything that can change a person’s knowledge”. 

More recently, the sociomaterial approach to information systems has reinforced a 

focus on the user rather than the system, with the implication that reality is “not given 

but performed through relations in practice” (Cecez-Kecmanovic et al., 2014, p. 811). 

Information retrieval has traditionally been defined by use of large document 

collections; however, a book index can be considered as a component of an 

information system (Bennion, 1980). Belkin (1984) defines an information system as a 

dynamic interaction between a user, an intermediary, and the knowledge resource. 

The task of an intermediary is to mediate between the user’s requirements and the 

information resource’s contents in order to produce a response to the user. A book 

index is thus an intermediary in an information system. The intermediary-centred 

approach (also called the system-centred approach) has historically dominated studies 

of information behaviour; however, more recent research has been conducted from a 

user-centred approach, such as Sense-Making (Case & Given, 2016; Savolainen, 1993; 

Vakkari et al., 1997).  

In keeping with that trend, the focus of this thesis is not on use of an index as 

information retrieval but as information seeking. Marchionini (2019, p. 76) argues that 

information seeking is a “broader and more human-centered concept than retrieval”. 

He explains the distinction, 

The information retrieval (IR) research community focuses its interest on 
systems and service that support the search for information, and historically on 
the search for information that exists – thus can be retrieved” … [whereas] 
“Information seeking is a broader term than retrieval because it does not 
assume that the needed information exists and focuses on mental and physical 
activities that may take place over time or in collaboration.” (2019, p. 75)  
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Jansen and Rieh (2010, p. 1518) also distinguish “information retrieval systems”, which 

“typically refer to computer systems for documents and multimedia”, from 

“information seeking systems”, which include “systems of both a technical and 

nontechnical nature by which people find and use information.” If indexes are 

considered to be “information seeking systems”, then how they are used might be 

considered in terms of “information searching behaviour”, which is a subset of 

information seeking that focuses on “the actions involved in interacting with an 

information search system” (Jansen & Rieh, 2010, p. 1518).The use of theories and 

constructs from the broader field of information seeking was reviewed in order to 

capture aspects of index use that might cross over with other systems or models. 

2.4.1 Theories of information seeking 

Sense-Making Methodology offers a “structure for deciphering information behavior” 

that can be combined with other perspectives and methods to investigate information 

seeking (Tidline, 2006, p. 115). A review of theories of information seeking revealed 

that the potential gaps faced by readers as they make sense of active e-book indexes 

may be related to the hypertext environment, the principle of interaction, uncertainty, 

and relevance judgements. Mental models may also play a large role in how readers 

make sense of not only active indexes but information seeking in e-books more 

generally.  

Marchionini (1995, p. 17) notes that information seeking is “fundamentally an 

interactive process” that involves forming and changing our mental models of 

information objects as we encounter new systems. While discussion of the mental 

model that readers bring to an e-book has been focused on the use of a p-book 

metaphor, people are forming new mental models of e-books that need to be explored 

(MacFadyen, 2011; Marshall & Bly, 2005; Rose, 2011). In terms of finding information 

in a book, features that may significantly change readers’ mental models include the 

inclusion of hyperlinks in familiar finding aids (i.e., indexes and tables of contents) and 

the availability of a new tool, the full-text search function. The index may also be 

missing from many readers’ mental models of an e-book because it is not included, not 

as accessible as other finding aids, or not discussed by commentators or researchers. 
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2.4.1.1 Hypertext environment  

Hypertext or “links between chunks of text” is commonly thought of as a product of 

the digital environment but it predates that and can be traced back to earlier formats, 

including print indexes (Rowberry, 2015, p. 50). However, readers using a hypertext 

document in a digital format may have a schema or mental model that can present 

difficulties (Dillon, 1994, p. 114). According to Dillon (1994, p. 106), a reader’s previous 

experience influences their expectations about document structure and how to find 

information; for example, a reader may expect an index to use page numbers as 

locators that direct them to the beginning of a page of text. Dillon (1994, p. 41) notes 

that readers of electronic documents often have difficulty navigating a lengthy 

document and find themselves “lost in hyperspace.” Eye tracking studies have 

demonstrated that readers’ eyes jump from word to word and typically fixate or land 

between the beginning and middle of a word (Bergstrom & Schall, 2014, p. 164).We 

must put the word into the context of a sentence, paragraph, or document to 

understand its meaning (Landauer, 1995).  

Users of a hypertext document can be particularly affected by this disorientation. As 

Landauer (1995, p. 255) describes it, “a reader dropped suddenly into a single 

paragraph, or even a single page of a text in the middle of a long document, can share 

the sensations of a person dropped at night into the sea in a lifeboat.” These 

sensations might also be succinctly described as uncertainty, or in Sense-Making 

terms, as a gap to be defined and bridged. They may also relate to Dervin’s (1992, p. 

66) concept of the individual as an entity behaving at a moment in time-space who will 

construct ideas and strategies based on both past experiences and on their 

understanding of the current situation. Dervin (1992, p. 64) views the individual as 

taking steps through experiences; while some of these steps may be repetitions of past 

behaviour, they may also be newly created, especially when the individual encounters 

a moment of discontinuity that requires construction of a new or changed sense.  

This step-taking and sense-making may not always be linear; in fact, it can also involve 

sense unmaking (Dervin, 1998, p. 39). Hider (2006) suggests that the interaction 

between a user and an information system can act as a stimulus for nonconscious 

thought to rise to the level of conscious thought and facilitate new states of 

consciousness. The Sense-Making approach also considers more than simple cognitive 
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processes in the construction of meaning. It considers the entire human experience, 

including emotions, feelings, hunches, wishes, and questions (Dervin, 1998). Davies 

(2008) mirrors this idea of sense-making as nonlinear and involving the totality of 

experience in her consideration of the index and its role in the development of the 

book,  

The index of a book presents an ambivalent vision, one that is simultaneously 
of order and disorder. If the table of contents at the front of the book lays out 
an ordered system of logical narrative progression from chapter to chapter – a 
representation of unity and completeness of subject and knowledge – then this 
logic is swiftly undone by the index. The index at the back of the book presents 
to the eye instead an accumulation of particularities: lined up one after the 
other in a lengthy alphabetical list. Far from indicating completeness and logic, 
this alphabetical listing of people, places, objects, ideas that have little or 
nothing in common emphasises disparateness and randomness. Furthermore, 
the enclosed unity of the book is instantly punctured, as every entry within the 
index refers the reader outside its own pages as much as to the indicated page 
within the book…. (p. 45) 

 

McAdams (1995) also concludes that for information design, the interface needs to fit 

“both the medium and the message – which many would say are the same thing”. She 

alludes to Marshall McLuhan’s separation of “cool” media, which demands active 

participation by the user, and “hot” media, such as print, which encourages passive 

consumption. Thus, it is not enough to simply provide an active index to an e-book. It is 

also important to investigate what will happen when readers interact with it. 

2.4.1.2 Principle of interaction 

The principle of interaction is identified by Jansen and Rieh (2010) as one of the 

theoretical constructs, along with the uncertainty principle, that drive research in the 

fields of information searching and information retrieval. There are many information 

seeking models based on interaction, such as Bates’ berrypicking model, Belkin’s 

model of interaction with text, Ingwersen’s cognitive model, Marchionini’s process 

model, Saracevic’s stratified model, and Xie’s planned situational model (Jansen & 

Rieh, 2010; Ruthven & Kelly, 2011). There are elements in many of them that could 

apply to use of active e-book indexes.  

Marchionini (1995, p. 67) states that system expertise or the user’s basic ability to use 

the physical interface to a search system is important for interaction. The ability to 
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physically use hyperlinks in active e-book indexes is a fairly easy interaction to observe 

and compare with p-book index use. Dillon (1994, p. 106) notes that with hypertext, 

“movement might involve less physical manipulation [a keypress, for example, 

compared to turning and folding pages] or less cognitive effort [a direct link into the 

text compared to looking up an index and page number].” Readers may make sense of 

active indexes using what they already knew about locators in other indexes, most 

commonly page numbers in p-book indexes. However, this knowledge should not be 

taken for granted. As Mangen (2016, p. 246) remarks, because the p-book format has 

been dominant for so long it is easy to forget that it has a user interface that “presents 

a framework for interaction and use”. Van der Weel (2011, p. 187) describes this 

interface as “characteristic rectangles of text, surrounded by white [i.e., pages]” and 

also notes “the presence of such ordering elements as page numbers, table of contents 

and index” that rely on the page concept. This interface – and particularly the page 

concept – is familiar to readers. 

While active indexes have hyperlinked locators that may make them physically easier 

to use than p-book indexes, that does not mean they are necessarily easy to use 

cognitively.The hyperlinks are not the full story though. Dillon and Vaughan (1997) 

argue that physical navigation is not the only aspect of a user’s movement through a 

semantic space and that “route navigation” or the use of “landmark knowledge” is 

important. Kopak et al. (2011, p. 126) explain this in terms of “the ability of the link to 

indicate or convey information about aspects of the relationship between information 

objects in advance of traversing the link”. In the case of locators, readers might use 

page numbers as cues to help them navigate through a book, and these could be 

important whether they are hyperlinked in an index or not. Thus, the user’s mental 

model of the book may be an important factor affecting their ability to use an index 

successfully, regardless of the ease of hyperlinked movement.  

Users’ mental models of an interactive system are the most basic conceptual level in 

the design-by-level strategy advocated by user interface designers (Shneiderman & 

Plaisant, 2010). A user-friendly information system should be transparent to the user, 

meaning that the user focuses on the task rather than on the system. According to 

Borgman (1986, p. 30), using the system should not become a “task in and of itself”. 

Bates (1990) also advocates design of information systems based on user behaviour 
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and expectations rather than from a focus on system capabilities. In terms of e-books, 

it has been suggested that incorporating familiar models into the digital environment 

involves not just how an e-book looks but how it works. Drucker (2013, p. 217) argues 

that “understanding the way the basic spatio-temporal structure of the codex 

undergirds the conceptual organization of reading spaces is still important as we move 

forward with designing new environments for publication”. 

Designers of e-book indexes should consider the mental models of users and how they 

could affect their information searching behaviour. An important factor affecting the 

user’s mental model in an e-book could be the hypertext environment. As previously 

noted, following a hyperlink can involve not only sense-making but sense-unmaking. In 

some cases, this may result from uncertainty. 

2.4.1.3 Uncertainty principle 

Dervin’s concept of a gap is related to the uncertainty principle, which is considered in 

other models of information searching and information retrieval (Jansen & Rieh, 2010). 

Kuhlthau (1993, p. 347) describes uncertainty as “a cognitive state which commonly 

causes affective symptoms of anxiety and lack of confidence.” Kuhlthau (1993, p. 347) 

originally discussed uncertainty in the general process of information seeking, which is 

initiated by “uncertainty due to a lack of understanding, a gap in meaning, or a limited 

construct.”Uncertainty has been considered in more specific contexts also, such as the 

information search process in the digital environment, in information retrieval 

systems, in educational contexts, and in everyday life (Kuhlthau et al., 2008).  

In terms of e-book index use, uncertainty could be related to information retrieval 

issues, including vocabulary problems and relevance judgements. For example, 

Kuhlthau’s prediction corollary (1993, p. 351) considers the search process as “a series 

of choices based on predictions of what will happen if a particular action is taken.” The 

predictions that e-book users make about where an index locator will take them in the 

text may relate to their understanding of the terms used in the index and in the text. 

Analytic indexes, including the e-book indexes that were used in this study, include 

synonyms and cross-references that do not always mirror the exact language used by 

the author of the book. For example, an indexer might include the following entries 
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and cross-references in an index to this thesis in order to assist the reader who is 

unfamiliar with the language used in the text:   

principle of least effort (Zipf’s Law), 44, 58-60, 182, 185, 190 

[double-posted by the indexer as a synonym for Zipf’s Law] 

 

printed books see p-book(s) 

[a cross-reference directing the reader to the preferred term] 

 

A reader following the hyperlink from principle of least effort into the text may be 

uncertain if they have found relevant information when they do not see that exact 

term there and do not understand how synonyms are used in an analytic index. 

Similarly, they may not understand what is happening when they see a cross-reference 

in the index from the term printed book to the term p-book. The index is acting as an 

intermediary between the user and the terms used in the text, and it is ultimately up 

to the user to create meaning from what they read. The first step in creating meaning, 

however, may be determining the relevance of what they find. 

2.4.1.4 Relevance judgements 

Kuhlthau’s prediction corollary is also related to relevance judgements, which are the 

decisions made by the user about whether data they find is suitable to fill their 

information need. The effort for the user of an active index, who can simply click on a 

link without having to remember a page number and manually turn pages, lies in the 

cognitive effort of locating the specific information relevant to them in the text. 

Whether an index locator leads to a specific word, line, paragraph or page could have 

an impact on the ability of the user to judge relevance. An index entry with multiple 

locators may also present problems for the user in judging relevance. The information 

seeking expertise or general cognitive ability of the user as well as their memory and 

visual scanning abilities are also factors involved in these judgements (Marchionini, 

1995, pp. 68-69). The ability to engage in directed browsing or scanning of the text for 

relevance might also be considered (Marchionini, 1989, p. 106). In the case of book 

index use, this would apply to the reader’s ability to successfully remember and find 
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the concept that they are looking for after following the locator from the index entry 

into the text. 

Relevance judgements may relate to reading behaviour and comprehension. 

Marchionini (1989, 1995) has reported that the information seeking expertise of the 

user and their ability to engage in directed browsing or scanning of the text are 

important for making relevance judgements.While users may have the ability to 

engage in behaviour that will help them construct information, such as reading 

carefully, Zipf’s Law suggests that they will gravitate toward expending the least 

amount of effort (Case, 2005), such as skimming. The “shallowing hypothesis” suggests 

that the use of digital media, which often consists of “quick interactions driven by 

immediate rewards” can make it difficult for readers to then engage in more 

challenging tasks that involve reading comprehension and sustained attention 

(Delgado et al., 2018, p. 34). This hypothesis is supported by Berg et al.’s (2010, p. 523) 

conclusion that word recognition when scanning text did not transfer well to the 

electronic environment. They observed participants in their study missing or skipping 

over keywords in chapter titles, indexes and paragraphs more often in e-books than in 

p-books. There is extensive literature comparing reading on screen versus paper that 

may be relevant, particularly findings that screen-based reading has a negative effect 

on reading comprehension (Clinton, 2019; Kong et al., 2018). However, it is worth 

noting that there still much work to be done to understand the influence of medium 

on reading comprehension (Singer & Alexander, 2017). A complete review of this 

literature is beyond the scope of this thesis, but further discussion of the connections 

between reading behaviour and relevance in relation to the findings of this study is 

included in section 5.3.4. 

Relevance judgements and reading behaviour may also relate to the process of 

learning when using information sources. Vakkari (2016) considers interacting with 

sources to be the most crucial phase for learning in the context of searching for 

information.Information seeking in an e-book is not an inherent behaviour though, and 

Zipf’s Law suggests that readers will take what they expect to be the path of least 

resistance. This may be one reason that readers gravitate to the “search everything” 

approach, particularly if that is their dominant mental model and other options are not 

as easily available. For example, Casselden and Pears’ (2019) survey of university 
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students’ e-book usage revealed that the different ways in which students engaged 

with e-books made information harder to process. In particular, students “relished 

being able to find desired content without having to fully read a book, through the use 

of keyword searching to hone in on relevant passages”. They also utilised a “scanning 

and dipping approach”, which manifested as “horizontal information seeking where 

small amounts of information are skimmed from a resource.” This behaviour was 

particular to engagement with e-books and not mirrored in p-book use. Casselden and 

Pears (2019, p. 16) concluded that “it is clear that there are key information literacy 

skills that students require in order to fully utilise ebooks for their learning”, including 

“navigating and engaging effectively with ebooks to enable deep learning.” One of 

their recommendations is that providing students with education that focuses on 

improvement of their ability to use an e-book would be beneficial. There are many 

more examples of research like this demonstrating that it may be necessary to provide 

people with more instruction on how to use e-books and particularly how to find 

information in them. Learning effects and support for e-book users will thus be 

discussed further in relation to the findings of this study in section 5.4.3. 

Mental models may also have a relation with relevance judgements. Vakkari (2016, p. 

8) conceptualises learning as a change in “knowledge structures”, which might also be 

called “mental models”. Vakkari and Hakala (2000) have also proposed a model of 

relevance assessments that incorporates the user’s mental model and prior knowledge 

in making judgements of relevance.Mental models could also have an impact on a 

user’s ability to interact with the system more broadly, and thus will be considered 

separately in the next section. 

2.4.1.5 Mental models 

Mental models are dynamic mental representations of the search system that are 

formed by users and which enable them to predict the effect of their actions. Belkin 

(1984) posits that mental models are constructed through interaction between 

participants in an information system or by prior knowledge or beliefs about other 

participants in the system. For example, “a mental model for a particular information 

object such as a book allows one to base one’s expectations about how to begin and 

proceed in reading and to estimate how much effort will be required” (Marchionini, 

1995, pp. 12-13).  
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The concept of mental models in the LIS literature is based on a socio-cognitive 

approach influenced by the work of psychologists, including Rosch, Johnson-Laird and 

Norman (Cossham, 2017; Westbrook, 2006). Cossham (2017, p. 54) notes that it is 

important not to make assumptions about user’s mental models. Holman (2009, p. 40) 

reinforces this point by stating “perception is reality, and to the user, his/her mental 

model of the system or process is the system or process”. Thus, investigation of the 

actual mental models of users is necessary to understand their behaviour. Westbrook 

(2006, p. 565) notes that mental models are” unique to each individual” and suggests 

that they are “the locks for which information professionals strive to construct, not a 

key, but a set of lock-picks.” This analogy aligns with Holman’s (2009, p. 40) suggestion 

that system designers should take users’ prior experiences into account and develop 

interfaces that will enable them to adapt their existing mental models.  

It is important to note that mental models can be conceptual or visual and that they 

can incorporate not just the user’s visualization of a system, but also their 

conceptualisation of a search process (Holman, 2009, pp. 41-42). Zhang (2008a; 2008b) 

found that many students have mental models of information systems and that these 

models have an impact on how they search. Based on an investigation of student 

search behaviour in an online public access catalogue, Willson and Given (2014) 

concluded that mental models have implications for not only information system 

design but also for information literacy instruction. Borgman (1986, p. 32) suggests 

that a mental model “starts out fuzzy and becomes more clearly defined by 

experience.” The user is not usually aware of forming a mental model, and it can be a 

problem if the user starts out with incorrect assumptions, especially if they interpret 

their actions as supporting their hypotheses. Given that users’ mental models may be 

developing or incomplete and that they may use them without regard to their efficacy 

(Westbrook, p. 565; Holman, p. 42 ), the suggestion that mental models be considered 

when helping users learn how to use information systems seems warranted. Holman’s 

(p. 42) conclusion that “a strong mental model facilitates better understanding of a 

system and leads to greater success with its use” also supports further investigation of 

users’ mental models and incorporation of findings about them into both information 

system design and instruction. 
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Thus, it is particularly important to consider how readers make sense of active e-book 

indexes within the overall system of an e-book because mental models of systems 

have a direct influence on information seeking behaviour. Marchionini (1995, p. 17) 

notes that information seeking is “fundamentally an interactive process” that involves 

forming and changing our mental models of information objects as we encounter new 

systems. While discussion of the mental model that readers bring to an e-book has 

been focused on the use of a p-book metaphor, people are forming new mental 

models of e-books that need to be explored (MacFadyen, 2011; Marshall & Bly, 2005; 

Rose, 2011). In terms of finding information in a book, the features that may 

significantly change readers’ mental models are the inclusion of hyperlinks in familiar 

finding aids (i.e., indexes and tables of contents) and the availability of a new tool, the 

full-text search function. If indexes were also easy to access and regularly included in 

e-books, they would have an influence on readers’ mental models as well.  

Users’ mental models could be explored using Dervin’s Sense-Making Methodology, 

which has been used previously to investigate complex aspects of information seeking 

behaviour.  

2.5 Sense-Making  

Brenda Dervin (1992, p. 61) described her Sense-Making Methodology as a “theoretic 

net, a set of assumptions and propositions, and a set of methods which have been 

developed to study the making of sense that people do in their everyday experiences.” 

Sense-Making can thus be considered in terms of theory, methods, or methodology. It 

has been used to study information seeking in various contexts (Savolainen, 1993). For 

example, Sense-Making has been used to study the search behaviour of users in a 

database environment (Jacobson, 1991), the information seeking behaviour of 

international graduate students (Rodriguez, 2014), exploratory search (Wilson & 

Wilson, 2013), and information organisation-related behaviour (Narayan & Olsson, 

2013).  

According to Dervin (1992, p. 61), her Sense-Making approach can be used to study 

“the needs, images, and satisfactions of users and potential users of 

information/communications systems – in short, what users want from systems, what 

they get, and what they think about them.” Sense-Making is not limited to cognitive 



 

63 | P a g e  
 

effort but includes any experience that people identify as using in their own sense-

making, including emotions, ideas, and conclusions (Dervin, 2003a, p. 332). Sense-

Making does not assume that information use is always good; it allows for non-useful 

or negative outcomes and considers this to be an essential part of research on 

information system design (Dervin, 1999, p. 739). It can be applied in a very literal 

sense, as well as in terms of methods and theory. For example, in addition to using 

Dervin’s approach as a theoretical and methodological framework, Solomon (1997) 

studied how people make sense or how they described what they were doing when 

they used information during work planning tasks.  

2.5.1 Gap-defining and gap-bridging 

The core assumption in the Sense-Making approach is the concept of the gap or 

discontinuity that people face when trying to find information. According to Dervin 

(1992, p. 82), “a person in a moment defines the moment as a particular kind of gap, 

constructs a particular strategy for facing the moment, and implements that strategy 

with a particular tactic.” However, this movement through time and space is not 

necessarily a linear process (Cardillo, 1999). Figure 2-2 illustrates Dervin’s Sense-

Making Metaphor.  

Dervin (1992, p. 62) considers the discontinuity assumption to be important in the 

study of human information behaviour that is internally controlled. In the context of e-

book index use, the first gap in knowledge faced by the user might be how to interact 

with the book as an information system itself. The index user must first make sense of 

how the hyperlinks between index and text work [define the gap] and whether they 

lead to text that is relevant to their needs [bridge the gap] before they can use the 

book to fill other gaps in knowledge. The sense-making and unmaking process while 

encountering and attempting to bridge these gaps is described using “verbings”, which 

focus attention on the process rather than on the person (Dervin, 2003f, p. 141).  
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Figure 2-2. Dervin's Sense-Making Metaphor  

[This image originally appeared in Dervin, B., & Frenette, M. (2003). Sense-Making methodology: Communicating 

communicatively with campaign audiences. In B. Dervin, L. Foreman-Wernet, & E. Lauterbach (Eds.), Sense-making 

methodology reader: Selected writings of Brenda Dervin (pp. 233-249). Hampton Press, Inc. Reprinted by permission 

of Hampton Press, Inc.] 

 

2.5.2 Sense-Making as a research framework 

Dervin (2003a) has proposed a theory for information design based on her Sense-

Making approach. This theory takes a communication perspective on information, in 

which the user’s role in the definition of information is paramount. Effectively, 

information design should be metadesign or “design about design, design to assist 

people to make and unmake their own informations, their own sense” and systems 

created in this way should “assist people in designing their own information” (Dervin, 

2003a, p. 331).  
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The Sense-Making Methodology has evolved since it was first proposed by Dervin over 

forty years ago. It has been applied in many fields but is essentially a user-oriented, 

interpretive and phenomenological approach to information needs, seeking and use 

(Dervin, 2015). The Electronic Journal of Communication published exemplars of the 

use of Sense-Making Methodology in Issues 2, 3, and 4 of Volume 9in 1999 that 

illustrate the range of applications for this approach. Examples include research on 

human information behaviour in various settings, including the workplace, public 

communication, religion, and healthcare. This study generally follows the approach to 

Sense-Making used in the LIS discipline; for example, Narayan and Olsson’s (2013) use 

of Sense-Making to explore the organisation and findability of information, Godbold’s 

(2006) use of Sense-Making to explore new models of information behaviour, and 

Zhang and Soergel’s (2016) investigation of the cognitive processes involved in sense-

making. 

It is important to note that there are variations in how the Sense-Making Methodology 

has been applied as researchers pick and choose the parts of it that suit their purposes 

(Dervin, 2015). This study is no different, as various aspects of Sense-Making that best 

fit the research design have been used. Dervin notes that “these pickings and 

choosings are usually useful” but can limit the ability to develop “a stable portrait” of 

the methodology (Dervin, 2015, p. 60). Dervin’s concern is appreciated; however, the 

primary intention in this study was not to develop the Sense-Making Methodology 

itself. The basic premises of Sense-Making were used as a framework, not as a 

prescriptive means for how to conduct research. The particular focus of this study was 

linking human behaviour to the design of an information system, namely an e-book. 

Foreman-Wernet (2003) suggests that the Sense-Making approach can assist with 

making this link between theory and practice because it focuses on the process of 

communication in a way that can translate to changes in applied settings. Used as a 

framework for user studies, the basic premise of Sense-Making is to look for the gaps, 

think about how people define and bridge them, talk to them about the process, and 

then use this understanding to design systems that better serve them (Dervin, 1998, p. 

39).  
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While there are many potential applications of Dervin’s metaphor, there may also be 

limits to its use. These will be discussed further in relation to the findings of this study 

in section 5.5.2.  

2.6 Conclusion 

The development of indexes is directly connected with the evolution of the book. 

Therefore, this review included overviews of the history of book indexes and the 

development of e-books. The research literature on book indexes in both p-books and 

e-books was discussed in this context and significant gaps in knowledge were 

identified. Specifically, the research that has been conducted has been system-

oriented and little is known about use of indexes from the readers’ perspective, and 

while there is a large body of literature on e-books, very little of it contains exploration 

or documentation of index use within the e-book environment. As index use can be 

considered a form of information seeking, theories of information behaviour that 

could be applicable in the context of e-book index use were then considered, including 

Dervin’s Sense-Making Metaphor. Finally, the use of Dervin’s Sense-Making 

Methodology as a research framework was explained in order to set the stage for the 

next chapter, which describes the research design used in this study. The research 

questions posed and methods used have been guided by this Sense-Making approach 

in order to maintain a focus on the information seeking behaviour of active e-book 

index users. 
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3 Chapter Three: Research Design 

3.1 Introduction 

The research design used in this study is explained in this chapter, starting with the 

methodology underpinning it and progressing through methods of data gathering and 

analysis. The position of the researcher, limitations of the study, and aspects of 

trustworthiness are also discussed. The pilot study used to test data gathering 

methods and the refinements that arose from this are described. Finally, a plan for 

management of the data collected is presented. 

3.2 Methodology  

The qualitative framework for this research is based on a constructivist viewpoint 

within an interpretivist paradigm and guided by Dervin’s Sense-Making Methodology. 

Taking a constructivist and interpretivist stance enabled exploration of e-book indexes 

from the users’ perspective. The use of qualitative data gathering methods and an 

inductive approach to data analysis in this study are consistent with interpretivism. 

They have enabled a more open and iterative path to engagement with research 

subjects than would be possible using quantitative methods that would have required 

the creation of operational definitions and arbitrary boundaries (Silverman, 2014).  

3.2.1 Interpretivism and constructivism 

An interpretivist approach “looks for culturally derived and historically situated 

interpretations of the social life-world” (Crotty, 2020, p. 67). Interpretivist researchers 

generate knowledge through interaction with the phenomenon under investigation 

and acknowledge multiple realities constructed by people as they interact with the 

world (Ford, 2015, p. 177).  

Constructivism is the view that “an individual mind constructs reality but within a 

systematic relationship to the external world” (Talja et al., 2005, p. 81). A constructivist 

view supports the idea that the subjective and objective can co-exist, and reinforces 

the distinction between data, which exists independently, and information, which is 

constructed by people making meaning from data. Bates (2005a) provides an example 

of this based on Parker’s definition of information as “the pattern of organization of 
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matter and energy” that could also be applied to use of a book. A pattern of 

organisation, such as the shape and structure of a book, can exist in the universe in an 

objective sense in that the physical material in the book has a different pattern of 

organisation than the air around it. How a human being interacts with the physical 

object of the book is dependent on their perceptual abilities, such as their vision. 

Humans may also impose their own patterns of organisation on an object through 

patterns of thought, feeling and memory. 

Constructivism sits within the interpretivist paradigm because it focuses on how 

people construct or interpret their world. Constructivism supports a user-centred 

approach to this research that puts the focus squarely on the e-book user and not on 

the index as a system. The focus on meaning-making in the individual mind is a 

hallmark of cognitive constructivism, which focuses on the active role of individuals in 

making sense of information (Kasemsap, 2015). It should be distinguished from social 

constructivism and constructionism, which place more emphasis on social influences 

and the collective generation of meaning (Crotty, 2020, p. 58).  

The individual development of mental models, which may be an important aspect of e-

book index use, is also addressed by a cognitive constructivist approach (Talja et al., 

2005) (see section 2.4.1.5 for more on mental models). Kuhlthau (1993) borrowed a 

cognitive constructivist framework in proposing the uncertainty principle, which may 

be relevant to active e-book index use and connect with Dervin’s gap concept. Kelly’s 

(1963) personal construct theory, which was used by Kuhlthau as a prototype for 

theory building, may also be closely connected (see section 2.4.1.3 for further 

discussion of the uncertainty principle). 

3.2.2 Sense-Making  

Sense-Making has been described and used as a theory, method, and methodology 

(Dervin, 1992). Dervin (1999, p. 729) stated that “Sense-Making has evolved into a 

generalized communication-based methodology seen as useful for the study of human 

sense-making (and sense-unmaking) in any context.” As a methodology, it is often 

identified as Sense-Making (with the use of capital letters). In this thesis, the process of 

sense-making (using lowercase letters) was also based on Dervin’s theoretical concept 

of the Sense-Making Metaphor as movement through time-space; it thus “mandates 
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simultaneous attention to both the inner and outer worlds of human beings and the 

ultimate impossibility of separating them” (Dervin, 1999, p. 730).  

Dervin (1999) has progressively described her Sense-Making approach as 

constructivist, post-constructivist, postmodern modernist, communitarian, and a 

verbing approach. She describes Sense-Making as a methodology “between the 

cracks” that “posits reality as ordered in part, chaotic in part, evolving in part” (Dervin, 

1999, p. 730). According to Savolainen (1993, p. 18), Dervin takes a clear constructivist 

stance because of her discontinuity assumption and belief that all information is 

subjective and constructed by humans. The epistemological and ontological stance in 

Dervin’s (1992, p. 63) concept of information as “that sense created at a specific 

moment in time-space by one or more humans” conforms with constructivist concepts 

that humans create their own personal sense of reality. This study also situates 

information seeking within the cognitive constructivist perspective.  

The Sense-Making approach used in this study was also influenced by phenomenology, 

which is the study of human conscious experience guided by how things appear to 

people. Phenomenology can be considered as a “method of seeing” rather than a 

doctrine (Gallagher, 2012, p. 8). Intentionality or the “essential relationship between 

conscious subjects and their objects” is a basic concept in phenomenology and allows 

for the intersection of objective and subjective viewpoints (Crotty, 2020, p. 79).  

Crotty (2020, p. 78) describes the phenomenological movement as being launched 

under the battle cry of “back to the things themselves!” This is consistent with the 

specific focus on the interaction of the reader with the index and text (things) in this 

study.A Sense-Making approach allows for extension beyond investigation of direct 

experience to exploration of the “phenomenological horizon” or past, present, and 

future experiences (Dervin, 2003g, p. 155). It does this by approaching research 

participants as theorists who are capable of self-reflection and by allowing them to 

name and describe their own world (Dervin, 2003g; Foreman-Wernet, 2003). This is 

consistent with an interpretivist approach and a focus on individual construction of 

reality. Savolainen (1993, p. 25) suggests that Dervin’s Sense-Making approach to 

conducting research may enable participants to better understand their individual 
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approaches to problem solving. This viewpoint is consistent with the interview 

technique used in this study (see section 3.3.5.5 for further details).  

Sense-Making (as defined by Dervin) is a methodology that allows for use of both 

qualitative and quantitative approaches. For example, gap-defining and gap-bridging 

may be studied using qualitative methods that focus on individual sense-making, and 

systematic behaviour can be studied using quantitative methods that focus on 

practices rather than people. In Dervin’s (1999, p. 731) words, “in Sense-Making, the 

same framework is applied to both structures and agents.” However, qualitative rather 

than quantitative approaches will be used in this study in order to explore the user 

experience in depth. For example, eye tracking data will not be analysed quantitatively 

in isolation but will be used as a tool for qualitative exploration by both the researcher 

and the participants (see section 3.3.5.4 for further details).  

Dervin’s (2003h) focus on a “verbing” perspective, or the dynamic process of 

communication, was used in order to fill in the gap in an adaptation of Dervin’s Sense-

Making Metaphor (see Figure 2-2 and section 3.4.1.2 on data analysis). The use of 

Dervin’s “verbing” approach in this study contrasts with more traditional usability 

studies, which focus on user interaction with a system in terms of effectiveness, 

efficiency, and satisfaction (Cairns & Cox, 2008). While these features can be useful, 

they do not provide insight into how an interface works or a good starting point for 

system design. Cairns and Cox (2008, p. 212) note that “whilst a design may be 

effective, efficient and satisfying, it can somehow still not be a good user interface.”   

3.2.3 Position of the researcher 

This research project grew out of my quest as a professional to find evidence to guide 

and improve my practice. When I could not find what I was looking for in the academic 

literature, I resolved to go looking for the answers myself. As both a professional book 

indexer and a doctoral candidate, I am a practitioner-researcher, which means “an 

individual who both conducts research and provides direct services” (Yanos & Ziedonis, 

2006, p. 249). Practitioner-researchers are known to adopt a view of the world based 

on their own assumptions of it, which tends to generate scepticism from academics 

and other researchers (Fox et al., 2007).My previous knowledge puts me in a privileged 

position, able to investigate my practice at a depth that other forms of research might 
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not achieve (Jarvis, 2000, p. 24). As Silverman (2013, p. 24) notes, there is value in 

basing a doctoral thesis on an area with which you already familiar.  

The conclusions and recommendations that I have drawn from this study have been 

influenced by both sides of my world, practice and research. Fox et al. (2007, p. 1) 

state that “the aim of practitioner research is fundamentally no different from other 

forms of research in that it is about generating new knowledge”. However, they also 

note that it is essential for practitioner-researchers “to develop skills in arguing for and 

defending their position” (Fox et al., 2007, p. 86). I would take this even further and 

suggest that practitioner-researchers should develop and hone their skills as 

researchers to match their professional skills (Coe & Muir, 2021). In my case, the 

intersection of my professional knowledge and the need to demonstrate my 

developing research skills also led to what Holliday (2007, p. 27) describes as “a 

liberation of latent research ideas” . As I note in my literature review, while there has 

been some investigation of index use, it has been primarily from a system-focused 

approach, not from the viewpoint of the index user. Conducting research that focused 

on readers rather than the systems required me to approach indexes in a new way. 

While I looked closely at the methods and methodology literature, I also relied on 

hunches and intuition that arose from my practical experience both when designing 

this study and when analysing the data.  

A qualitative approach was used in this study in order to explore the users’ experience. 

There is no attempt to maintain an “illusion of objectivity” by presenting procedures as 

straightforward or objective at all times (Holliday, 2007, p. 7). A qualitative approach 

was used in order to move outside the realm of positivism and “delve deep into the 

subjective qualities that govern behaviour” (Holliday, 2007, p. 7). This meant a focus 

on both my participants’ behaviour and my own. This is evident in the data gathering 

methods that I have chosen to use in a co-constructivist approach that enabled me to 

share the sense-making journey with my participants (see section 3.3.5 for further 

details about my data gathering methods). As Crotty (2020, p. 51) notes, taking a 

constructivist viewpoint can enable a researcher to transcend their conventional 

understanding of a phenomenon. This viewpoint also required me to avoid 

“methodolatry” or a combination of method and idolatry that involves “a 
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preoccupation with selecting and defending methods to the exclusion of the actual 

substance of the story being told” (Janesick, 2000, p. 390). 

Given my position as a practitioner-researcher, managing subjectivity using both 

reflexivity and reflection became an important part of my research process. As Adams 

et al. (2008) note, reflexivity or reflection on any potential impact that the researcher 

may have on the research is particularly important when conducting a study using the 

researcher’s own designs. There is a subtle difference between reflexivity, which 

entails immediate self-awareness and acknowledgment that the researcher is co-

constructing their findings with participants, and reflection, which involves thinking 

about something after the event (Finlay & Gough, 2003, p. ix). As Gough (2003, p. 23) 

notes, “at the very least, reflexivity implies that the researchers make visible their 

individuality and its effects on the research process.” Thus, qualitative researchers no 

longer aim to abolish their presence in their research but rather turn it from a problem 

into an opportunity by including reflexive steps (Finlay, 2003, p. 5).  

Finlay (2003) offers a typology of reflexivity that includes five variants. The variants 

that most closely align with the approach that I took in this study are “reflexivity as 

introspection” and “reflexivity as mutual collaboration” (Finlay, 2003, p. 6). 

Introspection provided the spark that inspired this research project in the first place – 

essentially, the data of my own experience as a professional that led me on the path to 

identifying a research question that I felt needed to be answered and the motivation 

to learn the research skills to do that. Approaching reflexivity as mutual collaboration 

was an inherent part of the methodology that I chose. Mutual collaboration is a key 

element in the Sense-Making framework, which involves the participant as a colleague 

in the research process. In this study, I did that specifically during retrospective 

interviews in order to provide opportunities for my own interpretations or comments 

to be questioned or confirmed (see section 3.3.5.5 for further details on the interview 

technique used). This use of reflexivity as collaboration or co-construction goes beyond 

the strategies of participant validation or offering data analysis to participants for their 

commentary (Gough, 2003, p. 25).  

The need to manage subjectivity extended to participants as well. While my presence 

during data gathering undoubtedly influenced participants’ thoughts and behaviour, it 
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also enabled a depth of discussion relevant to my research questions. Engaging 

participants in talking with me in detail about their interaction with the e-book indexes 

was challenging at times and required a balancing act between holding myself back 

and trying to involve them in the research. As Holliday (2007, p. 61) explains, 

Although the actual words that people say undeniably represent their views, 
verbatim data is as much mediated by the presence of the researcher, what she 
chooses to ask, the way she asks it, how she leads the conversation, how she 
frames the interview event, what she chooses to select from the broader 
corpus, how she interprets what she selects, and so on. It is certainly not the 
case that what people say is hard evidence of what they think. On several 
occasions when I have asked interviewees to confirm what they said in the 
past, they have told me that their words belonged only to the moment of the 
research event. Verbatim data has therefore to be managed for its subjectivity 
just as much as other data forms. 

Inviting participants to share in the data gathering process is also particularly 

important when asking them to talk about something that they normally do silently 

and without reflection, such as using a book index. It is not easy to study reading 

behaviour; in fact, “observing people read is by nature creepy” (Marshall, 2010, p. 95). 

Using an approach that aims to engage participants in the research can ameliorate the 

more “creepy” aspects of observing their behaviour.  

While conducting interviews from a Sense-Making perspective involves interaction 

with participants in ways that explicitly invite them to theorise about their own worlds, 

this method does not ignore the viewpoint of the researcher. Dervin (1997, p. 129) 

suggests that the researcher should include herself as a subject of examination and 

check how participants interpret her interpretations. This does not imply that the 

researcher’s voice is marginalised or that she should suppress her own interpretations; 

rather, it acknowledges that the researcher is also engaging in sense-making (Dervin, 

2003g, p. 145).  

I do not pretend that the data I collected and analysed is a raw representation of 

reality; it is already different to the reality it was taken from because of how I collected 

it and my role in analysing it. It had to be presented with my argument, otherwise the 

significance of it would not be understood. However, it was important not to let my 

methodology get in the way of the data (Holliday, 2007, p. 92). Transcribing and 
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describing the recordings was a good way to submit myself to the emerging patterns in 

the data first – to let the data speak to me . As Holliday notes,  

Often the themes have been growing within the researcher’s mind through the 
whole research process. Researchers often know the character of their data 
regardless of formal analysis. It is after all largely a product of their own 
thinking during the process of collecting and recording. Furthermore, the way 
in which the researcher sees the data is influenced by her ‘own background and 
latent theory’, which means that what emerges will be a construction of her 
own reality and thus different in some ways to what another scholar might 
discover in the same data. (p. 94) 

While this research project was inspired and influenced by my professional experience, 

my experiences in the world of academia led me to the decision to conduct this 

research in a manner recognisable to other researchers and to write most of this thesis 

in an academic voice.This voice does not negate my position as a practitioner-

researcher and, when possible, I have endeavoured to make my practitioner 

knowledge visible. As Janesick (2000) explains, it is up to the researcher to explain 

clearly in her writing how sense was made in designing a study that will answer the 

questions posed and to make the process as clear and accountable as possible. It is my 

unique position as a practitioner-researcher that has enabled me to pose these 

questions and answer them in the manner that I have.The questions I have asked may 

be answered in other ways by other researchers, who may seek to transcend the 

limitations of this study (see section 3.7 for further discussion of limitations).  

While my professional experience was extensive before I started this investigation, it 

was my skills as a researcher that were developed and put to the test. Other types of 

reflexivity have helped me to reflect on this experience and improve my research 

practices, in particular, “reflexivity as social critique”, which in my case involved taking 

the opportunity to reflect on my research practice in terms of the social construction 

of power and the relationship between researchers and participants (Finlay, 2003, pp. 

12-14). My research skills are now converging and balancing with practice, held 

together by the glue of curiosity as illustrated in Figure 3-1 (Coe & Muir, 2021). My 

curiosity continues to be sparked as I have found yet more questions to be answered 

(see section 5.6 on recommendations for further research).  
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Figure 3-1. Model of a practitioner-researcher 

  

Summing up my position as the researcher, my role as a practitioner brought unique 

insights, not only in terms of the questions that I have asked but in how I have 

conducted this study. I acknowledge that this thesis is my own “organized 

construction” of the data and will be different to what researchers might do with it 

(Holliday, 2007, p. 91). My overall aim has been to use my developing research skills to 

answer the questions that I posed as well as possible and to ultimately share my 

findings with both my academic and professional worlds. I am also aware that I am 

only addressing aspects of a phenomenon and that “the whole story will certainly 

extend far beyond” what I have attempted (Holliday, 2007, p. 91). 

3.3 Data gathering  

3.3.1 Overview 

The term data gathering rather than data collection is used to describe this phase of 

the study. Data construction might also be an accurate term given the constructivist 

nature of the research design and the fact that the data gathered was constructed by 

participants in response to the study and in conjunction with the researcher (Kara, 
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2018, p. 96).The term data gathering was chosen in order to encompass the various 

methods that were used and to align more closely with traditional terminology.  

Study participants were recruited from the population of students and staff at Charles 

Sturt University. Data gathering occurred in the Digital Library Usability Lab on the 

Wagga Wagga campus. Participants were asked to perform various tasks designed to 

engage them in using active e-book indexes on personal computers in the lab. Two 

data types were gathered: 1) a visual record (using eye tracking equipment), and 2) 

talk (using interviews, audio recording, and transcription).  

While it would have been possible to use the eye tracking data alone to partially 

answer the first research sub-question about how locators in active e-book indexes 

make sense to readers, without the addition of interviews, it would have been difficult 

to know what was influencing them (the second sub-question) or how they would like 

to use the indexes (the third sub-question). Thus, the interviews were used to guide 

participants through retrospective discussion of the eye tracking recordings in order to 

fully answer the main research question.    

3.3.2 Participants 

This study used purposive sampling in order to recruit participants who were most 

likely to address the research question efficiently (Blandford et al., 2016, p. 25). A total 

of 22 participants were recruited from the population of students and staff at Charles 

Sturt University. The pilot study involved six participants and 16 were included in the 

later data gathering phase. Participants included 11 undergraduate students, six 

postgraduate students, and five university staff members; of these, 18 were female 

and three were male. 

This population was appropriate because they were likely to be exposed to e-books at 

the time of participation and in the future due to Charles Sturt University library’s e-

preferred policy, which encourages purchase of electronic versions of material 

(including e-books) in preference to print or hard copy. The first selection principle on 

the library’s collection development webpage states the e-preferred policy. Other 

university libraries within Australia include e-books in their collections, and thus the 

results of this study may be transferable to similar university populations. University 

students and staff at Charles Sturt University were also likely to have English literacy 

https://library.csu.edu.au/about/policy-and-regulations/collection-development
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levels that were sufficient for the purposes of this study. The minimum academic 

requirements for entry by domestic students include completion of secondary study at 

an Australian institution, which in most cases is conducted in English, and international 

students are required to meet English language requirements.  Courses at the 

university are taught in English (except for study of other languages) and the university 

campus library’s collection is primarily English language material.  Participants were 

asked during the orientation session in the usability lab whether they had used e-

books before in order to determine if they required assistance using the e-books 

provided in this study (see section 3.3.5.3 for further details). Participants in the pilot 

study indicated that they were familiar with e-books, demonstrated that they had 

appropriate English literacy skills, and were able to successfully use the e-books and 

indexes provided (see 3.5). The proximity of this population to the Digital Library 

Usability lab on the Wagga Wagga campus was also a factor in the selection of 

participants (see section 3.3.4 for more about the setting). 

Recruiting participants for this study was difficult at times, due to the relatively small 

number of students and staff regularly on the Wagga Wagga campus, particularly 

during the period of COVID-19 pandemic restrictions. For this reason, convenience 

sampling was used in that anyone within the target population able and willing to 

attend the usability lab was invited to participate. 

Various methods were used for recruitment. These included direct contact, such as 

interaction with students and staff during residential schools, study visits, and 

orientation week, and mediated contact, such as assistance from lecturers or staff to 

contact students or colleagues. These are recruitment methods commonly used in 

qualitative studies, particularly when attracting participants is difficult (Given, 2016, p. 

67).  

While convenience sampling can assist when recruitment of participants is difficult, it 

can lead to a homogeneous sample (Williamson, 2013b). In order to avoid this 

problem, a range of participants were recruited. Participants were asked to record 

their role at the university (undergraduate student, postgraduate student, academic 

staff member, or other staff member) and gender identity (male, female, transgender 

or other identity), but this information was not used for any other purpose than 

https://study.csu.edu.au/international/apply/course-entry-requirements
https://study.csu.edu.au/international/apply/course-entry-requirements
https://study.csu.edu.au/international/apply/course-entry-requirements
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attempting to maintain a diverse sample throughout the recruitment process. It is 

important to note, however, that Sense-Making theory explains differences in 

behaviour by contextual factors rather than as differences between individuals or 

groups, so this data was not analysed (Dervin, 1989; Talja, 1997).  

Many of the participants in this study were from the Information Studies discipline (at 

all levels, i.e., undergraduate and postgraduate students, and staff) and most identified 

as female (the gender options presented to participants were female, male, 

transgender or other identity). LIS students were particularly interested in the topic of 

the research and in visiting the Digital Library Usability Lab, and the greater number of 

female participants may reflect a similar gender balance in the LIS courses. While it 

might seem like a limitation to include significant numbers of participants from one 

discipline, it should be noted that many of the participants, particularly the 

postgraduates and the staff, had completed degrees in other disciplines. This was also 

true of several of the undergraduate students, who had started degrees in other 

disciplines then transferred to Information Studies courses. For example, two 

undergraduate participants disclosed that they had previously studied psychology and 

medical radiation. Many of the students were also doing part-time study while working 

and had other experiences to draw upon. Overall, the sample reflected a range of 

university roles (including students and staff at various levels) and backgrounds.  

Non-probability samples are usually small in size (Williamson, 2013b). The time-

consuming and in-depth nature of the eye tracking and interview techniques imposed 

a limit on sample size; however, the quality of the data obtained through these 

methods compensated for this limitation. Recruitment of participants and data 

gathering continued until the researcher determined that informational redundancy or 

saturation, which is the point at which no new information is being added to the study, 

was reached (see section 3.4.1.3 for further details of data saturation).  

3.3.3 Ethical considerations 

As this research project involves human participants, it followed the guidelines 

outlined in the National Statement on Ethical Conduct in Human Research. Approval for 

this study was obtained from the Faculty of Arts and Education Low Risk Human Ethics 
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Committee at Charles Sturt University before recruitment of participants started 

(protocol number H18072).  

Participation in this study was voluntary, and participants had the option to withdraw 

from the study at any time. An information sheet about the study was provided to 

participants along with consent forms before data gathering began. The information 

sheet provided details on the types of data that would be collected and how that data 

would be managed. Participants were informed that they could withdraw from the 

study at any point and that they had the option to withdraw any data; however, in 

practice, this meant at any point up until submission of this thesis for examination. The 

information sheet also explained that data would be retained for at least five years by 

the researcher and in research data archives at Charles Sturt University and that they 

were giving extended consent for the data to be used for additional research. 

Anonymity of participants was ensured through use and reporting of de-identified 

data. Privacy of participants was ensured through use of secure computer equipment 

and secure data storage. 

Participants were offered compensation in the form of a gift card. This type of 

compensation is warranted in cases where participants are asked to volunteer a 

significant amount of time (Given, 2016, p. 67). Participants in this study were asked to 

devote at least one hour of their time to the study. Therefore, the $25 gift card offered 

was comparable to the student hourly rate as casual staff at Charles Sturt University. 

3.3.4 Setting  

Data was collected in the Digital Library Usability Lab at Charles Sturt University, which 

is located in the library on the Wagga Wagga campus (see Figure 3-2). The purpose of 

the lab is to facilitate human-computer interaction research at the university. Facilities 

available in the lab included a desktop PC running Microsoft Windows that was 

equipped with Tobii Studio eye tracking equipment and software. Microphones and 

the Voice Recorder program were available for audio recording.  
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Figure 3-2. Digital Library Usability Lab at Charles Sturt University 

 

3.3.5 Data gathering methods 

3.3.5.1 Prototype active e-book indexes 

As explained in section 2.3.3, very few e-books contain active indexes and methods for 

including them are not well-established. Therefore, active e-book indexes with the 

levels of locator specificity required for this study were not readily available, and it was 

necessary to create prototype indexes. Active e-book indexes that contained page 

numbers as locators that were linked to various levels of specificity were created in e-

books selected for this study (see section 5.2.2 for discussion of the significance of this 

focus on locator specificity). Two books without copyright restrictions were 

downloaded from free online e-book repositories. This allowed the researcher to 

modify the e-book indexes and formats for the prototypes without legal limitations or 

financial constraints. Books on general topics rather than books in specific disciplines 

were selected in order to provide text and index entries that could potentially be 

understood and engaged in by all participants. Participants indicated that they found 

the topics of the e-books interesting (see sections 3.5 and 4.4.3.2). 
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The books selected had older publication dates, prior to 1955, hence copyright had 

expired. The structure of the prototype e-books and indexes created for this study 

were similar to recently published e-books. It is not unusual to find digitised versions of 

older titles in the e-book collections that can be accessed via university libraries.A 

larger range of older publications are also available in accessible formats from free 

online e-book repositories, such as Project Gutenberg and Many Books.  

The e-books selected for use in this study were the following: 

Charles Sturt – His Life and Journeys of Exploration by J.H.L. Cumpston 
(published 1951). Downloaded from Project Gutenberg Australia at 

http://gutenberg.net.au/ebooks07/0700391h.html 

Cocoa and Chocolate: Their History from Plantation to Consumer by Arthur W. 
Knapp (published 1920). Downloaded from Project Gutenberg at 

https://www.gutenberg.org/files/19073/19073-h/19073-h.htm 

The readability level of the e-books fell within the Standard (70) to Difficult (30) range 

on the Flesch Reading Ease score, which is a readability test designed to measure the 

comprehension difficulty of a passage of text in English. The formula is based on 

average sentence length in words, number of affixes, and the number of references to 

people (Flesch, 1948). Charles Sturt – His Life and Journeys of Exploration has a Reading 

Ease score of 62.2, which is suitable for an average grade level of 10, i.e., it should be 

easily understood by people aged 15 to 16 years. Cocoa and Chocolate: Their History 

from Plantation to Consumer has a score of 63.9, which is suitable for a grade level of 9 

and should be easily understood by people aged 14 to 15 years. Flesch Kincaid Reading 

Ease scores were calculated using the free readability test tool found at WebFX. 

 
The e-books selected contained indexes, but  they were not of professional quality and 

the index in the book Charles Sturt – His Life and Journeys of Exploration did not 

contain locators. A list of terms is included at the end of that e-book that is labelled as 

an index but without page numbers or any other forms of locators and with the 

instruction “Use the ‘search’ function of your software to locate these references”. 

Therefore, in order to ensure that professional-quality indexes were included, indexes 

for both books were written by the researcher using Cindex, which is a software tool 

produced by Indexing Research that is commonly used by professional book indexers. 

An independent professional indexer with no direct links to this research then 

https://www.copyright.com.au/about-copyright/duration/
https://www.copyright.com.au/about-copyright/duration/
https://www.gutenberg.org/
https://manybooks.net/
http://gutenberg.net.au/ebooks07/0700391h.html
https://www.gutenberg.org/files/19073/19073-h/19073-h.htm
https://www.webfx.com/tools/read-able/flesch-kincaid.html
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reviewed the quality of the indexes prior to their preparation as prototypes and 

provided feedback on the format and style of the index entries. Her expertise with 

indexing biographies was particularly valuable for the Sturt book as the researcher had 

limited experience with this type of content. For example, she suggested considering 

whether to use chronological or alphabetical ordering for index entries and adding 

glosses to index entries to provide context for the reader. The researcher amended the 

indexes accordingly until the indexer was satisfied that they were of good quality. The 

e-books downloaded from the online repositories were reformatted and the locators 

in the index entries embedded into the text at various levels using the following tools: 

Adobe InDesign Creative Cloud (CC), which is commonly used desktop publishing 

software; Index Manager, which is dedicated software for professional indexing; and 

Kerntiff (KPS) IndexUtilities, which are a collection of scripts and plugins that were 

used to help embed the index markers into an InDesign project. The e-books with the 

prototype indexes were then exported from InDesign in an EPUB format (see section 

2.3.3 for more about the EPUB format). 

3.3.5.2 E-book reader application 

The e-books were presented to participants in FBReader, which is freely available 

software for reading EPUB files on a personal computer. FBReader was chosen after 

investigation of a variety of e-reader applications. There are many variations in how e-

reader applications display indexes and handle the various levels of locator specificity, 

therefore it was necessary to test a number of applications for these features and to 

determine whether they could be used within the Tobii Studio platform. FBReader was 

chosen because of its ability to handle locator specificity appropriately, which in this 

case meant following the hyperlinks from the index locators narrowly into the text as 

described below and in a series of articles published by Coe and Wright (2019, 2020a, 

2020b, 2021). 

Page-level locator 

Some index entries were linked to the top of the page in the e-book as formatted in 

InDesign. For example, the locator in the index entry “Acosta, Joseph, 15” was 

embedded after the word “chocolate” in the heading at the top of the formatted page 

numbered 15 in the InDesign file as shown in Figure 3-3. In FBReader, the hyperlink 
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from the index entry leads to the section that contains text about Joseph Acosta, as 

shown in Figure 3-4. Note that the text in figure 3-4 and in several other figures 

provided in this section is not intended to be legible as these are screenshots 

illustrating the location of the hyperlink only. 

 

 

Figure 3-3. Location of the page-level locator for the index entry “Acosta, Joseph” in InDesign text  

 



 

84 | P a g e  
 

 

Figure 3-4. Text displayed after following the page-level locator from the index entry “Acosta, Joseph” in 

FBReader  

 

Paragraph-level locator 

Other entries were linked to the beginning of a paragraph in the formatted e-book. For 

example, the locator in the index entry “cacao beans, colour of, roasted, 118” was 

embedded between the words “After” and “roasting” at the start of the paragraph 

containing the relevant text, in this case describing the colour of roasted cacao beans, 

as shown in Figure 3-5. When the hyperlink from the locator is clicked, FBReader 

displays the text on screen from the beginning of that paragraph, as shown in Figure 

3-6. 
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Figure 3-5. Location of the paragraph-level locator for the index entry “cacao beans, colour of, roasted” in 

InDesign text 

 

 

Figure 3-6. Text displayed after following the paragraph-level locator from the index entry “cacao beans, colour 

of, roasted” in FBReader 

 

Line-level locator 

Other entries were hyperlinked at the line-level in the formatted e-book. The locator in 

the index entry “cocoa tea, 147” was embedded just after the words “cocoa tea” in the 
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text, as shown in Figure 3-7. When the hyperlink from the locator is clicked, FBReader 

displays the text on screen from the beginning of that line, as shown in Figure 3-8. 

 
Figure 3-7. Location of the line-level locator from the index entry “cocoa tea” in InDesign text 
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Figure 3-8. Text displayed after following the line-level locator from the index entry “cocoa tea” in FBReader 

 

3.3.5.3 Task-based approach  

Tasks are fundamental components of information retrieval studies and in this context 

are defined as goals to be achieved while performing instructions (Hackman, 1969; 

Toms, 2011). Tasks can be used as vehicles for conducting research or as the object of 

research (Toms, 2011). In this study, tasks were used for both roles – participants were 

asked to follow instructions for using an active e-book index in order to engage them in 

the study as well as to investigate how they performed the task.  

Participants were asked to perform five tasks with each e-book (ten tasks in total) that 

had been classified by analytical complexity and by the relationship between the index 

entry and the text in the book. The purpose of this classification was to engage every 

participant with all of the indexes and texts in similar ways. The researcher devised the 

tasks beforehand based on the content and indexes in the books. The aim of the tasks 

was to engage participants in using the indexes in different ways and in using all of the 

variations in locator specificity, i.e., links to page, paragraph, and line level. While the 

devised tasks were not naturalistic, they were pre-tested and adjusted accordingly 

with the aim of realistic use (see section 3.5 for more about pre-testing in the pilot 

study).  
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Types of tasks included the following: 

• factual tasks, in which a specific word in the index entry appeared clearly in the 

text and the question could be easily answered; 

• mixed tasks, in which a specific word in the index entry appeared clearly in the 

text but textual analysis was required to answer the question; 

• analytical tasks, in which the specific words in the index entry did not appear 

clearly in the text and textual analysis was required to answer the question. 

 

The tasks presented to participants, the related index entries, and the locator 

specificity of those entries were the following (refer also to the list of task codes in 

Table 4-1): 

Book 1: Charles Sturt – His Life and Journeys of Exploration  

1. What did Wagga Wagga look like when Charles Sturt was here?  

 

Every participant started with this task in the Sturt biography. The other tasks 

were randomised. 

This was a factual task, and there was one very clear option to use in the index:  

Wagga Wagga, 46 (page level) 

2. Did Charles Sturt suffer from scurvy? 

This was a factual task, and there were several options in the index: 

       scurvy, 115, 147, etc. (page and line levels)   

 

3. This university is not the only tribute to Charles Sturt in New South Wales. 

What are the others? 

This was a factual task, and there were several options in the index: 

      New South Wales – tributes to Sturt, 191 (line level) 

      tributes to Sturt – New South Wales, 191 (line level) 

 

4. Why did Charles Sturt take a boat into Central Australia? 



 

89 | P a g e  
 

This was a mixed task, and the index entry options were: 

boats, Central Australian Expedition, 136, 156, 169 (paragraph and line 
levels) 

inland sea theory, boat prepared for, 137, 156, 169 (paragraph and line 
levels) 

 

5. What did Charles Sturt look like? 

This was an analytical task, and the index entry options were: 

     portraits (Sturt) 13, 87, 179 (page, paragraph, line levels) 

     Sturt, Charles – appearance of 13, 87, 170 (page, paragraph, line levels) 

 

Book 2: Cocoa and Chocolate: Their History from Plantation to Consumer  

 

6. What is the difference between cacao, cocoa, and chocolate? 

Every participant started with this task in the Cocoa book. The other tasks were 
randomised. 

This was a factual task, and there were several options in the index: 

cacao, defined, 10 (page) 

  cocoa, defined, 10, 164 (page and line levels) 

chocolate, defined, 10-11, 165 (page and line levels) 

 

7. What does cocoa butter taste like? 

This was a mixed task, and the index entry options were: 

  cacao butter, taste of, 143 (line level) 

  taste, of cacao butter, 143 (line level) 

  cocoa butter See cacao butter (cross-reference) 

 

8. Are there more calories in cocoa or eating chocolate? 

This was a mixed task, and the index entry options were: 

cocoa, food value of, 154-155, 162 (line level) 

chocolate, food value of, 154-155, 162 (line level) 
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food value, cocoa, 154-155, 162 (line level) 

food value, eating chocolate, 159-163 (line level) 

 

9. What’s the best way to make hot chocolate? 

This was an analytical task, and the index entry options were: 

hot chocolate. See cocoa (cross-reference) 

cocoa, preparation of, 13, 156 (page and line levels; a clear answer is on page 
156) 

 

10. How long can cacao beans be stored? 

This was a mixed task, and the index entry options were: 

cacao beans, storage of, 113 (paragraph level) 

storage of cacao beans, 113 (paragraph level) 
 

Tasks were presented to participants using Tobii Studio software, which also manages 

the eye tracking equipment. This involved adding the task instructions, links to the e-

book reader software, and questionnaire elements for each of the e-books.  

Before beginning with the tasks, participants were provided with an orientation to the 

e-books, the e-reader application, and eye tracking equipment. The orientation 

included the opportunity to practice using the system while answering questions about 

gender, role at the university and experience using e-books. For example, participants 

responded to the question about their role at the university using radio buttons as 

shown in Figure 3-9. All of the participants responded that they had used e-books 

before. Participants were also asked at this point if they needed to make any 

adjustments to the font size or other aspects of the display and were encouraged to 

briefly explore the e-book and e-reader application. The orientation session also 

involved calibration of the eye tracking equipment and demonstration of the eye 

tracking recording that would be played back for discussion during the interviews. 
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Figure 3-9. Example of question asked during orientation session 

 

After completing the orientation, participants were asked to spend approximately ten 

minutes completing the five tasks with the first e-book, which was the biography of 

Charles Sturt. The researcher started the task session in the Tobii software for the 

participant and then left the room in order to allow participants to work with the tasks 

privately and without distraction; however, the researcher remained in the next room 

and advised participants to call out when they had finished the session or if they 

required assistance at any point. Participants were led through the tasks using 

instruction screens in the Tobii software such as those shown in Figure 3-10 and Figure 

3-11. 
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Figure 3-10. Example of an instruction screen at the start of a task session 

 

 

Figure 3-11. Example of an instruction screen for a task 

 

A questionnaire element was added after each task in order to give participants an 

opportunity to decide whether they had successfully completed it (Figure 3-12). The 
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aim of this element was to provide an endpoint for each task and a prompt for 

discussion during interviews. Participants were shown the questionnaire element 

during the orientation session and advised that whether or not they answered the task 

was their decision and would not be judged by the researcher. They were also advised 

not to spend too much time on a particular task if they were struggling to answer it 

and that it was acceptable to move on to the next task in order to complete the 

session within ten minutes. A guideline of two minutes per task was suggested, but the 

researcher also explained that some tasks might take more or less time. 

 

Figure 3-12. Questionnaire element after each task 

 

The first task for each e-book was the same for all participants and was a 

comparatively simple factual task. For the second e-book, the first task was also 

designed to give the participants an orientation to the terms used in the book. The 

remaining tasks were counterbalanced or “shuffled” between participants in order to 

minimise learning effects and changes in attitude due to novelty effects (Blandford et 

al., 2008; Tullis & Albert, 2008, p. 19). This process was handled using the Randomize 

feature in Tobii Studio, which changes the presentation order of media elements 

during recordings.  

3.3.5.4 Eye tracking  

As participants completed the tasks using the index, their interaction with the e-books 

and active indexes was recorded using Tobii Studio eye tracking equipment and 

software. In addition to recording eye movement, this software captures other actions 

on screen, such as mouse clicks. 
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Eye tracking equipment enables researchers to observe the position of a subject’s eyes 

in order to detect where the subject is looking, how long they look at something, and 

the path that their eyes follow. It uses a light source to illuminate the eye and create a 

corneal reflection that is detected by a high-resolution camera. Image processing is 

then used to determine the point of gaze (Bergstrom & Schall, 2014). Figure 3-13 

provides a conceptual illustration of how eye tracking equipment works.  

 

Figure 3-13. Conceptual illustration of how eye tracking equipment works 

[Illustration from https://www.tobiidynavox.com/about/about-us/how-eye-tracking-works/] 

 

The justification for use of eye tracking rests on the eye-mind hypothesis, which states 

that “people look at what they are thinking about” (Webb & Renshaw, 2008, p. 39). If 

participants are given a task, it is more likely that this use of visual attention as a proxy 

for mental attention will be valid (Webb & Renshaw, 2008).  

Collection of data through eye tracking can assist the researcher in identifying patterns 

in user behaviour (Aula et al., 2005). For example, eye tracking has demonstrated that 

our eyes jump from word to word when we read, and that fixations usually land in the 

middle of a word. Fixations are pauses in eye movement on a specific area of the visual 

field. Fixation patterns and saccades, or rapid movements of the eye from one fixation 

to another, can indicate that a user did not see what they expected to find or are 

https://www.tobiidynavox.com/about/about-us/how-eye-tracking-works/
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evaluating the meaning of what they see (Bergstrom & Schall, 2014, p. 141). This type 

of data has been used to evaluate user navigation in unfamiliar interfaces, including 

their reliance on mental models formed during past experiences, as well as online 

reading and scanning behaviour (Bergstrom & Schall, 2014). It has also been used to 

study visual search, including goal-directed behaviour or an active search for 

information using a specific strategy or plan (Bergstrom & Schall, 2014, p. 34). Figure 

3-14 displays screenshots of eye tracking data collected during this study. Note that 

the text in this figure is not legible as these are screenshots provided to illustrate the 

eye tracking feature not the text. 
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Figure 3-14. Eye tracking data collected during use of an active e-book index 

 

While eye tracking can reveal what users look at, it does not answer the question of 

why they are looking at something and it can be difficult to analyse eye tracking data in 

isolation (Bergstrom & Schall, 2014; Hyökki, 2012; Hyrskykari et al., 2008). Dillon (1994, 

p. 91) also suggests that one method alone, such as interviewing, may not be enough 

to answer the question of how an electronic text is read. Thus, a combination of 

methods, in this case eye tracking and interviews, was used in order to explore how 

readers approach active e-book indexes. The eye tracking recordings in this study were 

used in several ways – as data to be analysed, as a prompt during interviews, and as a 

method of triangulation (see section 3.4.1 on data analysis methods and section 3.6 on 

trustworthiness). 

3.3.5.5 Retrospective interviews  

After a participant completed the task session for each e-book, the researcher 

returned to the room and played back the eye tracking recordings as a prompt for 

discussion during retrospective interviews.  
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General interviews followed the discussion of the eye tracking recordings. During these 

general interviews, participants were asked to clarify or expand upon their comments 

and to reflect on their experience. They were asked whether they would normally use 

e-books in the way that they had used them in the lab, how they would like to be able 

to use e-book indexes, and whether there were any additional comments they would 

like to make about using e-book indexes. 

Use of an interview after eye tracking minimises other interactions between the 

subject and researcher that could affect the recording; for example, if a participant 

turns away from the computer screen to look at or talk with a researcher, there can be 

a loss of data (Bergstrom & Schall, 2014; Eger et al., 2007). Using eye tracking 

recordings as a prompt also enables the researcher to explore omissions in a subject’s 

verbalisations. For example, Guan et al. (2006) found that more than 80% of subjects’ 

verbalisations of what they were attending to during stimulated retrospective think-

aloud corresponded with the eye movement data collected; however, they also found 

significant gaps between the verbal and eye movement sequences and that the eye 

movement data was longer and richer in detail.  

A naturalist, co-constructivist approach was taken to the interviews in that participants 

were considered to be “sense-making subjects” actively involved in creating meaning 

along with the researcher while watching and talking about the eye tracking recordings 

together (Roulston, 2010, pp. 60-61; Silverman, 2014, pp. 183-184). This approach 

differs from a neo-positivist approach using a standardised interview or a romantic 

approach that assumes the researcher will be able to “access the “authentic self” of 

the subject” through talk alone (Roulston, 2010, p. 59). Rather, this method of 

interviewing using the eye tracking recordings as prompts aligns with Dervin’s concept 

of gap-bridging as both physical and cognitive and draws on the psychoanalytic theory 

inherent in Sense-Making, which posits that humans have the capacity for “talking the 

embodied and unconscious into the cognitive and conscious” (Dervin, 2003c, p. 67).  

Furthermore, Dervin (1992, p. 73) identifies the concept of the participant as a 

colleague, working with the researcher, as an important element of the Sense-Making 

approach. Gillham (2000, p. 33) notes that posture and body language can be 

important influences during interviews. For example, he suggests that sitting opposite 
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an interviewee can be intimidating and that eye contact should be minimised. In this 

study, the researcher and interviewee sat side-by-side in front of the computer screen 

to watch the eye tracking recordings during the interview, which supported the 

approach of colleagues working together and created a more natural atmosphere for 

discussion (see also section 3.2.3 about the position of the researcher). 

During the interviews, the researcher asked questions based on what was happening 

in the eye tracking recording to confirm her understanding of it and as probes to 

encourage participants to talk more or to focus on a particular point in the recording. 

These probes and prompts were not intended to control the interviewee but rather to 

focus the interview, confirm the researcher’s interpretation of the recording, and 

encourage the interviewee to provide more reflection on their actions. The probes 

were not pre-scripted but rather emerged from the interview spontaneously, 

depending upon the context of the discussion and the researcher’s need to clarify, 

reflect or ask the interviewee to extend or focus their comments. As Gillham (2000, p. 

46) explains,  

The need to use a probe, and precisely what kind, depends on what the 
interviewee is saying. Since you can’t predict what that will be, in any precise 
sense, you can’t anticipate exactly when a probe will be necessary; and the 
form of it will have to ‘fit’ the kind of development you are seeking at that 
moment. 

A neo-positivist might suggest that questions that include possible responses, such as 

some of the prompts or probes used in this interview transcript, might “lead” the 

interviewee; similarly, a romantic concept of interviewing might view them as 

preventing interviewees from responding in their own terms (Roulston, 2010, p. 137). 

However, Roulston (2010, p. 137) cautions against following such prescriptions and 

suggests that there are contexts in which including possible responses in questions is 

appropriate, particularly when it allows interviews to “unfold in unique ways”.  

If considered out of context, the questions asked by the researcher in the sample 

transcript in Figure 3-15 (on page 105) below might appear to be “leading” or “putting 

words an interviewee’s mouth”; however, when considered in the context of this study 

(during which two people were sitting side-by-side watching and discussing an eye 

tracking recording in order to make meaning of it together), they illustrate the 
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naturalist, Sense-Making approach used by the researcher. The participant’s actions, as 

noted by the researcher from the eye tracking recording, are integrated with the 

transcript in order to provide context. This process will be explained further in the data 

analysis section below. 

3.4  Data analysis 

Qualitative content analysis was used to examine the data. This approach involves 

classifying and organising content systematically into categories that describe topics, 

themes and context (Williamson et al., 2013, p. 425). The aim is to “systematically 

describe the meaning” of materials in light of the research questions posed (Schreier, 

2012, p. 3). Content can be textual, verbal or visual; the only requirement is that the 

communications have been made by people. It is an approach that allows the 

researcher to describe the topics and themes that are most meaningful to the 

objectives of the study (Williamson et al., 2013).  

Data analysis started with the creation of documents that combined the transcripts of 

the audio recordings with coding of actions from the eye tracking recordings. File 

creation and the data analysis process were tracked in an Excel spreadsheet, which 

also functioned as a data catalogue.  

The documents were created by the researcher, which enabled both an initial deep 

dive into the details of each file as well as a progressive overview as data accumulated. 

A reflexive iterative approach was then used for analysis of the files using coding and 

analytic memos. This approach was influenced by the method outlined by Srivastava 

and Hopwood (2009) and used the following questions as guidelines: 

• What are the data telling me?  

• What is it I want to know? 

• What is the relationship between what the data are telling me and what I want 

to know? 

The data in the combined documents was segmented or broken down into fragments 

representing “relevant and meaningful parts” that could be compared, interpreted and 

regrouped (Boeije, 2010, p. 77). The unit of analysis in the Sense-Making approach is 

smaller than the person. The focus is on the situation, the gap, and the process of 
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bridging the gap at that moment in space and time. Thus, following a data analysis 

method noted by Cheuk and Dervin (1999), the individual respondent was considered 

to be the data collection unit and the unit of analysis was the sense-making instance – 

in this case, the task they were given to look for information in the e-book.  

In this study, the overall process of sense-making across the task of finding information 

in an e-book is considered. The task includes multiple smaller sense-making instances 

that are considered in combination. As Cheuk and Dervin (1999) explain, using the 

sense-making instance in this way is different to most user studies, which consider the 

individual as the unit of analysis; rather, it follows the mandate of the Sense-Making 

Methodology which proposes that “systematic patterns in information seeking and use 

are not repeated inflexibly by individuals across time-space but are instead practiced 

reflexively in response to characteristics of given moments in time-space.” Cheuk and 

Dervin (1999) describe the sense-making instance in their study as “the moment in 

facing a work task situation where the professionals reported they ran out of sense.” 

Sense-making was considered to be “behavior, both internal (i.e. cognitive) and 

external (i.e. procedural) which allows the individual to construct and design his/her 

movement through time-space” (Dervin, 1983, p. 3). Therefore, data analysis in this 

study focused on participants’ actions when working with the prototype e-books (as 

recorded by the eye tracking equipment) and their subsequent verbal explanations of 

these actions (as recorded during retrospective interviews). While the main unit of 

analysis was the sense-making instance (task), data was also analysed in aggregate 

form for individual participants and for each type of task.  

3.4.1 Data analysis process 

Data analysis involved various steps, starting with producing documents reflecting the 

audio recording and eye tracking recordings in combination that could then be further 

coded and analysed by the researcher. The transcripts and coding were produced 

using various types of software. An overview of the process and the software used can 

be found in Box 1 below, and a detailed description of each step follows. 

It should be noted that software was used as an aid, it did not do the analysis. In 

particular, it should be understood that while NVivo is a versatile tool, it does not 

replace the role of the researcher (Jackson & Bazeley, 2019). In many ways it is similar 
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to the professional indexing software that was used to create the prototype e-book 

indexes used in this study. While the indexing software helped with chores such as 

alphabetising entries, verifying cross-references and embedding locators in the text, it 

was the indexer who analysed the content of the book and wrote the index entries. 

NVivo is a similar tool – helpful for coding, exploring, and presenting data but not a 

replacement for the intellectual work of analysing it, which is the job of the researcher. 

Table 3-1. Overview of steps in data analysis 

Step Activity Tools used 

Step 1 Transcription of audio recordings Windows Media Player 

Microsoft Word 

Step 2 Coding of eye tracking recordings Windows Media Player 

Microsoft Word 

Step 3 Audio transcripts and eye tracking codes combined Microsoft Word 

Step 4 Coding of the combined documents NVivo 

Step 5 Analytic memos and pattern searching NVivo 

 

 

3.4.1.1 Creation of documents combining audio and visual components (Steps 1–3) 

Audio recordings of the interviews were transcribed (Step 1) and the respondent’s 

actions in the eye tracking recordings were coded (Step 2), then combined (Step 3) to 

produce documents suitable for further coding and analysis in combination. 

Participants were de-identified using pseudonyms that were also used to label the 

recordings and transcriptions. 

Transcription is defined as “to transfer in writing” and in the context of research means 

“reworking data consisting of audio or audiovisual material into a written form in order 

to make it accessible for the various stages of empirical analysis and publication” 

(Ayaß, 2015, p. 507). As Ayaß (2015, p. 507) notes, transcription in research implies a 

methodological attitude that a “registering record” rather than the “researchers’ 

memories or recollections” should be used. Transcription becomes a “constitutive part 
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of the research process” that aims to transform sound and visual material into texts 

that can then become “the subject of analysis” (Ayaß, 2015, p. 508).  

3.4.1.1.1 Step 1: transcription of audio recordings 

There are various tools and methods that can be used to create a transcript. In this 

case, Windows Media Player was used to listen to and observe the audio recordings 

and Microsoft Word was used to write the resulting transcript. Participants’ and the 

researcher’s spoken words in the audio recordings were notated in a standard way, 

using punctuated sentences and with the inclusion of paralinguistic features, such as 

laughter and pauses (Roulston, 2010). Colour coding was used to distinguish between 

the interviewer and participant. It should be noted that “the exact reproduction of the 

speech act is impossible” (Arvay, 2003, p. 167); however, an attempt was made to 

reproduce verbal communication during the interview as closely as possible. A sample 

of the audio transcript can be found in the left-hand column of Figure 3-15 below.  

3.4.1.1.2 Step 2: coding of eye tracking recordings  

Windows Media Player was used to replay the eye tracking recordings while the 

descriptive coding was written in a Microsoft Word document (i.e., a format similar to 

the audio transcripts). 

Techniques and processes for transcribing and analysing visual data are not as well 

developed as for sound recordings and are mainly influenced by methodological 

factors and the rationale for using a visual method (Smith et al., 2016). As noted by 

Smith et al. (2016, p. 709), it can be argued that the transcription technique for visual 

recordings should be “uniquely tailored to the data” and determined by the context, 

researcher, methods and materials. In this case, the participants’ actions as recorded 

in the eye tracking videos were described in Step 2 using structured description.  

As noted by Rose (2007, p. 65), creating a list of coding categories can be difficult for 

images and the aim is to ultimately reduce the images into components that have 

analytical significance. In this study, participants’ actions are significant because they 

are a component of sense-making behaviour. For example, when a participant clicked 

on a button or where their eyes moved across the screen as they completed a task was 

noted. This was done in a systematic and methodical way using consistent wording as 
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much as possible (for example, uses nav bar) but adding open description when 

necessary (for example, uses nav bar [to W section]) as illustrated in Table 3-2.  

Table 3-2. Descriptive codes used for eye tracking recordings 

Code Description Example 

Uses nav bar [to…] Describes use of the alphabetic 
navigation bar in the index. 

Uses nav bar to W section.  

Clicks on locator [at…] Describes a participant’s action of 
clicking on a locator (page number) in 
an index entry. 

Clicks on locator at “Wagga 

Wagga, 46” (page level). 

Eyes land [in…] Describes where a participant’s eyes 
land on the screen after clicking on a 
locator in the index. 

Eyes land in the middle of the 

screen (46). 

Scrolls up [to…] Describe a participant’s action moving 
through screens. 

Scrolls up to 44. 

Scrolls down [to…] Describe a participant’s action moving 
through screens. 

Scrolls down to 47. 

Eyes move [around…] Describes the movement of a 
participant’s eyes around the screen. 

Eyes move around the top of the 

A section of the index.  

Clicks on [(button)] Describes a participant’s action of 
clicking on a button in the tool bar. 

Clicks on Back button. 

Clicks on [(chapter 
heading)] 

Describes a participant’s action of 
clicking on a heading in the table of 
contents. 

Clicks on the “Illustrations” 

heading. 

E-book opens [in…] Describes where the participant lands 
when entering the e-book. (Note that 
this may be different for each task as it 
opens where they left off previously. 
This is noted when it is significant or 
necessary to understand their 
subsequent actions.) 

E-book opens in the index in the 

midst of the A section.  

Ends task and chooses… Describes the participant’s choice of 
radio button at the completion of each 
task (as illustrated in Figure 3-12. 
Questionnaire element after each task).  

Ends task and chooses “Yes, I 

found it”.  

 

3.4.1.1.3 Step 3: creation of combined documents 

In order to consider the corpus of data, the transcripts and coding were then 

combined using Microsoft Word to create documents that reflected the content of the 

audio recordings in context, i.e., the replay of the eye tracking recording that the 

participant and researcher were discussing during the interview. Holliday (2007, p. 61) 

considers all data types to have potentially equal status based on her observation that 
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“verbatim data cannot always capture the physical aspects of what is going on; and 

people in the setting do not know everything about it”. In this case, combining the 

“verbatim data” (audio transcripts) with the “physical aspects” (eye tracking 

descriptions) enabled analysis of the data within the specific context of how it was 

collected.  

Combining the transcripts from two different types of media files in creative ways can 

provide a researcher with the ability to explore the data precisely and in a way that will 

fit particular analytic purposes (Woods & Dempster, 2011). Creation of the documents 

by the researcher during the process of transcription and description of the recordings 

was an important first step as it enabled a close and careful look at the data before 

beginning the process of looking for anything in it (Boeije, 2010, p. 82). The combined 

documents also proved to be useful tools for aligning the data-recording methods to 

the specific research problem and theoretical orientation of this study. They served as 

a “fundamental vehicle for developing analytic insights” and as a “map” of the data 

(Heath et al., 2010, p. 72). An example of the combined document used in this study 

can be found in Figure 3-15 below. Note that the audio and eye tracking recordings 

were separate and have timestamps that do not align. 
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Red = Researcher’s voice on audio 
recording  

Black = Participant’s voice on audio 
recording  

(parentheses) = paralinguistic features 

Green = Participant’s actions in 
eye tracking recording  

Note that the timestamps are 
for separate recordings and do 
not align. 

Coding 

Attribute codes 

Scurvy task (S4) 

factual task 

Yes, I found the 
answer 

[11:34] Did Charles Sturt suffer from 
scurvy? How did you approach that? 

[11:39] I think I just went straight to S for 
scurvy! (laughter) 

[11:43] Okay, let’s see… 

[11:45] I looked at the screen, scrolled 
down through the table of contents, went 
to the index (pause). Went to scurvy 
(pause). Oh, S for scurvy. 

 

[12:02] And then I think I picked on the first 
one and saw the word ‘scurvy’ (pause). 
Then it was more talking in this section 
about, um…what was it? (pause) Um let me 
see…so, it wasn’t all exactly about scurvy 
there, I don’t think. Um…(pause). I think I 
was just looking for the word ‘scurvy’ here 
(pause). 

[12:37] And then you’ve gone back to the 
index? 

[12:39] Yeah. And then I realised here I 
should have just hit the back button! So 
that’s why I’ve just gone to the next page of 
scurvy (pause). 

 

[12:47] And what did you find? 

 

[12:49] And, then I found scurvy, so I went 
scurvy! (laughter) 

 

 

 

 

 

[00:05] Clicks on ToC button, 
then on Index heading, and then 
on S in nav bar. 

 
 
[00:15] Clicks on first locator at 
scurvy entry (115). Eyes land in 
top section of screen (approx 
fourth line down), then move 
across the first lines on the 
screen. Eyes then jump to 
halfway down the screen briefly. 
 
 
 

 

[00:39] Clicks on ToC button, 
then on Index heading, then on S 
in nav bar. Clicks on second 
locator at scurvy entry (147).  

[00:46] Eyes land in the top 
section (approx fourth line 
down), then move across the top 
line on the screen. 
 
[00:52] Ends task and clicks on 
the ‘Yes, I think so’ option. 

Descriptive codes 

going straight in 

 

 

ToC to index 

 

 

paragraph-level 
locator 

top of screen 

stays on screen 

looking for keywords 

 

going back 

 

realising something  

line-level locator 

top of screen 

stays on screen 

feeling successful 

 

Figure 3-15. Sample combined document (audio recording and eye tracking description) 
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3.4.1.2 Coding and analysis of the combined audio and visual components (Steps 4–

5) 

3.4.1.2.1 Step 4: attribute and descriptive coding of the combined documents  

The combined documents were copied to NVivo software, which was used for applying 

codes, developing the codebook, writing memos, exploring data and displaying data. 

Due to the limitations of coding tables in NVivo software, the formatting was adjusted 

from the Word document accordingly. The descriptive codes from NVivo are listed in 

Appendix A: Descriptive codes (note that the list includes descriptions and sample 

applications for each code).  

Attribute coding, which is used for “basic descriptive information” (Saldaña, 2013, p. 

70) was used to identify tasks, task outcomes, and task types. Sections of the 

documents related to each task were labelled with identifiers based on the task 

question, such as Wagga task (S1) or Hot chocolate task (C5), and by the task types, 

which were factual, analytic or mixed. Participants’ responses to the question asked at 

the end of each task about whether they had found the answer were also labelled. 

Descriptive or topic coding, which involves summarising the content in a word or short 

phrase (Saldaña, 2013, p. 88), was then applied to the documents. This was a mix of a 

priori codes based on the research questions and conceptual framework and 

descriptive codes arising from the data. A priori (deduced) codes can arise from prior 

understanding of the phenomenon being studied (Bernard et al., 2017, p. 104). In this 

case, the codes were based on the research sub-questions, which were directly 

influenced by the researcher’s familiarity with the creation and possible use of active 

e-book indexes and on the sense-making model used as a framework for analysis.  

Coding specificity was based on the “level of meaning”, as described by DeCuir-Gunby 

et al. (2011). The level of meaning in this case related to tasks and also to particular 

actions taken by participants during those tasks (as recorded by the eye tracking 

equipment) and the verbal discussion about those actions (recorded during the 

interview). As Heath et al. (2010, p. 83) explain, the question being asked during 

analysis of each action is “Why that now?”, taking into consideration the preceding 

and proceeding actions as well as the overall task being performed.  
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Participants’ verbal and non-verbal expressions about their feelings and thoughts were 

considered when applying codes related to the emotional and cognitive aspects of 

sense-making. For example, verbal expressions such as “I wasn’t exactly sure” were 

coded as FEELING UNSURE. Non-verbal expressions such as laughter were taken into 

account and coded appropriately in the context of accompanying verbal expressions 

and actions. For example, a participant who said “And then I found what I wanted 

(laughter)” while watching the eye tracking recording of her eyes moving across a line 

of text was coded as FEELING SUCCESSFUL. Other examples of how descriptive codes were 

applied to transcript fragments can be in found in Appendix A: Descriptive codes. 

Multiple codes were used as necessary to serve as “index codes” because “like the 

index in the back of a book, they tell us where to look in a text if we want to find 

material about a particular theme” (Bernard et al., 2017, p. 126). For example, 

participants’ use of the index was specifically coded in terms of locators and locator 

specificity (the first research sub-question). Participants’ comments on other 

information seeking experiences, including use of other finding aids in books (the 

second research sub-question), and comments on how they might like to use e-book 

indexes (the third research sub-question) were also specifically considered and coded. 

This step might also be described in terms of cutting and sorting as “lumping” or 

pulling out data that matches particular themes (Bernard et al., 2017, p. 112). 

Cheuk and Dervin (1999, p. 23) note that it is important to ask what level of 

abstraction will yield the most useful typology for research prediction and potential 

practice applications. They posit that “our methodological moves have as much to do 

with our research results as the warrants of our data collections. These are inextricably 

tied to each other and must be addressed simultaneously.” In keeping with this 

premise, the methodological move used in this study involved using descriptive coding 

influenced by Dervin’s (2003h) focus on verbing communication, or the use of verbs to 

describe processes rather than nouns as descriptors, overlaid on the other codes. 

Dervin and Frenette (2003, p. 242) describe this as laying a “verbing interface (how 

sense is made and unmade) over a noun interface”. They provide an example of a 

study in which they asked participants to not only describe being concerned about 

something (a noun focus) but also to explain how they saw this moment of concern, 

e.g., how it blocked them, what would have helped them, and what would have 
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hindered them (a verbing focus). Participants’ words and expressions as transcribed 

from the audio recordings were used to develop codes that reflected their 

explanations of how or why they performed various actions and their emotions as they 

progressed through the tasks. For example, participants described themselves as GOING 

STRAIGHT IN, REMEMBERING SOMETHING or FEELING FRUSTRATED.  

Pattern codes were used to provide a hierarchical structure for the codebook both 

initially and as it developed. Miles et al. (2014, p. 86) describe pattern coding as 

“explanatory or inferential codes” that are used to “pull together a lot of material into 

a more meaningful and parsimonious unit of analysis.” For example, codes relating to 

reading behaviour, such as READING CAREFULLY and SKIMMING were grouped under the 

category READING PATTERNS. The process of regrouping codes and data in this way might 

also be described as axial or focused coding during which the relationships between 

categories of codes were modified and refined (Boeije, 2010, p. 108). 

3.4.1.2.2 Step 5: analytic memos and pattern searching  

Using this coding as a guideline, the files were then considered again in terms of 

synoptic units, which involved analytic memos or written summaries of the 

researcher’s interpretations of the content (Hopwood, 2018). Observational memos 

(field notes) were incorporated into these written summaries. The synoptic units 

focused initially on individual tasks and were then aggregated across tasks or for 

participants in order to determine patterns. For example, the following synoptic unit 

reflects one participant’s actions completing one task (the first question in the Sturt 

book): 

Ingrid (P03) looked around a little bit “getting familiar with it”, then went 
straight to the ‘Wagga Wagga’ entry and followed the page-level locator into 
the text. Her eyes landed at the top left of the screen and moved across the 
text to the bottom, but then she backtracked. She said that she “read a bit” but 
also that she was “skimming over some bits” and only stopping to “fully” read 
when she thinks she’s got to the “actual spot”. She spent time skimming and 
scrolling in the text and said that she felt “all over the place”. But she also 
mentioned that she would normally skim over something, then go back to 
where she thinks the information is.  

These memos became a pathway into the data that was used an “intermediate step” 

between analysis, reporting of findings, and subsequent discussion (Boeije, 2010, p. 

70).  
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The codes were then used in conjunction with the memos to analyse many aspects of 

sense-making experiences (e.g., actions, thoughts, feelings, strategies, etc.) in the 

context of the research questions. This involved the use of Matrix Coding Queries in 

NVivo. Jackson and Beazley (2019, p. 186) describe Matrix Coding Queries as “one of 

the most versatile analysis tools in NVivo” because they can assist with pattern 

searches and comparative analyses. These queries enable comparison and exploration 

of intersections between codes using tabulations or frequency counts. As Given (2016, 

p. 151) notes, qualitative researchers may use a “frequency count” when conducting 

data analysis. Silverman (2014, pp. 100-101) also suggests using “simple tabulations” 

to provide an overall sense of the data and support an “otherwise purely qualitative 

study”. An example of the type of frequency count or tabulation used for analysis can 

be found Table 3-3, which was produced using a Matrix Coding Query. In this case, 

exploration of the data relating to locator specificity involved comparison of codes that 

labelled participants’ actions in following locators into various levels in the text (see 

the columns in Table 3-3) with codes that reflected their answers about task outcome, 

where their eyes landed on the screen and their subsequent behaviour moving 

through screens, and the feelings that they described (see the rows in Table 3-3). 

Double-clicking on a cell in the table showed the actual text in the transcripts relating 

to that combination, which enabled deeper exploration and analysis. As Silverman 

(2014, p. 102) notes, a tabulation of this type is not necessarily an “endpoint” but 

rather a “signpost to further work.” Consequently, analysis continued in this way as 

patterns emerging from the data were considered, described, and further analysed. 
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Table 3-3. Sample of a Matrix Coding Query 

 A : Line-level locator B : Page-level locator C : Paragraph-level locator 

Task outcome 0 0 0 

I’m not sure of the 
answer 

7 4 4 

No, I did not find the 
answer 

5 3 2 

Yes, I found the answer 34 20 18 

Landing place on screen 0 0 0 

bottom of screen 14 2 7 

middle of screen 16 15 10 

top of screen 13 10 7 

scrolling down 18 19 9 

scrolling up 6 8 5 

stays on screen 23 8 14 

Feelings 0 0 0 

feeling annoyed 0 0 0 

feeling confused 0 0 0 

feeling exasperated with 
self 

0 1 1 

feeling frustrated 2 4 2 

feeling impatient 0 0 3 

feeling lost  1 2 1 

feeling nervous 0 0 0 

feeling overwhelmed 0 0 2 

feeling stupid 0 0 0 

feeling successful 17 5 2 

feeling surprised 0 0 0 

feeling unsure 1 5 3 

 

Finally, the gap-bridging model posited by Dervin (1983) was considered as a guide for 

analytic induction, which involved interpretation of the data and reporting of findings 

in a conceptual or theoretical manner using a coherent framework (Boeije, 2010). 

Theory-driven codes or those developed “a priori from existing theory or concepts” 

(DeCuir-Gunby et al., 2011) are not simply “window-dressing” but a practical way to 

make sense of the data (Silverman, 2013, p. 24). In this study, theoretical sensitivity 

involved looking at the data through the lens of the Sense-Making Model. What 

emerged from this analysis were codes reflecting the gaps that participants faced as 

they progressed through the tasks. These codes will be explained more fully in the next 
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chapter, which reports on the findings of this study (see in particular section 4.3 

Modification of Dervin’s gap-bridging model). 

3.4.1.3 Data saturation 

Saturation can be used as “a criterion for discontinuing data collection and/or analysis” 

(Saunders et al., 2018, p. 1894). The process of determining a criterion for saturation in 

this study began at the research proposal stage. While it was difficult to determine the 

required sample size at the outset, it was predicted that saturation might be reached 

within a range of 20 to 30 participants, based on a review of eye tracking studies, 

Sense-Making studies, and research methods literature. A content analysis of PhD 

theses in Great Britain and Ireland in which qualitative interviews were used for data 

collection also found that the most common sample sizes were 20 and 30; however, it 

also suggested that many of the researchers conducting these PhD studies may have 

been working toward quotas rather than with saturation in mind (Mason, 2010). 

Therefore, while a preliminary target of 20 to 30 participants was set, saturation itself 

was considered to be more important than reaching a neat and tidy sample size. 

Recruitment of participants and data gathering thus continued until the researcher 

determined that informational redundancy, or the point at which no new information 

was being added to the study, was reached. Information in this instance meant data. 

As Given (2016, p. 135) describes it, saturation was reached when new data repeated 

themes that had already been identified and effectively confirmed those identified 

themes. Code saturation, or “the point when no additional issues are identified and 

the codebook begins to stabilize” (Hennink et al., 2017, p. 594), was identified but did 

not determine the point of saturation alone. That was also partly determined by a 

process of meaning saturation, or the point when no further insights could be found, 

combined with inductive thematic saturation based on the level of analysis (Hennink et 

al., 2017; Saunders et al., 2018). This understanding did not necessarily mean that the 

data had been examined in all possible ways, but rather that the research questions 

asked had been answered as fully as possible using the data at hand. There are new 

questions that arose during the iterative data analysis process, but these will need to 

be answered in different ways or at a different time (for example, the data collected 

about reading behaviour in e-books; see sections 4.4.3.2 and 5.3.4 for further details) .  
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As Holliday (2007, p. 85) notes, “it is not the size of the study nor the quantity of data 

that necessarily makes the difference”, rather it is the “illuminative instances”, which 

could be small or unexpected fragments of data, that can change perception of a 

phenomenon or discredit generalisation. Richards (2005, p. 137) mirrors this by 

suggesting that one sign of sufficiency is being confident that you have “literally 

arrived somewhere else, that you climbed above the muddle and confusion of complex 

data and could clearly account for what they were about”. In this study, it was the 

ability to generate “thick description”, or description that is richer than simply 

reporting facts but also gives the context of an experience or explores the meaning of 

an act (Holliday, 2007, pp. 74-75), which was used with an interpretive purpose to 

describe the concepts generated from the data (Bazeley, 2013, pp. 376-379). When 

this rich description supported an overall explanation of the data and the model that 

developed from it, it was determined that enough data had been collected and 

saturation had been reached. Richards (2005, p. 138) describes arriving at this point as 

creating “a coherent story that hangs together” to tell a theory of explanation that is 

balanced, complete, and makes sense. Thus, determining saturation was a process of 

developing and analysing meaning rather than meeting a pre-set endpoint. 

3.5 Pilot study 

A pilot study was conducted in the Digital Library Usability Lab using a sample of 

students and staff from Charles Sturt University. The purpose of this preliminary step 

was to test the materials and equipment to be used for data gathering, to elicit 

feedback from participants on the tasks related to the e-book indexes, and to refine 

the interview technique. While the pilot study was an integral part of the research 

plan, the expectation was not that all possible issues would be addressed during it. As 

Silverman (2014) notes, additional responses or questions may arise and point the 

researcher in unexpected directions. Once data gathering began, the researcher 

continually assessed equipment and techniques to ensure that the data being collected 

was appropriate and sufficient for the purposes of the study; however, very few 

additional adjustments were necessary. These have been noted, where appropriate, 

elsewhere in this thesis. 
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Six participants were recruited for the pilot study, using similar methods to those 

outlined in section 3.3.2. Three students and three staff members participated. One 

identified as male and the rest as female. They were asked to perform the devised 

tasks in the e-book prototypes in the usability lab using the eye tracking equipment. 

Overall, the data gathering methods worked well. All participants were able to access 

the usability lab on the Wagga Wagga campus easily. There were no significant issues 

with using the Tobii software or eye tracking and audio recording equipment in the lab, 

and participants were actively engaged in the study. Working with the participants in 

the pilot confirmed that the population of students and staff at CSU were appropriate 

for this study. They were all familiar with e-books, had appropriate English literacy 

levels (including two participants for whom English was a second language), and were 

able to successfully use the e-book prototypes and indexes. All participants confirmed 

that the eye tracking and audio recording equipment were not intrusive or 

uncomfortable, and all were able to use the e-book reader software independently 

after a short orientation.  

The only changes made to the equipment were to the screen display. One participant 

disclosed that she had dyslexia and requested changes to the font size and background 

colour that would help her interact more easily with the screen and the e-books, but 

these changes were easily implemented. Another participant remarked during the 

interview that the font size was difficult. Consequently, the interviewer asked later 

participants to confirm that the screen display was comfortable during the orientation 

session so that any adjustments could be made at the beginning of the session.  

Both of the e-books were of general interest to participants and at an appropriate 

reading level. Remarks from participants during the interviews included the following: 

“This is me just reading because it’s interesting.” 

“It was an interesting book and Wagga is in there so it makes it interesting. And 
I didn’t know who Charles Sturt was.” 

“And then I started reading and found it interesting and kept reading for a bit.” 

“So, then I just skimmed down and found it interesting. I actually just got 
carried away reading here.” 
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Several participants commented on the time period in which the books were written, 

but they did not indicate that it was a significant barrier to participating in the study, 

and their opinions of the books differed. For example,  

“I read at the beginning of the book that it was written in 1920 and the 
language and kind of floweriness of the book is typical of 1920s.” The 
interviewer asks, “Was that okay?” and she responds “Yeah, that was fine.” 

“Yes, it was much easier to read than the previous book” (she was talking about 
the book on chocolate, which she read after the biography of Sturt). “It might 
be easier because I know a lot about chocolate. It’s also very matter-of-fact and 
with words that were more everyday than the Sturt book, which seemed 
older.” 

“I probably wouldn’t read that particular book about cocoa, I’d probably find a 
more modern one. But because I’m interested in history, the Sturt book 
wouldn’t put me off but reading an historical book about cocoa would.” 

Participants confirmed that they understood the task questions presented and that 

they engaged them in using the indexes. Participants were given the opportunity to 

provide suggestions for refining or changing the tasks. The majority had no comments 

and were satisfied with the questions. Two participants offered similar suggestions for 

improving the wording of one of the tasks related to the Sturt biography, so this was 

adjusted for later data gathering. Details of the specific tasks used can be found in 

section 3.3.5.3. 

Participants had several suggestions for improving the test sessions that related to 

their preparation for conducting the tasks. These suggestions included allowing more 

time to familiarise themselves with the first e-book before beginning the tasks, making 

the first task an easy one aimed at orientation to the book, and providing a reminder 

of how to move between tasks. These suggestions led to refinement of the orientation 

provided for participants at the beginning of the session. Subsequently, the orientation 

session included an explanation and demonstration of the equipment and task session 

by the researcher followed by an opportunity for participants to practice using the 

equipment and to familiarise themselves with the first e-book. Participants were also 

asked at this point if they needed to make any adjustments to the font size or other 

aspects of the display. The first task for each e-book was carefully chosen and set 

rather than randomised. A visual reminder of how to move between tasks was 
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provided at the base of the computer monitor and carefully explained to participants. 

Further information about the orientation session can be found at section 3.3.5.3. 

Participants did not request the same type of orientation to the second e-book. When 

asked if they should have been offered a chance to look around that second book 

before beginning the tasks, they responded, “No, it was okay” and “Not necessarily, it 

just would have made it quicker.” In effect, they were orienting themselves to the 

book during the first task. One respondent pointed this out during the interview when 

she said, “Well, I think that’s what I was doing [i.e., orienting herself]. So you can see 

that here I’m actually reading and noticing that it’s written in the 1920s.” Based on this 

feedback, it was decided to incorporate a very brief introduction to the second e-book 

into the session but not to encourage participants to spend time exploring it in the 

same way that they had done with the first book. Similarly, participants had no trouble 

with the randomised questions (other than their suggestion to make the first question 

a comparatively easy one). When asked about the randomised tasks, one participant 

replied, “Yeah, it’s okay because it’s all about how you find information not the order 

of it.”  

Several participants suggested that instruction in how to use the full-text search 

function in the e-book reader application should be provided.There were a few aspects 

to consider about whether to do this. The focus of the study, i.e., e-book index use, 

was explicitly stated in the information statement that was provided to participants, 

and they were asked during orientation to use the index when possible.Their use of 

the table of contents or full-text search function in the e-books was not limited or 

discouraged. Most participants used the table of contents to orient themselves to the 

book or as a finding aid along with the index. Several participants also used the full-

text search function available in the e-book reader application. Participants’ use of 

these other tools in the e-books proved to be a good prompt during interviews for 

discussing their use of the index, in particular how they overcame any issues by using 

other tools or how they used the tools in conjunction. It also provided a more 

naturalistic experience for how they would approach an unfamiliar book. It was 

determined that collecting data about how participants used all of the tools in the e-

book would better answer the research questions, particularly the sub-question about 

the influence of other information seeking experiences on e-book index use. 
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Therefore, this suggestion was not implemented as instructing participants in how to 

use any of the finding aids in the e-book could have significantly affected the results. 

The eye tracking recordings were replayed for participants, and this proved to be a 

useful prompt during retrospective interviews. Several participants remarked on the 

experience of watching the replay of the eye tracking recordings, but they did not 

express discomfort or ask to stop the recording. For example, participants remarked, 

“I didn’t realise. I can see that I’m reading but it’s funny how your eyes pop 
from place to place.”  

 “One of the things that is interesting in e-books is that I tend to scroll with the 
little dial thing on the mouse and when I get to the point that I’m scrolling, it’s a 
weird feeling because your eyes kind of jump. I like the roller thing, I use that 
all the time at home. It’s interesting, I thought that you’d actually see a big 
jump in the eye movement. I imagined it differently!” 

Engaging participants in talking about their interaction with the e-books at a depth 

necessary to answer the research questions necessitated a flexible interview approach 

by the researcher. Given the researcher’s status as a novice interviewer, the approach 

was refined not only during the pilot study but continually during data gathering. 

Further details about the interview techniques used can be found in section 3.3.5.5. 

After the first two participants, it quickly became apparent that the main issue that 

needed to be addressed was time management during the test sessions. The first 

participants were not given any guidelines for managing the tasks and their time 

working with the e-books. The amount of time that they spent with each task varied 

greatly, and it was difficult to keep the sessions within a one-hour limit. Consequently, 

the number of tasks was reduced from six tasks per book to five tasks per book. The 

two tasks that were removed were those that had been challenging and time-

consuming for the initial participants. Later participants were then given a goal of 10 

minutes with each e-book. They were also advised on the number of tasks for each e-

book and asked to move on to the next task in a timely manner so as to complete all of 

them in the 10-minute timeframe. Another issue was managing the sequence of task 

sessions and retrospective interviews. Giving participants a 10-minute goal for working 

with the first e-book, then using a 10-minute goal for the follow-up interview with that 

book, followed by another similar sequence for the second book worked well. It was 

determined that using this approach for later data gathering would also allow for a 10-
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minute orientation to the equipment at the beginning and a cushion for unexpected 

delays. 

Data analysis methods were also refined during and after the pilot study. The audio 

recordings of the interviews conducted during the pilot study were transcribed by the 

researcher. Transcription included both the interviewer’s and respondent’s 

verbalisations as well as relevant non-verbal communication, such as laughter or 

pauses. Participants’ actions in the eye tracking recordings were also observed and 

noted. For example, uses button to go back to ToC, then to index was used to describe 

the participant’s actions in moving to the table of contents and from there to the 

index. This form of description was initially considered to be transcription; however, 

during later data gathering and analysis, all analysis of the eye tracking recordings was 

determined to be interpretation by the researcher, and subsequently handled in that 

way rather than as an impartial observation of the participants’ actions. The challenge 

was then how to combine the transcriptions of the audio recordings and the 

descriptions of the eye tracking recordings in a meaningful way. After some 

experimentation, the two were combined in a format that would allow for further 

analysis of the participants’ actions in the eye tracking recordings in tandem with the 

transcription of the audio recordings (see section 3.4.1 for a full explanation of data 

analysis methods). 

3.6 Trustworthiness 

The value of qualitative research can be judged by its credibility, transferability, 

dependability, and confirmability (Pickard, 2013, p. 20). These criteria will be discussed 

below in relation to the research design and methodology used in this study. 

The credibility of this study was enhanced by direct engagement with participants and 

multiple methods of data gathering. Williamson (2013a, p. 374) suggests that 

combining observation with interviews, as was done in this study, provides an 

advantage to the researcher as it enables triangulation of data from various sources. 

Triangulation is based on investigation from a variety of angles, enhances credibility, 

and provides a richer picture of the phenomenon (Given, 2016). Eye tracking data was 

used not only as a prompt for retrospective interviews but as a source of triangulation 

in that it enabled data gathering from various angles and highlighted gaps between 
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what participants did and what they said. Given (2016) provides a similar example of 

the use of more than one data source for this purpose:  

For example, when we ask people what they do (e.g., what websites do you 
use?), they may give an answer that is incomplete – not because they want to 
deceive, but because they cannot remember all the details. By installing a 
screen-capture program on their computer, the researcher can gather 
information in the moment to see if there are other details that need to be 
discussed with the participant or addressed in the analysis. (p. 71) 

 

Silverman (2014, p. 92) cautions that triangulation should not necessarily be 

considered as a test of validity in qualitative research or a means of arriving at an 

“overall truth”, rather it is better understood as a strategy for presenting complexity 

and depth. Thus, eye tracking data was used not only as a prompt for retrospective 

interviews but as a source of triangulation, in that it highlighted discrepancies and 

enabled data gathering from various angles in order to gather a more complete picture 

of the phenomenon. Verbatim transcription of the audio recordings of the 

retrospective interviews allowed for use of “low-inference descriptors” or the use of 

concrete accounts of what participants said rather than the researcher’s 

reconstruction of it (Silverman, 2014, p. 84). The eye tracking recordings were also 

described in a systematic way that was then combined with the transcriptions to 

produce documents for emic analysis and to support reporting and discussion of 

findings. While the inclusion of snippets of these documents in findings might be 

considered “anecdotalism” by some, the aim was to demonstrate a comprehensive 

treatment of the data along with appropriate tabulations that provide a sense of the 

data as a whole (Silverman, 2014, pp. 100-101). 

The potential impact on this study of the researcher’s background as a professional 

indexer was also considered. Independent professional indexers assisted with creating 

the prototype indexes that were used in this study and in reviewing them for quality in 

order to confirm the soundness of the instruments used for data gathering. Pre-testing 

of the tasks devised for data gathering was also conducted with this aim in mind (see 

section 3.5). The position of the researcher is acknowledged in section 3.2.3. While the 

researcher’s experience with book index creation was helpful in identifying a 

knowledge gap and constructing materials for data gathering, her presence could 
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potentially have been a negative influence during data gathering and analysis. The 

researcher acknowledges her position and has given much thought to how her 

professional experience could be both a strength and a weakness, while also 

acknowledging that the aim of a PhD thesis is not simply to do research but to also 

demonstrate an ability to do research that meets the professional standards of 

academics (Silverman, 2013). Regular meetings were held with the candidate’s 

supervisory team during data gathering and analysis, during which any issues that 

arose about the researcher’s subjectivity or biases were identified and addressed.   

An audit trail has been included in this thesis to allow others to determine the 

dependability and confirmability of this research. This consists of specific information 

about how data was collected and how it was analysed. For example, how many 

participants were included, how the prototype indexes were constructed, how 

recordings were transcribed, and how a codebook was developed have been 

documented. The data collected in this study has been managed as discussed in 

section 3.8 and with the aim of making the data available to others. The instruments 

used for data gathering will also be retained and available for inspection or use.  

3.7 Limitations  

Overall, the limitations of this study did not prevent achievement of its aim and 

objectives. However, they should be noted and addressed when designing future 

research in this area. There were trade-offs inherent in this research design, due to the 

nature of the study and the proposed data gathering methods. As with many 

qualitative studies, flexibility was necessary in order to conduct the best possible 

research (Marshall & Rossman, 1999). Specific limitations identified initially and during 

the course of the research are noted below.  

Index use involves reading behaviour and is a process that many people would perhaps 

not think about or be prepared to talk about in great depth. As noted by Marshall 

(2010, p. 95), it  is not easy to study reading behaviour because it is something that 

people normally do silently, and therefore using an approach that engages participants 

is particularly important. The data gathering methods used in this study were chosen 

to engage participants in the research, but they do have limitations, particularly when 

considering participants’ abilities to talk about their information-seeking behaviour 
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and the influence that the researcher has on participants. The ability of participants to 

verbalise while performing a task was taken into account while designing this study, 

and consequently retrospective interviews were chosen for data gathering (see further 

details in section 3.3.5.5). Stimulated retrospective think-aloud has been proven to be 

a valid and reliable method that can be more effective than concurrent think-aloud in 

analysing usability problems because participants are likely to talk longer and in 

greater depth about their actions and experiences (Guan et al., 2006; Hyrskykari et al., 

2008). However, this can be a drawback because retrospective think-aloud is time-

consuming and limits the number of tasks that can be analysed (Moe et al., 2007). 

Tasks were carefully devised for this study in order to engage participants with the 

prototype indexes in various ways that would answer the research question, 

particularly the sub-question about locators and locator specificity, and allow time for 

retrospective interviews within a one-hour session. However, the devised tasks did not 

all necessarily reflect natural use of e-book indexes. The use of pilot studies to evaluate 

the tasks and ensure that they were as naturalistic as possible partially compensated 

for this limitation. For further details, see the discussion of the pilot study in section 

3.5. 

Charters (2002, p. 71) notes that think-aloud techniques can “change the way people 

think” and that researchers should take “great care to avoid over-influencing their 

participants”. Participants in this study were aware of the researcher’s focus on use of 

indexes, which undoubtedly influenced their approaches to the other finding aids in 

the e-books. While the researcher attempted to allay this effect by not discouraging or 

prohibiting their use, this influence was evident in participant’s information-seeking 

processes and how they talked about them. For example, after watching himself use 

the full-text search function during playback of the eye tracking recording, one 

participant remarked that he eventually moved to the index because he was thinking 

‘No, this is a bad idea. So, I really should look at the index!”.  It must be assumed that 

he was providing an accurate depiction of his thought process during the task, but it is 

also of course possible that he was influenced by his awareness of the researcher’s 

focus on indexes when talking about it after the fact. Further research in this area 

should take this influence into account and consider ways to reduce it (see section 

5.6.3 for suggestions about how to enable people to share their experiences of looking 
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for information in a book). It is also possible that the LIS students who participated in 

this study, such as the one quoted above,  may have had a particular interest in 

showing their skills at using indexes or might have learned about using them in their 

courses. This should be taken into account as a potential limitation (further 

information about LIS students as participants can be found in section 3.3.2). 

Limitations with the use of eye tracking equipment were taken into account but not 

completely ameliorated. Recording of eye movements can be affected by various 

factors, such as eyeglasses or eye colour (Holmqvist et al., 2011). Therefor, participants 

were informed before joining the study that there could be issues with tracking their 

eyes and notified that if this was the case, they would be compensated with a gift card 

even if data gathering did not occur. As expected, there were points at which the eye 

tracking equipment was ineffective. In most cases, initial difficulties were detected and 

resolved quickly. There were several instances where the eye tracking was sporadic, 

i.e., movement of a participant’s eyes could be determined at some points on the 

subsequent recording and not at other points. This did not prove to be a major 

limitation however, as participants’ actions, such as clicking on a button or scrolling 

between screens, were also recorded using the Tobii Studio software and were readily 

discernible from the recording. It was also possible to see where they had moved the 

cursor on the screen using the mouse. Participants continued to reflect on these 

actions and other aspects of the tasks during the retrospective interviews despite the 

loss of eye movement data. The biggest effect of sporadic eye tracking data was the 

inability to determine a participant’s landing point on the screen or where their eyes 

moved after clicking on the hyperlinked index locator. This type of data was thus not 

able to be analysed for all tasks, as will be further explained in the next chapter. 

This study was also limited to a small extent by the data analysis method. As noted in 

section 5.6.4, the behaviour of a participant with an invisible disability did not align 

with the unit of analysis used by the researcher. Rather than change the unit at that 

point, the researcher made the decision to leave that data out of further analysis. 

Thus, while enough data was analysed to answer the research questions posed and 

develop a model, not all of the data collected was used. This is a limitation because 

that data indicates that there are other user experiences that may not have been 

properly accounted for in this study. However, reporting on that limitation here and in 
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the section above has flagged this potential gap and highlighted the need for 

researchers to be prepared for a diverse range of participants. 

3.8 Research data management 

The research data management plan for this study followed the Charles Sturt 

University (CSU) Research Data Management Policy. A Research Data Management 

Plan Template was completed and submitted with an application for research data 

storage. Data collected at the Digital Library Usability Lab on the Wagga Wagga 

campus was securely stored on the CSU server.The researcher also required access to 

this data at another location, and additional tools for secure transfer and storage of 

data were used, including an external removable hard drive.  

File names and folders were created with descriptive names and appropriate 

identifiers for each type of data collected. For example, a folder was created to contain 

the eye tracking data collected and the individual files within the folder were given 

names that protected the identity of research participants. As the data was collected 

via several methods, it was necessary to carefully consider durable and reliable 

formats for long-term storage. For example, data collected using eye tracking is stored 

in a generic format that is accessible to those without the proprietary software linked 

to the equipment used in the CSU Digital Library Usability Lab. Similarly, interviews 

transcribed using NVivo software are saved in a format that can be read by those using 

other types of software.  

On completion of this study, the CSU library will be contacted to finalise the data 

gathered, define access, and arrange for archival storage. Data collected will be 

securely stored for at least the minimum recommended period of five years after final 

publication of this thesis (as recommended by CSU) with no anticipated restrictions to 

access or specific licensing conditions. An ORCID identifier has been obtained and will 

be used to link the researcher to the stored data and any outputs of this research, 

including grant submissions and published papers. 

3.9 Summary 

This chapter described the design of this study, which was based on a qualitative, 

interpretivist framework influenced by Dervin’s Sense-Making Methodology. 
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Participants were staff and students from Charles Sturt University, who were invited 

into a Digital Library Usability Lab and asked to undertake a series of tasks designed to 

engage them with using prototype e-books with active indexes. Their interaction with 

the e-books was recorded using eye tracking software, and these video recordings 

were then used as prompts to conduct retrospective interviews, which were audio 

recorded. The data from these recordings was then transcribed, described and 

combined into documents that were then analysed using a qualitative content 

method. The data gathering methods were tested during a pilot study, and 

refinements arising from that pilot were noted. The professional experience of the 

researcher, which was a significant influence on the motivation for and construction of 

the study, was explained, and potential limitations of the study were addressed. 

Finally, the trustworthiness of the research was considered, and the research data 

management plan was described.  

The outcome of data gathering and analysis will be explained in the next chapter, 

which presents findings from this study. 
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4 Chapter Four: Results and Findings   

4.1 Overview of the chapter 

This chapter will begin with an explanation of my use of tasks as units of analysis and 

my modification of Dervin’s gap-bridging model. Findings will then be presented in 

terms of the gaps, bridges and outcomes illustrated in this model. Finally, how the 

results relate to the research questions posed will be summarised. 

4.2 Task as unit of analysis  

Throughout this chapter, this metaphor for how readers cross the gap of finding 

information in an e-book using an active index will be unpacked using the data 

collected in this study. The main unit of analysis was performance of the task that 

participants were given to look for information in the e-book. In total, 150 tasks were 

analysed, and findings from the performance of these tasks are integrated throughout 

this chapter. 

Table 4-1 lists the task codes, including a description of each task. Table 4-2 presents 

the number of times each task was carried out by type. Note that the first task for each 

e-book was the same for each participant. After that, the tasks were randomised. 

Therefore, the task codes used here do not reflect the order in which participants 

completed the tasks. 

As noted earlier in section 3.3.5.3, the task types were the following: 

• factual tasks, in which a specific word in the index entry appeared clearly in the 

text and the question could be easily answered; 

• mixed tasks, in which a specific word in the index entry appeared clearly in the 

text but textual analysis was required to answer the question; 

• analytical tasks, in which the specific words in the index entry did not appear 

clearly in the text and textual analysis was required to answer the question. 
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Table 4-1. Task codes 

Code  Description  

Chocolate book 

tasks 

Cocoa and Chocolate: Their History from Plantation to 

Consumer by Arthur W. Knapp (1920).   

Locator specificity: page level: pp. 1-62 paragraph level: pp. 

63-119 line level: pp. 120-173 

Terminology 

task (C1) 

What is the difference between cacao, cocoa, and 

chocolate?   

Every participant started with this task in the Cocoa book. 

The other tasks in this book were randomised.  

This was a factual task, and there were several options in 

the index:   

 cacao, defined, 10 (page level)  

 cocoa, defined, 10, 164 (page and line levels)  

 chocolate, defined, 10-11, 165 (page and line 

levels) 

Cacao bean 

storage task 

(C2) 

How long can cacao beans be stored?   

This was a mixed task, and the index entry options were:   

 cacao beans, storage of, 113 (paragraph level)  

 storage of cacao beans, 113 (paragraph level) 
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Code  Description  

Calories task 

(C3) 

Are there more calories in cocoa or eating chocolate?   

This was a mixed task, and the index entry options were:   

 cocoa, food value of, 154-155, 162 (line level)  

 chocolate, food value of, 154-155, 162 (line level)  

 food value, cocoa, 154-155, 162 (line level)  

 food value, eating chocolate, 159-163 (line level) 

Cocoa butter 

taste task (C4) 

What does cocoa butter taste like?   

This was a mixed task, and the index entry options were:     

 cacao butter, taste of, 143 (line level)    

 taste, of cacao butter, 143 (line level)    

 cocoa butter See cacao butter (cross-reference) 

Hot chocolate 

task (C5) 

What’s the best way to make hot chocolate?   

This was an analytical task, and the index entry options 

were:   

 hot chocolate. See cocoa (cross-reference) 

 cocoa, preparation of, 13, 156 (page and line levels; 

 clear answer is on page 156) 
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Code  Description  

Sturt book tasks Charles Sturt – His Life and Journeys of Exploration by J.H.L. 

Cumpston (1951).   

Locator specificity: page level: pp. 1-69  paragraph level: 

pp. 70-142 line level: pp. 143-end 

Wagga task (S1) What did Wagga Wagga look like when Charles Sturt was 

here?   

Every participant started with this task in the Sturt 

biography. The other tasks in this book were randomised.  

This was a factual task, and there was one very clear option 

to use in the index:   

 Wagga Wagga, 46 (page level) 

Boat task (S2) Why did Charles Sturt take a boat into Central Australia?   

This was a mixed task, and the index entry options were:        

  boats, Central Australian Expedition, 136, 156, 169 

(paragraph & word levels) 

Portrait task 

(S3) 

What did Charles Sturt look like?   

This was an analytical task, and the index entry options 

were:        

 portraits (Sturt) 13, 87, 179 (page, paragraph, line 

levels)       

 Sturt, Charles – appearance of 13, 87, 170 (page, 

paragraph, line levels) 
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Code  Description  

Scurvy task (S4) Did Charles Sturt suffer from scurvy?   

This was a factual task, and there were several options in 

the index:          

 scurvy, 115, 147, etc. (page & line levels – best 

answer is at 147) 

Tribute task (S5) This university is not the only tribute to Charles Sturt in 

New South Wales. What are the others? 

This was a factual task, and there were several options in 

the index:         

 New South Wales – tributes to Sturt, 191 (line level)        

 tributes to Sturt –New South Wales, 191 (line level) 

 

Table 4-2. Number of tasks carried out by type 

  Factual Analytical Mixed Total 

Sturt book         

   Wagga Wagga task (S1) 15   15 

   Boat task (S2)   15 15 

   Portrait task (S3)  15  15 

   Scurvy task (S4) 15   15 

   Tribute task (S5) 15   15 

      
Cocoa and chocolate book     
   Terminology task (C1) 15   15 

   Cacao bean storage task (C2)   15 15 

   Calories task (C3)   15 15 

   Cocoa butter taste task (C4)   15 15 

   Hot chocolate task (C5)  15  15 

 60 30 60 150 
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Participants have been identified by pseudonyms in this chapter in order to preserve 

their anonymity. The source of the transcript fragments included in this chapter will be 

identified by task code. For example, the following comment by Tom ends with the 

code S5: 

Tom started out using the full-text search function in a task, but eventually 
decided “No, this is a bad idea. So, I really should look at the index!” (S5). 

(S5) indicates that this quotation came from the transcript for the fifth task in the Sturt 

book, which was the Tribute task, as noted in the tables above.  

Additional data collected during the general interviews with participants that followed 

completion of the tasks was used to inform and explain further analysis. In particular, 

data from the general interviews was used to clarify and expand upon the researcher’s 

interpretations of the smaller sense-making instances within the overall tasks. The 

source of this data is noted as GI. For example, the inclusion of (GI) after a quotation 

indicates that it came from the general interview with that participant.  

Where appropriate, descriptive codes that may be helpful in understanding how the 

data was considered will be included using SMALL CAPS; for example, a code describing 

participants’ experience of GOING STRAIGHT IN. A list of the descriptive codes used can be 

found in Appendix A: Descriptive codes.  

4.3 Modification of Dervin’s gap-bridging model  

Dervin (1992) suggests that a sense-making instance involves crossing of a gap using a 

bridge. This metaphor has been used as a means of explaining and illustrating the 

findings of this study. This is in keeping with Dervin’s statement that her metaphor is 

not intended as a “literal description of human sense-making” but rather as “a highly 

abstract methodological tool, or way of looking” (Dervin, 2003f, p. 151).  

Looking through the lens of the Sense-Making Metaphor, we could envision the task of 

finding information in an e-book as facing one large gap that is full of multiple smaller 

gaps or sense-making instances. As readers move through that particular space and 

moment in time, they are constructing bridges between smaller gaps; moving from 

bridge to bridge rather than traversing an overall whole. While it is possible to envision 

each of these small instances as gaps that must be crossed, it is important to note that 
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not all of them are crossed. Readers frequently fall into gaps and then have to climb 

out of them in order to continue on their journey. In particular, the way that people 

immerse themselves in the text in order to construct information is important in the 

context of active e-book index use. Even when a reader is searching for a fact or small 

piece of information in an e-book, it is necessary for them to engage with the text in 

order to determine the context in which it occurs and if it is relevant to their needs. It 

is as if they are crossing a stream and have to swim in the water at points rather than 

pass over it on a bridge.  

The modified model reflects participants’ experience of making sense of how to use an 

active e-book index as facing one large gap that is full of multiple smaller gaps or 

sense-making instances. It also reflects the fact that use of an active index does not 

happen in a vacuum but rather in the ecosystem of the e-book. As illustrated in Figure 

4-1, as participants moved through the situation of looking for information in the e-

book while undertaking the task presented to them, they faced a series of smaller gaps 

that were iterative. In other words, they went back and forth between the smaller 

gaps as they sought information that would answer the task questions, and what they 

experienced as they moved between the gaps influenced their decisions. What they 

already knew about using indexes and other finding aids in both p-books and e-books 

as well as what they learned during the tasks formed the bridges that they used to 

cross the gaps (as indicated by the green line, which illustrates that the bridge might or 

might not be completed during the task). The outcomes depicted their thoughts about 

how the active e-book indexes could be improved, based on their reflections on what 

helped or hindered them as they crossed the gaps and whether or not they felt they 

had found the information they were seeking.  

The verbings element of Dervin’s original model is placed within the overall gap of the 

model, as indicated by the numbered questions. The sense-making and unmaking 

process is described using “verbings”, which focus attention on the communication 

process rather than on the person (Dervin, 2003f, p. 141). The aim of the verbings 

element is to reflect the way that conditions change and meaning is constructed. 

When facing each situation, participants repeatedly had to decide whether or how to 

use the index or other finding aids and then how to find what they wanted in the text 

of the book. Consequently, the verbings included in the model are not presented in a 
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linear fashion but as a circle within the gap that reflects participants’ decisions to move 

between finding aids and/or between the text and the finding aids repeatedly and at 

times nonsequentially. This process involved not only sense-making but sense-

unmaking as their ideas, attitudes, and feelings about the index and the other finding 

aids in the e-book changed. Ultimately, it was their ability to construct information by 

reading that led them to an answer to the task question, and consequently, their 

reading behaviour was an important part of the process and is reflected in the verbings 

model. 

Findings will be explained in relation to the smaller gaps, which were the following: 

First gap: should I use the index? 

Second gap: how do I use the index? 

Third gap: how do I find what I want in the text? 

The bridges and outcomes noted in the model are incorporated into these smaller gaps 

but also discussed more fully in later sections. Finally, findings are summarised in 

relation to the research questions posed. 
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Figure 4-1. Modification of Dervin's gap-bridging model for use of active e-book indexes 

 

4.4 Gaps 

4.4.1 First gap: should I use the index? 

The first gap to be faced by participants was deciding whether to use the index in the 

e-book. It should be noted that findings in this chapter relate to the artificial situation 

created in the Digital Library Usability Lab; however, in order to make this situation as 

naturalistic as possible, while participants were asked to attempt using the indexes, 

they were not prohibited or actively discouraged from using the other finding aids, 

such as the table of contents or the full-text search function. Participants could also 

simply start reading the book to look for information without using any of these 

finding aids. It was not a common approach amongst the 150 tasks analysed so will not 

be reported in any depth here. However, it was a significant step for one participant, 

whose approach to the tasks is not included in the main corpus of data for various 

reasons. Her experience and the decision to handle the data collected from her 

separately will be discussed later in section 5.6.4. 
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Use of finding aids other than the index, either independently or in conjunction with 

the index, emerged as a significant theme, and it was clear that using the index may 

not always be a first choice. Some participants decided to try using the index later after 

exhausting other options, or they found that other tools, such as the full-text search 

function, led them to it. Why or how they decided to use the index influenced what 

they did with it when they got there. For example, Tom started out using the full-text 

search function in a task, but eventually decided “No, this is a bad idea. So, I really 

should look at the index!” (S5). He then went to the index and thought about what 

term might be there, which was a different term than the one he had used in the full-

text search. This was a successful strategy for him; as he said, “And then I look and 

there it is.”  

For some participants, index use was a normal practice but for others it was not; 

however, they were not prevented from using other finding aids if they wished and 

were asked to reflect on these if they were part of their usual approach. Consequently, 

it emerged from the data that participants had different preferences and patterns for 

how they look for information in a book, both during the tasks in the study and at 

other times. Table 4-3 gives a snapshot of which tools were used during the 150 tasks 

analysed. Participants clicked on the locators in index entries 179 times and 

experienced locators at all of the various levels of specificity: 53 instances at page-

level, 42 instances at paragraph-level, and 84 instances at line-level (note that 

participants were not aware at what level the locator was linked). They also used the 

table of contents 59 times, sometimes to go directly into various chapters in the book 

(45 instances) and at other times to access lists of illustrations or maps (14 instances). 

They used the full-text search function 36 times, which led them either into the text 

(14 instances) or to the index (22 instances).  
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Table 4-3. Use of finding aids across all tasks 

Index 179 

          Page-level locator 53 

          Paragraph-level locator 42 

          Line-level locator 84 

Table of contents 59 

          Chapter headings 45 

          List heading (illustrations & maps) 14 

Full-text search function 36 

         To text 14 

         To index 22 

 

4.4.1.1 Previous use of indexes 

For those already familiar with using indexes in p-books, it was an easy choice to start 

with that tool and it often provided a bridge for crossing the first gap. “I went straight 

to the index” was the phrase that participants used most often to describe this. They 

often explained exactly where they were going in the index in this way, too. For 

example, Sally said, “I just went straight to S for scurvy!” (S4) and Liz exclaimed, “I just 

went straight for boats. Easiest option!” (S2).  

This decision to use the index was influenced by their experiences using p-books. Ingrid 

explained, “Yep, to the index. I always go to the table of contents first in this kind of 

thing, but in a normal book, I’ll go straight to the back to the index” (C3). Peter said 

that if he is using a book for study or a specialised book, he would go “straight to the 

index” (GI). This strategy was usually a successful one for them as well as the majority 

of participants who described themselves as GOING STRAIGHT IN (e.g., going to the index 

first) as they usually also found an answer that they were satisfied with for that task.  

Several participants were not as familiar with using indexes or were not as comfortable 

with using them, such as Marie and Amy. They found the active indexes a confusing 

and frustrating experience initially. However, they quickly learned how to use them, 

and eventually found them to be a good tool for finding information that they might 

use more. Amy struggled to use the index in the first e-book, but she started using the 

index more in the second e-book. During the general interview, she said, “I’ve never 

thought to use the index”, but also said that she might use it more after her experience 

in the lab (GI). But even those comfortable with using indexes previously had to learn 
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how to navigate and use them in the e-book reader application. This will be discussed 

in greater detail throughout this chapter. 

As noted in section 3.3.2 on sampling methods, participants were not recruited on the 

basis of age or asked to state their age, and the intention was not to undertake a 

comparison amongst age groups. Nevertheless, a brief explanation of incidental 

findings in this regard may be helpful to address any question about the possible 

influence of age on what is reported here. A general description of each participant 

was noted in observational memos written immediately after the interviews as an aide 

mémoire for the researcher when transcribing and analysing the data. Based on 

analysis of the tasks in the context of these field notes, it can be concluded that 

preferences and patterns for using the various finding aids in the e-books were not 

generational; rather, they stemmed from earlier experiences using indexes or from 

using other e-book reader software. For example, one of the most proficient index 

users was Peter, a young undergraduate student. Peter was very comfortable using 

indexes. He said they were the first place he would go to look for information in a 

book, and he was very enthusiastic about them. He said that “growing up, I’ve always 

used indexes” and that his “main drive” for learning how to use them was cookbooks 

(S2). One of the least proficient index users was Marie, also a young undergraduate 

student, who was uncomfortable using the index at first and repeatedly tried 

unsuccessfully to use the full-text search function. However, when the full-text search 

function led her to the index, she was then able to follow index entries into the text 

and find the answers. Marie said that she usually finds the full-text search function 

helpful because it is “faster and easier” (GI), but that was not the case for her in the 

FBReader software, where she struggled to use it successfully. Similar variation was 

observed across other age groups and across university roles, i.e., amongst 

postgraduate students or staff members, and therefore participants’ ages or roles at 

the university will not be noted or addressed further in this chapter.  

While all of the participants used the index, they had limited options for getting to it at 

the back of the book. They could scroll all the way to the end (a tedious process) or 

they could click on the Index heading in the table of contents. There was no Index 

button in the toolbar that allowed them direct access to the index. Therefore, even 

those who wanted to go straight to the index went through the table of contents first. 
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While this was coded as GOING STRAIGHT IN, it actually involved going through the table of 

contents to get to the index. 

4.4.1.2 Table of contents 

FBReader, the e-book reader application that participants used for the tasks, 

automatically generates a table of contents if one is provided in the EPUB file. It also 

provides a button on the toolbar that allows direct access to that table of contents, as 

illustrated in Figure 4-2.  

 

Figure 4-2. Table of Contents button in FBReader toolbar 

 

During the orientation session, this button was pointed out to participants and they 

were given the opportunity to practice using it, as well as any other button on the 

toolbar. They quickly worked out that clicking on the Table of Contents button and 

then on the Index heading in the table of contents was the easiest way to get to the 

index. Therefore, even those who wanted to go straight to the index went through the 

table of contents first, which was not what they were used to doing in a p-book. 

Participants made clear statements about which approach they would take in an e-

book versus a p-book and why. For example, Ingrid commented that while she goes to 

the table of contents first in an e-book, “in a normal book, I’ll go straight to the back to 

the index” (C3), and Jackie said that the index is “my first stop in looking at a book 

physically” (GI). Olivia explained the difference between her usual behaviour and what 

she did during the session in the lab this way,  

No, I probably would go to the index but because I’m already here [in the table 
of contents] I went back to start instead. I would have gone straight to the 
index, but I had to go back, didn’t I? No, for something like that, I would have 
gone definitely straight to the index for illness or scurvy. (S4) 

But because the first stop in the tasks was usually the table of contents, many 

participants used that tool in other ways than just moving on to the index.  
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The table of contents was used to get an overview of the book, an approach that some 

participants said they also used normally. Katya said that her first stop in a book is 

often the table of contents because “sometimes it might say there’s a whole chapter 

about this thing, so I’d look for that first” (C4). Nina also liked to see what was in the 

table of contents first, then “swap to the index” if she could not find what she wanted 

(C2). In the e-books, participants also used the index as a way to orient themselves to 

the book before deciding which path to take. Olivia explained how she did that during 

a task, 

I was getting oriented, and I could see that it had the history, but it had two 
chapters. It wasn’t like in one, so I thought, oh, that’s a bit long-winded. Maybe 
I’ll go to the index. And that’s what I did. (C1) 

Sometimes this was a case of FEELING AROUND FOR SOMETHING first. Sally said that she 

looked briefly through the table of contents “for anything that was obvious” and when 

she couldn’t see anything, she then went to the index (C2). This type of exploration 

could sometimes take readers down different paths, but they were aware of this and 

open to the possibilities. As Emily explained, 

I would normally just have a quick flip through to see what I’m interested in. 
Cause I might be interested in something that’s not the question that I want. So 
I just look at the book and then I would look for what I want. (GI) 

 

While looking through the table of contents could be a broad-level approach to seeing 

what was in the book, it was also used as a specific finding aid. Using the table of 

contents was an obvious choice for one of the tasks in the Sturt book. Participants 

were asked to find tributes to Sturt in New South Wales, and there was an entire 

chapter on tributes to Sturt in the book. Consequently, they often clicked directly on 

the heading for that chapter (Tributes and Memorials) in the table of contents rather 

than going to the index. When asked about her choice to use the table of contents this 

way, Katya said, “And I looked down here, and I thought, is there a chapter about 

tributes? Yes, there is! So l looked at that, I didn’t go to the general index at the time” 

(S5). To find an answer to a question about what Charles Sturt looked like, several 

participants clicked on the Illustrations heading from the table of contents and used 

the list of illustrations to find portraits of Sturt. They knew from their previous 
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experiences with books that lists such as this might exist and be a useful bridge. While 

most did not explain this explicitly, such as Olivia, who simply said “That was easy. I 

went to the table of contents and then to illustrations” (S3), others were more 

reflective. Tom remembered that “books like this normally have as part of the contents 

an illustrations list or list of plates.” So he looked to see if that existed and then 

“scanned down looking for ones that looked like they would be portraits” (S3).  

While these obvious headings gave readers a safe route across the gap, following other 

chapter headings from the table of contents often dumped them into a stream of text 

that eventually overwhelmed them. Making the choice to follow these headings often 

involved assumptions about the content of the chapter, such as Emily’s comment that 

she went to the Introduction because “I thought it probably seems like it would say 

that in the introduction” (C1). Keywords in chapter headings also played a role in their 

choice to click on them. While looking for the answer to a question about Wagga 

Wagga in the Sturt book, Ava followed the Life in New South Wales chapter heading 

into the text. After spending some time skimming, reading and scrolling in that chapter 

without finding anything relevant, she eventually gave up and returned to the table of 

contents (S1). Her assumption that a chapter on Sturt’s life in New South Wales would 

contain information about Wagga Wagga left her stranded in the gap and it took her 

some time to realise that following the heading from the table of contents had not 

provided a bridge across the gap. 

Overall, using the table of contents was an important step across the first gap in the 

tasks. In addition to being the easiest route to the index, it was a useful way to get an 

overview of the book and it offered direct paths into the text.It should be noted that 

the presence of a Table of Contents button in the toolbar and the absence of an 

equivalent Index button may have influenced this behaviour. 

4.4.1.3 Full-text search function 

Another tool that readers could choose was the full-text search function. In FBReader, 

this is a search engine that examines all of the text in the document and matches the 

terms that a user enters in the search box. It provides several options to refine the 

search: ignoring the case of the term entered in the search box (e.g., searching for 

“boat” will also return “Boat”), examining terms in whole text via truncation (e.g., 
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searching for “boat” will also return results for “boats”), and searching backwards as 

well as forward in the document. The button on the toolbar that leads to the full-text 

search function in FBReader and the search box that appears when it is clicked is 

illustrated in Figure 4-3.   

 

Figure 4-3. Text Search button (circled) and search box in FBReader toolbar 

 

Participants were not restricted from using the full-text search function, and for many 

it was part of their normal behaviour when looking for information in an e-book or 

other digital environments.They mistakenly clicked on the Text Search button instead 

of the Table of Contents button at times, which presented yet another level of 

difficulty as they then had to work out how to close the search box before taking the 

path they originally intended. The full-text search function did not always work the 

way that they hoped it would, which disappointed and frustrated them, particularly 

when that was their preferred choice of finding aid. Sally said, “I got really frustrated 

with the text search” (S2). Emily tried using it several times, explaining her actions this 

way: “Nothing came up, so I did it twice cause I thought maybe I didn’t do it right so I 

did it again. And I was like no, it didn’t work (disappointed sound)” (C5). 

A few participants tried out the full-text search function during their first tasks in the 

Sturt biography. During her second task, Jackie clicked on the Text Search button and 

typed “scuvey” into the box, which unsurprisingly, given her misspelling of the term 
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“scurvy” and the lack of an autocorrection feature in the full-text search function, did 

not produce any result. After that, she did not attempt to use the search function 

again. She explained that moment this way, “I was going to try out the text search. 

(laughter) And then I didn’t really understand how that worked. I put in scurvy and 

then I didn’t…(pause). It confused me. It didn’t go anywhere” (S4). Misspelling was not 

an uncommon problem with using the full-text search function, though others did 

realise their mistake, unlike Jackie. A misunderstanding of how the full-text search 

function in the FBReader worked was basically the problem, with many entering 

phrases, such as calories in cocoa and chocolate, or using truncated terms, such as 

calor (for calories) or nsw (for New South Wales).  

There were others who did not use the full-text search function during any of the 

tasks. When asked whether he would normally use a search function, Peter replied,  

No. I very rarely use the text box unless it’s very specific and I’m having a lot of 
trouble finding it, which I probably should have done here! I think that I forgot 
about the text box on that last question. I’ve found that for the most part, it’s 
not been that helpful. (GI) 

The “last question” that he was referring to was the final task that he attempted, 

which he said “stumped” him (C3). He started that task thinking that he had already 

seen the answer in the text during a previous task, and consequently, he spent a lot of 

time looking through the index, following entries into the text, then scrolling, skimming 

and reading. So perhaps he was right that the full-text search would have helped him 

in this case, if he was already aware of what he looking for in the text. Katya’s thoughts 

on using the full-text search function mirror this approach of using it when the content 

of the book is already known. She said, 

But I didn’t go and search it. So in your whole thing, I didn’t use search once. I 
don’t tend to. Um, yeah, if I’m going to do a Google search for something in the 
whole internet, I would do that. [Interviewer: But within an e-book?] Nah, not 
really. Maybe if I was coming back to it looking for something that I had seen 
there before. You know, like if I’m thinking I’ve got this quote and I’ve got to 
attribute it with a page number, I better find it again. I might do that, but I 
probably wouldn’t really just search for a term in an e-book. (GI) 

While Katya was the only one to specifically talk about using the Google search engine, 

it is possible that participants’ expectations of how the full-text search function 

worked in the FBReader app reflect this experience. Searching for phrases, not paying 
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particular attention to spelling, or using acronyms instead of spelling out words are all 

search strategies that might work for them in an internet search engine such as Google 

but would not be successful in the more rudimentary search function in the e-book 

app. 

And there were those in the middle, who never quite gave up on the full-text search, 

even when it did not do what they wanted it to do. Liz repeatedly tried using it, even 

on her last task when she was looking for an entry in the index. Reflecting on her use 

of the full-text search function at that moment, she said, 

I’m still looking for it! (laughter) So there’s no storage there, I don’t think? So 
what did I put in? I thought I’m going to just try storage and see if it works. Two 
words – cacao and storage – even though two words didn’t work last time, but 
that won’t stop me from trying! (laughter) And that didn’t happen, so I thought, 
right, don’t be lazy. (C2) 

Even though she got “impatient” (in her own words) with having to look more carefully 

through the index entries, she then did that and eventually chose an appropriate entry 

that led her to an answer in the text. Others used the full-text search in the same way 

as Liz did, trying to use it as a shortcut to find what they wanted in the index. Anne 

commented, “I suppose maybe if you went to see the index and there was going to be 

pages and pages, you might try the text search to narrow it down a bit?” (GI). 

In fact, the full-text search function was most helpful when it led participants to the 

index, which they then used to find their way into the text. While the first time they 

found themselves in the index after clicking on the Go button in the search box was a 

disconcerting experience for some, they quickly adjusted and swapped to using the 

index. For example, when asked if it was what she expected when she found herself on 

the Wagga Wagga entry in the index after searching for wagga, Beatrice replied, “No, 

it wasn’t, but that was very helpful” (S1). However, this experience also changed their 

perception of what the full-text search function would do, leading to surprise when it 

then took them directly into the text during later use. Tom reflected on this confusion 

and suggested that if he had known he could limit the search to within the index, “I 

would definitely have used that” (GI). Tom also remarked that he does not normally 

use indexes and likes to use the search function in e-books.As he progressed through 

the tasks, he became more and more interested in using the index though, particularly 
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when his use of the full-text search function led him to useful entries in the index. For 

others like Tom, who did not normally use the index or gravitate to using it first, being 

able to use the full-text search function in conjunction with the index in this way 

eventually became an appealing approach to finding what they wanted in the e-book. 

What made it even more appealing was the way that that the full-text search function 

highlighted terms in the text for them. Participants found this feature particularly 

helpful when trying to find relevant information, not only when landing directly in the 

text from the full-text search function but when following index entries into the text 

after using the search. This finding will be explained in more detail below in relation to 

locator specificity and reading behaviour. 

Overall, the full-text search function was not a quick way to leap across the gap, it was 

a bridge that had to be built and crossed like any other finding aid. Even the simple act 

of entering a term into the search box required thought and attention. It did not do 

what many participants wanted and often led them to unexpected places, which 

required them to try another tactic or tool. For some that was easier than others, 

particularly those who started using the finding aids in conjunction.  

4.4.1.4 Summary of the first gap 

Analysis of the findings in relation to the first gap that participants faced, which was 

deciding whether to use the index in the e-book, revealed that use of indexes should 

not be considered in isolation. At times, participants chose to use other finding aids, 

including the table of contents and the full-text search function, either independently 

or in conjunction with the index. Their decisions about this first gap also influenced 

how they made sense of the index. 

4.4.2 Second gap: how do I use the index? 

Once in the index, participants readily understood that there were hyperlinks between 

the entries and the text. But before clicking on them, they had to decide which entry to 

choose and which locator to follow. This often involved a series of smaller gaps that 

needed to be crossed, starting with navigating through the index itself. 

4.4.2.1 Alphabetical navigation bar  

An alphabetical navigation bar (or nav bar), as illustrated in Figure 4-4, was included at 

the top of each alphabetical section of the index. This feature enabled participants to 
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move around the index, and they quickly noticed it and used it. Liz remarked on it 

while explaining her approach to the index during a task: “I only saw that at the last 

minute because I was getting ready to scroll right back to the top” (C5). She followed 

this up during the general interview, saying “I loved as I said the index not just at the 

top or the bottom. [Interviewer: You mean the alphabetical header?] Yeah, that was 

really good. That was very convenient” (GI). 

 

Figure 4-4. Alphabetical navigation bar in the index 

 

Other aspects of the index display in the FBReader were less popular. Particular 

problems for participants included difficulties understanding the structure of the 

index, feeling overwhelmed by long sections of entries on the same or similar topics, 

and frustration with having to follow cross-references.  

4.4.2.2 Structure of the index 

The structure of the index was particularly difficult when the full-text search function 

led participants into it because it operated at the line level of specificity and did not 

always display the full index entry. For example, if a participant searched for the term 

boat and landed in the index, the first line on screen might be the following 

subheading (note that the search term boat is highlighted in blue): 

  boat prepared for, 137, 156, 169 

They would not see the main heading inland sea theory, which is integral to 

understanding the meaning of this subheading. In other words, the structure of the 

index is lost in this display. The full entry is the following: 
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inland sea theory 

boat prepared for, 137, 156, 169 

Some did determine that they were not seeing everything they needed to and scrolled 

up, others did not, which presented a problem for them when they clicked on the 

locator and headed into the text without having the full context of the entry. 

Even when full index entries were displayed, the structure of the index was not clear to 

everyone and they found it particularly challenging when having to navigate through 

long lists of entries, such as those for the metatopic or overarching topic of the book. 

What bothered them the most in the first e-book, the biography of Charles Sturt, was 

the list of entries under Sturt, Charles and in the second e-book, the history of cocoa 

and chocolate, it was the lists of entries under the main terms used in the book, cacao, 

cocoa, and chocolate. Comparing the fragments of the transcript coded for the 

METATOPIC with codes reflecting sense-making instances revealed that FEELING 

FRUSTRATED, STRUGGLING WITH SOMETHING, and FEELING OVERWHELMED were the predominant 

expressions by participants. To a lesser degree, they were FEELING CONFUSED, FEELING 

ANNOYED and FEELING UNSURE. This was partly a factor of expectations, such as Jackie’s 

explanation that she “didn’t realise how far down it would be” (C4) or Liz’s remark that 

as she started to scroll, she thought it was “way too long” and wanted it to just “jump 

out at me please!” (C3). She followed this up by saying that she expected it to be easier 

in an e-book because “I can see all these things that I can just click on but where is 

what I want?” Even those who were more patient with the metatopic entries 

expressed displeasure. Nina persevered in a long section of entries but said “it’s so 

many C’s together so close, and it’s cocoa, cocoa, cocoa. It’s very hard to remember 

what word you’re on and where you are” (C5). Tom summed it up as “it’s a bit hard to 

navigate where you’re looking at” (C1). This feeling of being lost in the index frustrated 

him, particularly when he got “caught out” by it during a task.  

4.4.2.3 Cross-references 

Once participants were aware of these long sections of entries, they were reluctant to 

go back to them. This was most evident when following cross-references, such as the 

hot chocolate. See cocoa entry that many of them looked at while trying to answer the 

question, what is the best way to make hot chocolate? At that point, when they 
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realised that they would have to go back into the long list of entries under the main 

heading cocoa, they were quite vocal about their feelings, such as “It sent me to those 

silly C’s again!” (C5) and “It said see cocoa, which I was a bit annoyed about cause I was 

like grrr… (growling sound)” (C5). This was a humbling moment for the indexer (the 

researcher). What had seemed a logical cross-reference to her was obviously a barrier 

for index users, and worse still, a reason for them to actively dislike it. Further 

discussion of this experience and the position of researcher can be found in section 

3.2.3. 

Participants understood what the cross-reference was asking them to do, but they 

would have preferred it to have a hyperlink that they could use to go straight to the 

relevant entry. Several tried to click on the cross-references with no result, but others 

explained that they did not look for a hyperlink because of the way the entry was 

formatted. Katya said that if it had been blue, like the hyperlinked locators in the 

index, she would have clicked on it, but because it was black, she did not (C5). Ingrid 

summed it up by explaining that it felt like it had become “a little bit of a goose chase” 

(C5). She expected the index to be straightforward and easy, but at that point, “it 

didn’t feel that way.” Overall, cross-references presented a barrier to participants. 

While they knew which bridge the cross-reference was offering them, they did not find 

it easy to cross it, and they often wanted an easier path across the gap than having to 

immerse themselves in reading index entries. 

Deciding what to look for in the index was another gap that often required multiple 

attempts to cross. While not a major barrier, finding the index entries about Charles 

Sturt in the first e-book proved to be an initial challenge for some. They started out by 

looking in the C section of the index for Charles before realising that they needed to 

look in the S section for Sturt. Even avid index users like Peter made this small mistake. 

As he explained, “I always do this whenever I use the index. When it’s a surname, I 

know it will always be under the surname in the index, but half the time I always click 

the first thing first” (S1). It is interesting that he explains this in terms of “clicking the 

first thing”. It is possible that his behaviour here is more common when he is using an 

e-book. Unfortunately, that follow-up question was not asked, and given the lack of 

research on p-book index use, it is not known if this is something that p-book index 

users tend to do as well.  
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A common approach was to look for keywords from the task questions in the index, 

which helped with some tasks but not others. For example, a factual task that 

contained the same term in the question and in the index, such as the question about 

Wagga Wagga, was more easily answered than a mixed or analytical task that did not 

have such clearly matched terms or concepts. The mixed task asking whether there are 

more calories in cocoa or eating chocolate proved to be a particularly challenging one. 

It left participants feeling particularly frustrated because they assumed that the term 

calories would be in the index (which it was not). When they did not find it there, they 

were forced to think of other keywords or tactics, which often led them away from the 

index. Even Peter, a confident index user, struggled with this one, but, like others, it 

was his assumptions about the answer that led him astray. He thought that he had 

seen something earlier in the text about calories and spent a long time trying to 

retrace his steps to get there before giving up (C3). Olivia said that she knew the 

answer to the question before she started and that she wanted an “exact comparison” 

in the book (C3). A common strategy for this task was also to scan the text for tables or 

numbers on the assumption that the answer would be expressed that way. This was 

not true of all the analytical tasks, however. All but one participant was able to devise 

key terms and strategies to answer the question what did Charles Sturt look like? 

These included looking for the terms portrait and appearance in the index and clicking 

on the list of illustrations heading in the table of contents to find images of Sturt. 

Overall, it was apparent that the index could be better presented in the e-books in 

ways that would allow readers to navigate it and engage with the index entries to find 

what they wanted easily. Suggestions for doing this ranged from basically providing 

more obvious indentation of subheadings to more complicated features that would 

take advantage of the e-book environment, such as nesting of alphabetical sections or 

subentries in a way that would allow users to expand and collapse entries they were 

interested in without having to scroll through the entire index. Many liked the way that 

the full-text search function highlighted terms in the index but wanted it to go further, 

such as changing depending on the keywords that they entered.  

There was one feature of the e-book that everyone liked and wanted to see more of – 

hyperlinks. From the buttons on the toolbar, to the hyperlinked chapter headings in 

the table of contents, to the alphabetical navigation bar in the index, they were all 
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popular. Participants actively suggested more of them, such as adding hyperlinks to 

the cross-references in the index. However, participants’ use of the locators in the 

index suggests that rather than being an easy leap across the gap, hyperlinks are only 

one part of the bridge across it. 

4.4.2.4 Locators 

Locators are the elements of index entries that point to a location in the text. In the 

prototype indexes used in this study, they were hyperlinked page numbers, as 

illustrated in Figure 4-5. 

 

Figure 4-5. Example of page numbers used as locators in the e-book indexes in FBReader 

 

Clicking on a hyperlink at a locator took participants into a text screen that looked 

similar to the example in Figure 4-6. Note that there is a screen number displayed in 

the toolbar at the top of the screen but otherwise no indication of the page number. In 

some cases, the screen number was the same as the page number that they had 

clicked on in the index entry; in other cases, it was different. This was not contrived, 

rather it was a natural occurrence in the flow of the scroll-like EPUB format. 
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Figure 4-6. Example of text from an e-book in FBReader. The screen number is displayed in the toolbar at the top 

(circled). 

 

All participants understood the hyperlinks; in other words, they knew that clicking on 

the page numbers in the index would take them directly into the text. And they liked 

that they could do this so easily, particularly in comparison to using an index in a p-

book. As Anne explained,  

This was faster. Cause often when you’re looking in a print book and it gives 
you maybe eight different page numbers, that’s very hard to go back and 
forth…whereas here it’s right there so it’s easy to go to the next one. (GI)  

Like Anne, other participants particularly liked the ease of using hyperlinks when 

following multiple locators from the same index entry, particularly when using the 

Back button to quickly return to the index from the text. The ease of using the active 

indexes convinced a few participants to try using e-book indexes more. Ava was 

particularly enthusiastic. She exclaimed, “It’s really easy actually! It means indexes are 

really useful. I really like this today but in a print book normally I do not use the 

indexes. Because this is really easy because of the hyperlinks” (GI). 

The page numbers themselves were not of any significance to participants once they 

had made the jump into the text. There was no evidence from the eye tracking 

recordings that they were looking for a page number on the screen or that they looked 

at the screen numbers in the toolbar, and only one of the participants said that they 

had noticed the screen numbers while completing the tasks. As noted in section 
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3.3.5.1 of the previous chapter on research design, the locators in the e-book indexes 

were embedded in the text in an InDesign file first before creation of the EPUB file. 

While the InDesign file was formatted with the equivalent of pages, the EPUB is in a 

scroll-like format without pages. The screen numbers that appear will depend on the 

e-book application and device that the reader is using to view the text and will not 

necessarily match the page numbers in the index. During the tasks, they frequently did 

not match. During her final task, Katya noticed this discrepancy. She was puzzled and 

went back to the index to check the page number. In the fragment below (C2) she 

explains this moment while watching the eye tracking recording of it (note that text in 

green indicates the participant’s actions on the eye tracking recording, text in black is 

the participant’s comments during the retrospective interview while watching the eye 

tracking recording, and text in red indicates the researcher’s questions during that 

interview): 

Clicks on the locator at “storage of cacao beans, 113” (paragraph level). Eyes 
land in the top middle of screen (80), move across lines of text and illustration 
at the top, then move up to the toolbar around the screen number. 

But look at me! What the…? Hang on, what does that say? Hang on a second, 
what does that say? 

Clicks on Back button and returns to the index in the S section. 

I thought, what’s going on? So I went back and checked.  

Clicks again on the locator at “storage of cacao beans, 113” (paragraph level). 
Eyes land in the top left of screen (80), then move across lines of text from top 
to bottom. Scrolls down (to 81) and eyes move across lines of text at the 
bottom of the screen. Scrolls up (to 78), as eyes stay in the top left of screen. 

And then I thought didn’t that say 113 a second ago? Yeah, it sort of highlighted 
my line, and I thought, ah, well, it doesn’t matter. The information I want is 
here. Yes, it is. 

So this didn’t bother you before? 

I wasn’t paying attention to it before! 

What made you think of it here, do you think? 

Um…I think just because when I landed here, I just looked and saw it was 80. 

Well, we did talk about it a little bit. 

Yeah, we did, but this was the first time I had noticed it didn’t match. Like, you 
know, all those previous questions, I hadn’t paid any attention to it because I 
wasn’t really worried about the page number. It was only just this one when I… 
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cause I don’t know whether 113 stuck in my head, then when I came here and 
I’m reading the start, and I’m going, hang on, that’s not 113, it was 80! And I 
thought did I click on something different? So that’s when I went back. 

So you went back and you decided, yeah, I’ll come back? 

Yeah, well, I went back and it said, no, it is 113, I’ll go through again. And it 
came back to the same one and it was the same place, and I thought, well, this 
is the page.  

 
As noted in the transcript, Katya had talked with the interviewer about the locators 

while discussing tasks in the first e-book; however, she did not think that influenced 

her actions in this final task with the second book. Given that this was the only task out 

of 150 during which the screen number was noted by a participant, it is possible that 

this was simply a fluke. Others noticed the screen number while watching the eye 

tracking recording and remarked on it, but this was the only instance noted while 

actually completing a task.  

As this was a difficult aspect to observe and query, during the general interviews after 

they had finished working with both of the e-books, participants were asked whether 

they considered the page numbers in any way while they were in the text. Apart from 

Katya, very few said that they had even considered them, and, in fact, they expressed 

surprise that they had not looked for them, such as Olivia, who exclaimed, “No, 

definitely. I didn’t even think about the page numbers!” (GI). For the most part, these 

responses confirmed the description and interpretation of the eye tracking recordings, 

but there were a few that were puzzling. For example, while watching the eye tracking 

recording, Liz said that she had been “thinking how far will this go down because I 

can’t see page numbers” (S4); however, when asked directly about this later during the 

general interview, she said, “Ah, no, I don’t know that I looked at it. I don’t remember 

seeing them to be honest” (GI). Regardless of these small discrepancies, it was evident 

that the only one to directly notice and act on the difference between the page 

numbers in the index and the screen numbers in the text was Katya. 

The most common explanation for not looking for page numbers in the text was 

implicitly trusting that the hyperlink would take them to the right place. Emily 

responded, “I assumed it would go to that. I clicked on a page, it should be on that 

page!” (GI), and Nina said, “If it’s online, I trust the computer to take me to that page” 
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(GI). Even Katya, who noticed the difference between the page number and the screen 

number, still trusted that she was in the right place. When asked about this, she 

replied, 

I remembered there was only one page to get me to this, and I then I thought 
that must be the one. So I did think that the index would be right because I 
know that indexers are extremely careful people, and I didn’t think that they 
would send me on a wild goose chase. (C2) 

Many reflected though that in a p-book, the page number would matter to them. 

Marie summed it up, “In a sense of the digital one, I didn’t really care, but if I had a 

physical book, I would have to take the page number and open it up to that page 

number” (GI). Jackie also reflected that “…were it in a physical book, I would probably 

be thinking more about it because I would have the reminder at the top of the page” 

(GI). 

This seems fairly straightforward until you consider some of the other comments that 

participants made about page numbers. Emily said that if there was a page range in an 

index entry and she reached the end of that range and had not found what she was 

looking for, she would go back and stay within that range (GI). Curiously, she did not 

seem to do this in the e-book however or consider the implications of page ranges 

when choosing an index entry to follow. For example, she clicked on a locator that 

contained a wide page range at the entry Central Australian Expedition, 134-174 but 

once in the text, which she entered on screen number 133, she scrolled and skimmed 

down as far as screen 141 before giving up and did not consider the screen numbers in 

her decision to move through the book or to stop looking for information on those 

screens (S2).  

Page numbers did seem to matter to those following multiple locators from the same 

index entry,. They noticed and named them specifically when talking about them. For 

example, when Ava was asked if she clicked on all of the locators at an entry, she said, 

“Yeah, at 13, 87, and 179, those pages are all about that” (S3). In the case of multiple 

locators, the ability to go back to the index entry and distinguish which locators had 

already been followed into the text and in what sequence was thus important for using 

the index and then locating themselves in the book. At one point, Liz found herself lost 

in the text. She commented, “So, I guess from here, at the moment, I can’t remember 
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what the first page number was that I clicked on or what is the second page number. I 

don’t know where in the text I am!” (S4). 

Many participants noted that page numbers mattered for citations. Even though she 

did not look for page numbers in the e-books during the tasks, Liz said, “it does annoy 

me in e-books when they don’t have the page numbers ... I want to know what page 

I’m on, especially if I’ve been given a reference for something” (GI). 

So while participants confidently jumped from the page numbers into the text using 

the hyperlink, they no longer used that information once they got there. In some 

cases, this was a barrier because they then had trouble determining where the 

relevant information was located. They did not know how far to read in the book to 

find what they were looking for – in other words, they did not use that page number to 

help them situate themselves in the space of the e-book. They were confident that the 

link would take them to the information when they clicked on it, but then did not 

follow through on that concept of where the information might sit in the space. This 

becomes important when we consider the effect of locator specificity and how readers 

become immersed in the stream of data in the text. 

4.4.2.5 Summary of the second gap 

The second gap faced by participants was how to use the index. After deciding to use 

the index, participants readily understood many of its features, including the 

hyperlinks between the entries and the text. But they faced other gaps, such as 

navigating through the index, understanding its structure, and deciding which entry to 

follow, particularly with cross-references. They were familiar with the use of page 

numbers as locators and used those numbers to make sense of the index entries; 

however, once they followed the locator into the text, the page numbers no longer 

held any significance for them. 

 

4.4.3 Third gap: how do I find what I want in the text? 

4.4.3.1 Locator specificity  

Locators in the e-book indexes were hyperlinked at three levels of specificity: page, 

paragraph, and line. Examples of these levels of locator specificity can be found in the 
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explanation of key terms and concepts in section 1.2. Participants were unaware of the 

locator levels and not asked specifically about them; consequently, analysis of how 

they made sense of the various levels was primarily based on their actions, including 

where their eyes landed on the screen and moved to after jumping from the index into 

the text using the hyperlink, and whether they scrolled up or down away from that 

screen. Feelings or comments they expressed during the interviews were used to 

confirm or interpret these actions in more depth when possible.  

As noted in Table 4-3 above, participants clicked on locators at all of the various levels 

of specificity: 53 instances at page-level, 42 instances at paragraph-level, and 84 

instances at line-level. The landing place of participants’ eyes on the screen, where 

their eyes moved subsequently, and whether they scrolled away from that screen was 

coded from the description of the eye tracking recordings. The screen was divided into 

roughly three equal segments: top third, middle third, and bottom third. The aim was 

not an exact measurement but rather a general indication of where participants’ eyes 

landed in order to examine their subsequent actions in context.  

Table 4-4 below provides an illustration of how this coding was used to explore this 

data in further detail. Note that while landing place on screen was recorded for the 

majority of tasks, there were instances where the eye tracking recording was lost or 

inadequate to determine this. Therefore, the total number of instances at each level 

recorded here does not match the overall tally (for page-level locators, landing place 

was determined in 43 instances; for paragraph-level locators, 38 instances; and for 

line-level locators, 66 instances). The aim again was not an exact measurement 

however, but rather an exploration of the data in terms of the sense-making instance. 

For example, if most participants landed in the middle of the screen, how did this 

influence their ability to make sense of a line-level locator intended to display 

potentially relevant information in the first line on screen? Similarly, if the majority of 

participants stayed on the target screen and did not move from it, how did this 

influence their ability to make sense of the locator and find the information they were 

seeking?  
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Table 4-4. Locator specificity by landing place and movement on screen 

  Page-level locator Paragraph-level locator Line-level locator Total 

Landing place on screen   

  

  

Top of screen 
 

16 
 

10 
 

20 46 

Middle of screen 
 

21 
 

16 
 

27 64 

Bottom of screen 
 

6 
 

12 
 

19 37 

  
 

43 
 

38 
 

66   

Scrolling         

Stays on screen 
 

27 
 

25 
 

58 110 

Scrolling down 
 

25 
 

16 
 

21 62 

Scrolling up 
 

11 
 

10 
 

9 30 

 

As explained above, the page numbers in the index and the screen numbers in the text 

did not match in the EPUB file that participants were reading. Based on the findings 

above about locators, this would not seem to be an issue because participants did not 

look at the screen numbers and said they trusted that the index would take them to 

the right place in the text. However, once in the text, some participants did not seem 

to trust that it had done so – or perhaps they did not trust that it would take them 

there precisely. When following a page-level locator into the text, this would be an 

appropriate assumption, as the text targeted by the locator might not even appear on 

the screen and might require scrolling down to find it. For those who stayed on the 

target screen when following the more precise paragraph-level and line-level locators, 

it also might not be an issue, provided that they eventually looked at the top third of 

the screen where the targeted text was located. But those who did not start reading at 

the top of the screen or scrolled away from it often fell into a gap that they struggled 

to get out of. The more they got swept away into the text, the harder it was to get 

back on track.  

The following fragment from Tom’s explanation of his actions after following a line-

level locator into the text exemplifies this experience (C4). Tom’s eyes landed at the 

bottom of the screen, and as he scrolled up and down, he struggled to find exactly 

what he was looking for. Had he read from the top of the screen initially and without 
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adjusting the display by scrolling away from it, he might have found the answer more 

quickly.  

Clicks on the locator at “cacao butter, taste of, 143” (line level). Eyes land in 

bottom left of screen (101). Eye tracking lost but he scrolls up slightly (still on 

101). Eye tracking picks up moving across lines of text in the middle of the 

screen. Scrolls down (to 104) and eyes continue to move across lines of text 

below the tables. Scrolls back up (to 101) and eyes move across lines of text at 

the top of the screen. He highlights a phrase in the top half of the screen using 

the mouse. 

Did you find what you want? 

I did. Although it took me a little bit of skimming around to find it. I think I’m 

just skimming through trying to find…here we go… 

Trying to make sure? 

Just trying to find the bit that tells me the taste. I think I must have missed 

it…ah, there we go. 

So you skimmed and then you went back to it? Yep. 

Going down a bit? 

I think I might have missed the taste bit there. Even though I was clearly looking 

almost right at it! 

Why do you think that? 

So I’m literally, I think I’m just scanning the page for the word taste or 

something about the taste of it and even though from the eye tracker we can 

see that I was almost there, I don’t think that at this point I’d actually spotted 

that. There we go, now I’ve found it! 

 

Participants’ decisions about where to look on the screen or whether to move away 

from it were influenced by what they determined to be an adequate answer to the 

task question. During most tasks, they were motivated to find the answer and would 

persevere until they found it, often reading the entire screen to make certain there 

was not anything further on the topic, even if they had seen relevant text at the top of 

the screen. They would also return to reading the top of screen again or go back to a 

screen they had seen previously in order to double check what they had read, even for 

the simpler factual tasks that had clear index entries with paragraph-level or line-level 

locators. This may have been partly due to their expectations about the artificial 
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situation of attempting the tasks in the usability lab. For example, when Peter was 

asked why he scrolled down beyond where he had found the answer, he laughingly 

said, “I was like it couldn’t be that easy!” (S1).  

Other participants also did not expect the locator to take them to such a specific point 

in the text. It may be that their mental model of what the e-book index or even the 

full-text search function can do does not match the levels of specificity available. Katya 

explained, “I don’t always have the expectation that the thing that you search for ends 

up on the top line. It may not be on the top line, and it just depends on the search…so 

then if you’re faced with a page full of text, you’ve got to look through it” (GI). Tom 

echoed this, saying “I’d expect the index takes me to what I expect would be the right 

bit, and then the search would find the first instance of it” (GI). 

But the more frequent comment was a desire to make sure the answer was 

“complete”. Participants were STICKING WITH IT and TRYING TO GIVE MORE when they were 

not sure they had enough information. This desire to get the answer right is reflected 

in a comparison of locator specificity and participants’ responses to the question posed 

at the end of each task (Did you find the answer?). Table 4-5 shows that for most tasks 

and most levels of locator specificity, participants were able to find an answer.  

Table 4-5. Locator specificity by task outcome 

  
Yes, I found 
the answer 

No, I did not 
find the answer 

I'm not sure of 
the answer 

Total 

Page-level locator 
 

41 
 

5 
 

7 53 

Paragraph-level 
locator 

 
34 

 
2 

 
6 42 

Line-level locator 
 

68 
 

6 
 

10 84 

 Total 143 13 23 179 

 

This is far too simple an explanation of how they eventually got to that point though. 

In particular, their reading behaviour was inextricably linked to their movement within 

and across screens and a significant influence on their ability to find what they were 

looking for in the text. 
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4.4.3.2 Reading behaviour 

Thinking again about the metaphor of swimming or wading in a stream to cross the 

gap, it is reading behaviour that really stands out. Scanning or skimming the text was a 

common behaviour that appeared almost like wading in the text. In some cases, it was 

used as a way of navigating, such as looking for headings or illustrations as guideposts, 

but in other cases, it was simply hoping that something relevant would pop up. At 

other times, participants would fully immerse themselves in the text by reading 

carefully, as if swimming through it. Even when participants followed a line-level 

locator into the text and read the first line on screen, they often decided to move 

through the text to some extent. It was not a simple act in most cases, even with the 

factual tasks that could have been quickly answered.  

Breaking down the various patterns of reading behaviour was difficult. “Skimming”, 

“scanning”, or “skim reading” were the terms used by participants to describe their 

quicker movements through the text. These descriptions were gathered under the 

code SKIMMING, while descriptions of slower, more attentive reading were included 

under READING CAREFULLY. While SKIMMING might logically be considered NOT READING 

CAREFULLY, this was not the case. Participants were, in fact, often looking deliberately 

for things in the text, such as tables, illustrations, or keywords. However, there were 

times where they described themselves as not reading carefully enough, particularly 

when they stopped themselves from skimming or went back to re-read something that 

they knew they had not read carefully enough before. These instances were gathered 

under the code NOT READING CAREFULLY. All of this behaviour involved immersion in the 

text to some extent and could be helpful or not depending upon the context. 

Skimming was often a way to get a first look at the content, particularly when first 

landing on the screen from the index. For example, after following a locator into the 

text, Nina’s eyes moved quickly around the screen before she decided to move on, 

which she explained in this way, “I can automatically discount that just from skim 

reading through words, like nah, that’s not what I want” (C5). Ingrid also described this 

pattern of skimming first, but rather than moving on, she might decide to go back and 

look more carefully. She said, “I generally kind of, like I’ll skim over something and then 

I’ll go back to where I think the information might have been” (S1). This first step of 

skimming might then be followed by a period of more attentive reading, as Ingrid 
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describes, “Yeah, I was kind of like skimming over some bits, and then I think that I 

stopped, and I’m actually like fully reading when I’m thinking I’m getting to the actual 

spot” (S1). 

But skimming could also involve looking attentively for keywords. Tom described this 

process well: 

So I’m literally, I think I’m just scanning the page for the word taste or something 
about the taste of it and even though from the eye tracker we can see that I was 
almost there, I don’t think that at this point I’d actually spotted that. There we go, 
now I’ve found it! (C4) 

Participants also skimmed looking for tables, illustrations or headings when they 

thought that would help them to answer the question. As noted earlier, the calories 

task in the Cocoa and chocolate book proved particularly difficult. A common strategy 

for this task was to scan the text for tables or numbers on the assumption that the 

answer would be expressed that way. Similarly, the portraits task in the Sturt book was 

often answered by skimming for pictures of Charles Sturt. Headings also proved to be 

helpful guideposts for participants skimming through otherwise dense screens of text. 

In particular, they described looking at headings that gave them clues to where to read 

more carefully. While looking for the answer to the calories task, Anne said, “when I 

found that heading that had the calories I was like this should tell me what it is” (C3).  

Skimming looking for guideposts could take them off track at times though. Katya 

started out looking at a table for numbers, but when she could not find what she 

wanted, she went back to skimming. She noticed later while watching the eye tracking 

recording that the table had contained what she wanted, but her focus on the 

numbers had distracted her. As she explained it, “I was sort of looking at the numbers 

rather than reading the little headings ... I wasn’t really expecting to find the word 

calories” (C3).  

ASSUMING what would be in the book or how it would be presented helped at times, but 

it would also lead participants astray. It was helpful when they knew something about 

the topic or when they remembered something that they had seen earlier in the book. 

But, when their assumptions were incorrect, it could lead them into a gap that was 

difficult to escape. As noted earlier, assumptions about the structure of the book were 

often a reason for following the table of contents directly into a chapter, such as the 
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introduction, but it also derailed participants who were not taking in the information 

once they got there. After going into the text through a chapter heading from the table 

of contents and scrolling through several screens, Sally described a point at which “I 

think that I actually started to take in some information here! (laughs) Rather than 

scan through it all” (S3). Nina’s assumptions about who Charles Sturt was and where 

he had lived led her on a series of wild goose chases in the Sturt book. She used all of 

the finding aids and read parts of the text but never quite grasped how to adapt the 

keywords or strategies she used to successfully find the answers. 

This process of TAKING IN THE INFORMATION while reading or skimming was key. Being 

interested in the topic of the book certainly helped in this regard. As Tom explains it, 

he reached a point where he “actually read, like, out of interest, and taking in the 

information rather than sort of scanning quickly for keywords and just identifying 

information” (C1). Katya explained how reading out of interest eventually helped her 

find the more specific details that she was looking for. She said, “So I was just sort of 

reading. Just interested. And then I did go down and read this little table. This was 

where I was finding the difference between cacao and the coconut” (C1).  

This contrasts sharply with NOT READING CAREFULLY. Participants were more likely to 

comment about this while reflecting on how they had stopped themselves from doing 

this. Liz explained her actions this way, “I don’t think if I’m reading it properly. I’m just 

skimming. And when I don’t find it skimming, then I go and look. Slow down and do it 

properly” (as if talking to self) (S2). She also explained how she is more likely to do this 

sort of fast skimming when she is studying, but she will stop herself and go back if she 

feels that she has skipped something (S4). Participants would also notice something 

while watching the eye tracking recording that they had missed while doing the task 

and remark on it. This occurred in the index as well as in the text, and it often bothered 

them that they had missed something. Part of this may have been the artificial 

situation in the lab, but considering other comments, it seems that it may be an overall 

pattern of skimming and not reading carefully enough at times. Liz was particularly 

aware of her habit of doing this and summed it up this way, 

And then I think I started looking from the top and I’m wondering if scurvy was 
going to appear in the very first paragraph say. And I don’t know if I found the 
answer there, so I kept reading, and I think that I started to concentrate on where 
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in this page is ‘scurvy’ going to appear. That’s my impatience again. Do I have to 
read the whole page?! Where is the answer?! So, you can see I’m looking all over, 
just trying to find ‘scurvy’. I tend to go down, then I haven’t found it, so I go back to 
the top, and I just spotted it there. But, I’m so impatient when I started that initial 
search. (S4) 

Interestingly, she was following a paragraph-level locator into the text at this point. 

Was it her impatience that led her to miss the relevant text about scurvy at the top of 

the page or difficulty reading the text as presented on the screen?  

One clue to this might be participants’ use of the highlighted words created by the full-

text search function to help them skim through the text and decide where to read 

more carefully. Like the fact that the full-text search function would lead them to the 

index, it was a surprise to some to see the terms that they searched remained 

highlighted after they had moved on to using other finding aids, such as the index. 

Anne explains this moment, 

Yeah, I didn’t realise it would maintain, it would lead on from my search, that 
when I clicked out of it, it would have lost it. So, that was good to know. I really 
liked that and potentially next time, I could search for it and then find that. (S2) 

Several thought that adding a similar highlighting feature to the index function would 

be helpful. For Tom, whose preferred approach was the full-text search function, it 

would make the index a more attractive option if it operated in a way he was familiar 

with. He explained, 

I think the key bit for me would be similar to how I’m searching, where it 
highlights key terms. I think that people expect that for search systems, and if 
there’s a way to do it similarly for an index, it would be helpful. … When you 
click on an index result and you don’t have a full page of text and then so my 
options are to start reading or scanning looking for keywords. And the 
temptation is to just to do a search, but if you’re going to do that, you may as 
well just do a search to begin with. (GI) 

Overall, it may be these new ways of interacting with books in the digital environment 

beyond simply use of hyperlinks that are important for use of e-book indexes. There 

may also be features beyond simply the visual design or screen display that can 

enhance the experience of reading.  

The physical way that participants engaged with the text in the e-book extended 

beyond eye movement. Reading the index on screen was a difficult experience at 

times. Reflecting on a long list of entries at the metatopic, Liz said, 
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When the index is so big, then it just gets…I get really impatient. … I mean a 
comprehensive index should be really good, but I don’t know ... I think it’s got 
to do with the scrolling with me. It’s like if I’m just looking at a page…but when 
you’re scrolling up and down, and it’s jittering and jaggering, know what I 
mean? But if it’s just sitting there on a page in print, you’re just doing this 
(gesturing as if she’s holding a print book). … But on the screen, it’s moving 
between the upper bit, and I don’t know? I think that just makes me more 
random? (C3) 

Participants were asked during the orientation whether they wanted to make 

adjustments to the font or screen display; however, this was not always enough to 

make reading on screen comfortable, and several commented on their experiences 

reading on screen outside of the lab environment. Peter noticed a cross-reference 

while watching the eye tracking recording that he missed during the task. He 

attributed it to the stark white background in the e-book, which he said was difficult to 

read at times. He prefers the more grainy, off-white background in a p-book (C3). 

Others commented on eye strain that they had experienced reading on screen. Jackie 

also related this to her experience reading on various devices and difficulties with 

short-sightedness. 

Because over time I get teary-eyed and, yeah, it sort of hurts and generally 
reading on computer screens is a little bit difficult partly because I am short-
sighted. And so figuring out whether to move back…ah, well, I can’t really move 
back from my laptop, which I’m usually on. If I’m sitting normally, I can’t 
actually read on the laptop but it’s also a little bit closer than I would like to be 
reading with my glasses. And I prefer not to read with my glasses if I can. (GI) 

To avoid this problem, several mentioned printing out e-books in order to read on 

paper rather than on a screen. For example, Amy remarked, “if my eyes are getting 

tired, I’ll print something out” (S4). 

It should be noted that the ability to adjust the screen display is an advantage for some 

readers. Jackie commented that her sister has dyslexia and prefers to read e-books 

because she can change the appearance and way that she interacts with the book (GI). 

One of the participants in the pilot study had dyslexia and requested various changes 

to the display.  

Another influence might have been the use of books in English. While the aspect of 

language was not analysed in any detail, it should also be noted that several 

participants were not reading in their native language. However, as noted in section 
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3.3.2 of the previous chapter, the university students and staff recruited were likely to 

have English literacy levels that were sufficient for the purposes of this study, and 

significant difficulties with reading English were not observed. 

The software used with the eye tracking equipment, Tobii Studio, also records other 

actions on screen, such as movement of the cursor. It was not uncommon to see the 

cursor move around the screen as participants were skimming or reading, and in some 

cases, they used the mouse to highlight phrases in the text. Cursor movement 

provided an additional way to analyse the video recordings at points where the eye 

tracking was sporadic or lost. Even participants noticed it, such as Tom, who remarked, 

“I’m basically just looking where the mouse is” (S5). He was particularly active with 

clicking in the text while he was reading and he could not work out whether that had 

any effect on what he was seeing. But, then again, he was also not sure why he was 

clicking! As he described it, 

I did find that when I was clicking, I couldn’t work out when if I did a click, it 
would seem to change where I was looking at in the book, and I found that  
quite annoying. I couldn’t work out what it was doing. And maybe that was just 
dumb of me, but I can’t remember why I would do it. … I think it happens again. 
At one point, it happens a few times, so I was like what? I was just clicking, and 
I wonder if I can work out what I’m doing. And it seems to jump me up a page 
or…? I couldn’t even work out if it’s jumping up or down. (C2) 

While cursor movement and the act of highlighting the text while reading was not 

analysed further, it did contribute to the impression that e-book index use involved 

much more than just clicking on a hyperlinked locator.  

Thus, the key connection between active e-book index use and reading behaviour may 

be the ability to take in the information once in the text. It was not as simple as clicking 

on a precise index locator and instantly finding the information. Even with the more 

straightforward factual tasks, participants rarely just entered the text, found what they 

wanted in the first line or paragraph, and exited. At times they missed seeing 

something in that top part of the screen, or their tactic was to skim first and then 

return to it, or they saw what they thought might be an answer but kept going to make 

sure there was nothing further. Overall, while skimming or scanning the text could be 

helpful in order to determine where to read more carefully on screen, using only this 
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approach was a barrier. It was reading for comprehension that led to construction of 

information.  

4.4.3.3 Summary of the third gap 

The third gap faced by participants was working out how to find what they wanted in 

the text. Participants were unaware of the levels of locator specificity used in the e-

book index. While the page number no longer mattered to them once they had 

followed a locator into the text, the page concept did matter – or at least seemed to 

be part of their mental model of the book. This presented problems for them in 

determining where or how far to read in the text, and their reading behaviour 

influenced how they constructed information. 

4.5 Bridges: what do I know and what did I learn?  

As noted earlier, several participants had not used indexes previously or were not as 

comfortable with using them; however, they quickly learned how to use them. Even 

those already comfortable with using indexes had to learn how to use them in the e-

book reader application. Learning often involved drawing upon previous knowledge, 

both of how to use indexes in p-books or other e-book reader applications and how to 

find information using other finding aids. Participants used a combination of finding 

aids to find what they wanted in the e-book, including the table of contents and the 

full-text search function (see Table 4-3 above), and they often moved back and forth 

between these and the index. As they progressed through the tasks, their choice of 

which tool to use and how was also influenced by their experiences with them during 

the session in the usability lab.  

There were features of the e-book index that participants readily understood and 

used, even though they were new to them, such as the alphabetical navigation bar. 

They readily understood that the hyperlinks in the locators would take them into the 

text. While these were helpful and made sense to them, once they left the index, they 

often fell into gaps. This extended beyond working out where to read in the text, to 

working out how to move between screens and how to get back to the index – 

basically, how to navigate through the e-book. 
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Moving between screens was problematic for some. While most intuitively understood 

that they could scroll through the text, they found the experience disconcerting at 

times. “Jumpy” or “jumping” was the phrase most often used. Anne described it as “it 

just jumped up, sometimes when you scroll, it jerks” (S1). Liz commented, “when 

you’re scrolling up and down, it’s jittering and jaggering” (C3). Olivia rarely scrolled 

through the text and never quite got the hang of how to move between screens. She 

tried using the Forward button repeatedly with no result, saying  

I think I was trying to go to the next page but that doesn’t do it. I think I 
thought that I’d gone to the next page. And then I just clicked it and thought 
no, that’s not, I’m sure I read that bit! (C1) 

She eventually tried the Back button and then the Forward button again, explaining 

“so I was testing the button, wasn’t I? I was thinking, it’s not working” (C1). It took her 

some time to get out of this gap, and while staying on one screen was helpful to her at 

times, the process of working out functionality in the software was distracting. While 

most participants liked and used the alphabetical navigation bar to move between 

screens in the index, they would forget at times that it was available. As Jackie 

explained, “For a little bit, I forget that I can go straight down using that (pointing to 

the nav bar), so I scroll down for a little bit. And then I remember!” (S1). 

Only a few participants worked out how to move between results using the full-text 

search function. Tom, a self-professed text search enthusiast (“that’s what I do, I use 

the search”), was the only one to quickly work out the functionality of the search 

feature in FBReader. Others who tried it often gave up on using it. For example, Sally 

had trouble determining how to move between results and “got really frustrated with 

the text search” (S2). It also surprised her that the full-text search function led her to 

the index because “surely it would take me to the page”. Eventually, she said, “I guess I 

was thinking about that functionality of it. And then I went, nah! I’m done!” Liz 

eventually figured out how to use the Find Next button with the full-text search, but it 

took her a moment. She said,  

And then I thought how do I move to the next one? Yeah, I think I’m up at the 
top there thinking about how I move to the next ... [Interviewer: The next 
incidence in the text search?] Yeah, then it worked, so that was interesting, 
that’s good! (S5)  
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Following multiple locators became particularly problematic for those who did not use 

the Back button to navigate back to the index. By the time they had found their way 

back to the index entry they wanted via other methods (such as clicking on the Table 

of Contents button, the Index heading, and then the alphabetical navigation bar), they 

had to remember where they had been and which locator they had been following. It 

was a huge relief to some when they eventually worked out a better path. Even when 

they did figure it out, they had to get into the habit of using it. Katya got very 

frustrated with herself as she kept clicking on the Table of Contents button instead of 

the Back button. Finally, she got the hang of it, recreating her self-talk at that moment 

while watching the eye tracking recording, “So back to the index. Back a page this 

time! Don’t go there, go back to there!” (S4).  

As noted previously, many participants clicked on the list of illustrations in the table of 

contents and then used that to look for information.The hyperlink from each heading 

in the illustrations list went directly to the image without displaying the text above it 

though. Like the full-text search function that led to an index entry at the line level 

without displaying the main heading above, this could be disconcerting. Tom found 

this line-level link to portraits of Charles Sturt inadequate and decided later to use the 

index to find not only the images but the descriptions accompanying them (S3). 

Curiously, while he scrolled readily away from his landing place on screen after 

following locators from the index, he did not do this after following the hyperlinks 

from the illustrations list. Rather than go back to that list again, he chose to use the 

index to find more.  

Tom exemplifies the experience integrating index use with other tools. As he was a 

proficient full-text search user, he wanted to use that tool, but he dutifully tried using 

the index in the usability lab. He developed a way to use the tools together, which he 

described as “my tactic was index, go to the page, do a search on the page to find the 

mention” (S4). He was also adept at using the table of contents when it seemed useful 

to him, such as following the chapter on tributes into the text to answer that question 

(S5) or the list of illustrations to find portraits of Charles Sturt (S3). Others were more 

hesitant, such as Liz, who commented that she was “quite new” at using e-books and 

needed to “get better” (GI). But is it the readers who need to improve or the e-books 

themselves? 
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4.6 Outcomes: how could active e-book indexes be 

improved? 

In the modification of Dervin’s Sense-Making Metaphor, outcomes depict whether or 

not participants felt they had found the information they were seeking, their 

reflections on what helped or hindered them as they crossed the gaps, and their 

thoughts about how the active e-book indexes could be improved. These outcomes 

have been interspersed throughout the chapter above. This section contains further 

explanation of specific recommendations from participants for making active indexes 

and e-books. In some cases, these recommendations shed light on how the e-books 

used could have better supported the information seeking behaviour of participants.  

The most frequently suggested change was the inclusion of an Index button similar to 

the Table of Contents button on the toolbar in the e-book reader application that 

would allow users to go directly to the index. As noted earlier, most participants went 

to the index via the table of contents as that was an easier option than scrolling to the 

end of the book to access it. Consequently, this may have changed their behaviour in 

terms of how or when they used the table of contents as well as the index. As Ingrid 

explained, “I always go to the table of contents first in this kind of thing, but in a 

normal book, I’ll go straight to the back to the index” (C3). When asked to explain this 

further she elaborated, “I’ll go straight to the back of the book, but then for online, I’ll 

just go to the table of contents to get to the index. But I’m not sure that’s the easiest 

way to get to the back? But I don’t know if there’s any other way?”. Olivia said that she 

looked at the table of contents first “because I’m already here” but explained that she 

would normally have gone “straight to the index” in a p-book (S4). During the general 

interviews, Ingrid said, “It would be really good if I didn’t have to go to the contents all 

the time to go to the index” (GI), and Olivia suggested, “I suppose you could always 

have an index button from where you’re at” (GI). When asked whether he wanted to 

suggest changes to make the e-book easier to use, Peter said, “I don’t think so really 

other than if you could give an index button?” (GI).  

Several participants wondered about where to place the index in the structure of the 

book or whether it could be accessed in different places. Katya asked, “Do they have 

indexes within chapters as well or only at the end?” (GI). As noted earlier, Tom said 
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that if he could limit the search to within the index, “I would definitely have used that” 

(GI). These suggestions might be considered along with the addition of an Index button 

in terms of how users can access the index. 

The inclusion of more hyperlinks at cross-references was also frequently requested. 

Katya explained that she knew a cross-reference was not hyperlinked “because it 

wasn’t blue, it was just black” (C5). Others tried to click on the cross-reference. Liz said, 

“I think I clicked on it and I thought it would be great if it was a link but it wasn’t” (C4). 

When asked about hyperlinks in cross-references during the general interview, Anne 

exclaimed, “Yeah, it was telling you go somewhere else, so do it for me! That would be 

great!” (GI).  

The structure of the index was another area for improvement. Participants 

commented particularly about the long sections of subheadings under the terms 

reflecting the metatopic, or main subject of the book. In the Sturt biography, this was 

primarily the section under the main heading Sturt, Charles, and in the chocolate book, 

it was the sections under cacao, cocoa, and chocolate. They specifically disliked having 

to scroll through these longer sections of the index when following a cross-reference, 

remarking “but cocoa was quite big sections!” (C5) and calling that section of the index 

“those silly C’s” (C5). Some were not sure how it could be better handled by the 

indexer, but they were adamant that it was difficult to navigate. Sally explained, 

Oh yeah, I mean the topic is chocolate so it’s sort of like everything that is going 
to come under that section. It was more the frustration that it was so long 
because the topic is so large. I don’t know that you could really refine that 
because essentially that is the letter of the object, chocolate! And it’s not just 
chocolate, it’s cocoa, it’s cacao, it’s whatever! And everything that comes in 
under that. So I wasn’t blaming it, I just knew that was the rough one, the 
rough choice (laughs)! (C4) 

Nina suggested breaking the entries up into “better subcategories” rather than 

providing “a big long list of things that are loosely related” (C5).  

Other suggestions for improving the format of the index included indenting the 

subheadings more clearly and giving users a hide/expand function to nest subentries 

under main headings to make it easier to browse. Jackie explained it this way, 

I don’t know whether it’s just … ah, if … on the subheadings, whether things 
that are like, so you know how there’s like cocoa beans and then there’s in 
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storage and all of that? If that could be moved, like indented more because 
that would make it a lot easier to know which are separate entries and which 
are subentries. A couple of the times, I thought I was still in the same entry but 
I was scrolling down in new entries. (GI) 

Tom suggested using bold font for main headings or perhaps “different fonts or 

different typesetting for indents so that’s always clear” (GI). Liz wondered if entries 

could be expanded and collapsed, including the ability to distinguish between 

“particular subjects starting with the same letter of the alphabet” by opening one and 

being able to “keep it open” (GI). Olivia suggested that the index look more “like a 

tree” that would allow users to get an overview and then click on a dropdown menu to 

explore specific entries further “so you haven’t sort of got lost” (GI). The ability to get 

an overview of the book by browsing the index was echoed by others, such as Tom, 

who said “those subfields do give you a kind of sense of what the whole book is about” 

(GI). 

Others thought more creatively about the technological aspects of the e-book, such as 

including an index that could “change depending on the keywords you put in” (GI) or 

provide highlighting of relevant sections of the text after clicking on a locator. As noted 

earlier, participants particularly liked the way that the full-text search function 

highlighted terms in the text for them, allowing them to focus their reading more 

specifically in that area, and they wanted a similar feature for the index. As Katya 

explained it, “just highlighting the word or the phrase would be really helpful to get 

your eye to the right place faster! Stop me being distracted by reading all about things 

I don’t need to read about!” (GI), although she qualified this by saying, “However, if 

you’re researching, it’s always good to read around the thing that you’re looking for”. 

Overall, recommendations about improving the index mostly related to index design in 

the context of e-book technology. Participants’ suggestions about adding more 

hyperlinks and an Index button or creating “explorable” indexes with dropdown menus 

show that they were thinking about the possibilities of the digital environment. It was 

not the text of the index itself that they wanted to improve, it was the way that they 

accessed and navigated the index entries within the e-book environment.  
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4.7 Summary of findings in relation to research 

questions 

The main research question was How do readers make sense of active e-book indexes? 

Findings in relation to this question and the three sub-questions posed are 

summarised below. 

4.7.1 How do readers make sense of active e-book indexes? 

Looking through the lens of Dervin’s metaphor at the findings of this study, a model 

emerged that illustrates the experience of making sense of an active e-book index (see 

Figure 4-1). We see that participants in this study faced a larger gap that was full of 

multiple smaller gaps. They used what they already knew and what they learned while 

working with the e-books during the study to construct bridges across these gaps 

(which included decisions about whether to use the index or another finding aid, how 

to use the index, and how to find what they wanted in the text). Their reflections on 

how or whether they crossed the gaps informed the recommendations that they made 

for improving active e-book indexes.  

Significantly, the model reflects the finding that participants made sense of active e-

book indexes not in isolation but in the overall context of finding information in the e-

book. Their mental models of e-books, indexes and other finding aids were also 

important influences, and they would like active e-book indexes to make better use of 

the digital environment. Further details are summarised in relation to the three 

research sub-questions below: 

4.7.1.1 How do readers make sense of locators in active e-book indexes? 

Readers readily made sense of hyperlinked page numbers used as locators in active e-

book indexes. They were familiar with page number locators from previous index use. 

They understood that clicking on hyperlinked numbers in the index would take them 

into the text of the e-book. More specifically, they used the page number locators as a 

way to make sense of where information might be located in the structure of the e-

book. For example, the number 1 was understood to be at the beginning of the book 

and the number 200 was understood to be at the end of the book. They also used the 

page ranges provided in the index as a clue to how much information might be 
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contained in the text about a particular topic. For example, a page range of 1–20 led 

them to the conclusion that there would be an extensive amount of relevant 

information, whereas a single page number was understood to be a smaller amount of 

information.  

Participants were not aware of the various levels at which the locators were linked 

(locator specificity). Once they clicked on a page number locator and entered the text, 

the page number no longer mattered to them. They did not look for page numbers 

that corresponded to the locators in the index, and they did not use the information 

that they got from the page ranges in the index to help them decide where or how far 

to read in the text. However, the page concept still mattered – or at least seemed to 

be part of their mental model – because they did not just stop reading after a line or a 

paragraph or even a screen that contained the relevant information, they often 

continued to look throughout the screen or move away from it by scrolling up and 

down. Consequently, their reading behaviour in the text influenced how they 

constructed information from it and decided what was relevant. Because participants’ 

mental models of an index were still based on a link to a page and did not extend to 

other levels of text as targets, it was not possible to determine which level of locator 

specificity made most sense to them. 

4.7.1.2 How do other information seeking experiences affect how readers make 

sense of active e-book indexes?  

Readers’ previous experiences with and expectations of the index and other finding 

aids in p-books and e-books influenced how they made sense of the active e-book 

indexes. Their experience as they became more familiar with the active index and e-

book reader application influenced them. They used the table of contents, the index, 

and the full-text search function in different ways and sometimes in combination. 

Their reading behaviour also influenced how and when they used these tools. These 

findings strongly suggest that further investigation of how and why readers use any of 

the finding aids in e-books should take into account the ecosystem of the e-book 

rather than focus on one tool specifically.  
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4.7.1.3 How would readers like to use active e-book indexes? 

Most of the improvements that readers suggested were related to the e-book reader 

application and the digital environment. This included providing easier access to the 

index, a full-text search function that behaved in the way they expected it to, 

highlighting of text after they clicked on an index locator that could help them 

determine where to read and which section of text was relevant, formatting the index 

in ways that would make it easier to scan and read, and the addition of more 

hyperlinks, such as in cross-references. 

In the next chapter, this summary will be used to consider how the findings of this 

study connect with previous research on index use and theories of information seeking 

behaviour. Practical implications will also be considered in terms of improvements to 

active indexes, e-books, and research methods in this area.   
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5 Chapter Five: Discussion 

5.1 Introduction 

In the first part of this chapter, the findings reported in the previous chapter will be 

discussed in relation to other research on index use and to theories of information 

seeking behaviour, including sense-making. This discussion is structured around the 

research questions posed, starting with the sub-question on locators and locator 

specificity, moving through other influences on active e-book index use, and then on to 

how readers would like to use e-book indexes. The implications of the modification of 

Dervin’s Sense-Making Metaphor for our understanding of information behaviour in 

relation to index use will then be considered. Finally, recommendations for practice 

and for further research will be presented and explained. 

5.2 How readers make sense of locators and locator 

specificity 

The first sub-question asked how readers make sense of locators and locator specificity 

(the level at which the locator is linked in the text) in active e-book indexes. The 

answer to this question involves interaction with the hypertext environment, 

uncertainty, and mental models.  

5.2.1 Locators  

Participants in this study understood how to use the active locators in the indexes. 

They made sense of them using what they already knew about indexes and about 

hyperlinks. Essentially, they understood the nature of hypertext, or “links between 

chunks of text” (Rowberry, 2015, p. 50), that both the index entries and the locators 

offered to them, and they understood how to interact with the index to navigate the 

text in a nonlinear way. While this may sound basic, the user’s ability to use the 

physical interface to a search system is important for interaction and should be noted 

(Marchionini, 1995, p. 67).  

Participants in this study understood how to physically use the active locators in the e-

book indexes. They were familiar with hyperlinks from other digital environments and 

particularly liked them, commenting that the hyperlinked locators were “faster” than 
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using p-book indexes (GI) and that using them was “really easy” (GI). Participants also 

actively looked for hyperlinks and were disappointed when they did not find them, for 

example in cross-references in the index. They were pleased when they found 

hyperlinks in other places, for example in chapter headings in the table of contents or 

in the alphabetical navigation bar in the index. This is consistent with previous findings, 

such as Berg et al.’s (2010) report that their participants expected to find active 

indexes in e-books and Ghaebi and Fahimifar’s (2011) discovery that active indexes 

were highly important to their survey respondents. Thus, hyperlinks are popular 

additions to e-book indexes that make them easier to use. However, while the user’s 

basic ability to use the interface was readily demonstrated in this study, the ability to 

use active locators extends beyond just this physical action of clicking on a hyperlink.  

Participants also made sense of active indexes using what they already knew about 

locators in other indexes, most commonly page numbers in p-book indexes.As noted 

earlier in section 2.4.1.2 on the principle of interaction, this knowledge should not be 

taken for granted. It can also contribute to an experience that is familiar and 

comfortable for users. Borgman (1986, p. 29) notes that the term “user friendly” 

suggests “an entity that is warm and comforting to the one who uses it”. The primary 

function of page numbers as locators in the active e-book indexes in this study seemed 

to be just that – a “warm and comforting” experience. While participants said that the 

page numbers in the indexes gave them clues to where they would be going into the 

text (e.g., toward the beginning, middle, or end of the book) or how much information 

they might find when they got there (e.g., from page ranges in the index), once they 

clicked on the locators, those page numbers no longer mattered to them. The page 

numbers were not only familiar but in an odd way “transparent”, meaning that they 

enabled participants to look “through the system” to the task they wanted to 

accomplish, rather than focusing on the system itself (Borgman, 1986, p. 30). In other 

words, the page numbers matched participants’ mental models of indexes and 

contributed to a user-friendly experience. Regardless of whether they were used after 

that point, they enabled participants to readily make sense of the index at that stage in 

their information seeking process.  

Page numbers may thus be “‘physical navigation metaphors’ that support semantic 

navigation, or the process of actively constructing meaning using features of the 
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information environment as cues or guides” (Kopak et al., 2011, p. 118). As Liddy and 

Jörgensen (1993, p. 135) noted, locators are more than simply a “direct look-up tool”; 

users also “interpret them as indicators of the amount of information present on a 

topic”. This aligns with Kopak et al.’s (2011, p. 129) statement that cues can enable 

searchers to assess relevance and “dive into the text”; however, they also note that we 

need to consider how to make these cues relevant to users. 

It should also be noted that being able to use an index is not an inherent ability. One 

way to look at this is through the lens of document genre, or the understanding that 

readers have developed of the purpose, form and context of using a book, which 

consequently influences their expectations of its structure and how they will navigate 

within it or extract information from it (Kopak et al., 2011, pp. 120-121).Exactly how or 

when readers develop an understanding of the purpose and use of an index is unclear. 

Participants in this study were not asked to explain how or when they learned to use 

an index and very few remarked on it. Participants in an earlier exploration of p-book 

index use talked about the intuitive nature of using an index and explained that they 

learned “by using them” (Coe, 2015, p. 93). Participants in Flatoff’s (2007) informal 

survey of index users also could not remember very much about how they learned to 

use indexes; however, two elementary school librarians participating in Flatoff’s survey 

commented on how they taught children to use indexes, so presumably some formal 

instruction is given. One of these librarians noted that children were taught “the 

difference between pages given like this: 7, 8, 11, and 13-16” (Flatoff, 2007, p. 20), 

which indicates that some instruction about locators is needed. This is supported by 

Williams and Bakewell’s (1999) finding that children were confused by the use of 

hyphens to indicate page ranges in indexes and found strings of locators unhelpful (as 

they note, these are also unhelpful for adults). Thus, learning how to use an index as it 

is currently presented may not be a completely intuitive process, and should not be 

taken for granted. More research into how people learn to use indexes might shed 

light on this aspect, but for now it should be acknowledged that changing the current 

format of indexes could have consequences. However, since the indexes used in the e-

books in this study looked familiar to participants, it was no surprise that they readily 

understood the concept of the link between page numbers used as locators and the 

text.  
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Based on the findings in this study, page numbers are still useful as locators and not 

only as familiar symbols in indexes. While participants did not look for page numbers in 

the text while following the tasks in the usability lab, many of them said that page 

numbers would matter to them if they needed to cite a specific location in a text in 

other circumstances. We are at a crossroads with book technology as we adjust to new 

e-book formats such as EPUB, which are essentially pageless. Tovstiadi et al. (2018) 

found that students in their study struggled to find the appropriate page in an EPUB-

formatted e-book when page numbers were not displayed.  

What locators might be used instead of page numbers, not only in indexes but for 

other purposes, such as citing a location in an e-book? This question is being pondered 

by the Virtual Locators Taskforce, which is part of the W3C EPUB 3 Working Group. The 

group includes participants from a variety of organisations around the world who are 

maintaining and developing the EPUB format. The Virtual Locators Taskforce is 

considering various use cases in various contexts in order to understand needs for 

virtual locators in EPUB-formatted e-books. These scenarios include not only locators 

in active e-book indexes but also locators for readers wanting to cite specific locations 

in an e-book. I am an invited member of the taskforce and participate in its meetings, 

which involve extensive discussion about whether or how to replace page numbers 

with other locators in various situations and whether other sections of text than the 

page, such as paragraphs or lines, might be used as the target for locators.  

Thus, two of the important decisions for publishers and indexers that Browne and 

Wright (2013) identified nearly ten years ago – what to use as a locator and how 

specific the target for that locator should be – are still under debate and likely to be 

discussed for some time yet.Findings from this study are contributing to this current 

discussion, particularly in terms of locator specificity. 

5.2.2 Locator specificity 

The first sub-question also asked how readers make sense of locator specificity (the 

level at which the locator is linked in the text) in active e-book indexes. Once 

participants in this study clicked on a locator in the active index and entered the text, 

the page number in the locator no longer mattered to them. For this reason, it would 

be easy to say that locators in active e-book indexes need not be linked at the page 

https://www.w3.org/groups/wg/epub
https://docs.google.com/document/d/1y5JKcwlq1rvGYJ1HoLg0GF-NRiBsBNNZopGuQ0mgHUw/edit
https://github.com/w3c/epub-specs/issues/1542
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level. However, that is not to suggest that pages themselves do not matter. While 

pages did not exist per se in the EPUB-formatted e-books used in this study, the 

concept of a page still existed to some extent in participants’ minds, at least based on 

their reading behaviour. When following locators linked at more specific levels than a 

page (such as to the paragraph or line), they did not simply start reading at that 

location and stop at the end of it. Many participants stayed on the same screen where 

they landed and looked around the screen without scrolling away from it, which 

suggests that they were using that space in the same way as a page. Others scrolled up 

or down away from the screen that they first landed on. They said that they continued 

to read beyond the top of the screen to be sure that they had enough information, 

which also indicates that their mental model of the index does not include a more 

specific level of specificity than the page. Many participants used the term “page” 

when talking about their reading behaviour. For example, Brenda, one of the 

participants in the pilot study, explained her behaviour this way, 

I still looked for the page. I don’t know if it’s an assumption or just this feeling 
you get that this is the top of the page. In my mind’s eye, I’m sort of almost 
turning the page and there’s the next line I’m looking for at the top of the page, 
which is kind of a lie.  

Basically, participants’ mental models of an index were still based on a link to a page 

and did not extend to other levels of text as targets. For this reason, there may not be 

a clear answer to the question of which level of locator specificity makes most sense to 

readers until they better understand what the possibilities are. 

The fact that e-book reader applications and devices display text to the reader in 

different ways will have a significant influence on the ability of readers to understand 

locator specificity. As has been documented (Coe & Wright, 2019, 2020a, 2020b, 

2021), most e-book reader applications do not display levels of locator specificity well. 

While FBReader, the application used in this study, was able to display text from 

locators linked to the paragraph and line level as intended by the indexer, this is not 

often the case. Other e-reader applications were not tested in the usability lab, but 

based on these findings, readers may struggle to find what they are looking for when 

relevant text is not being readily displayed for them. This would certainly support 

Dillon’s (1994, p. 41) comments that readers of electronic documents can find 

themselves “lost in hyperspace.” Publication designers are still considering how to 
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tackle this problem (Wachter, 2021). Given the limited navigational features of some e-

book reader applications, moving through the terrain of the e-book can be difficult 

enough without also having to make sense of where an active locator has dropped 

you. Coe and Wright (2021, p. 32) suggest that those creating active e-book indexes 

should keep this constantly shifting environment in mind because their intentions for 

how the index will be displayed or can be used may not match the user’s experience. 

As noted earlier in section 2.4.1.2, thinking about how an e-book could work rather 

than just how it looks is important. Findings from the current study support this 

recommendation and in particular Drucker’s (2013, p. 217) argument that “… rather 

than think[ing] about simulating the way a book looks, we might consider extending 

the ways a book works as we shift into digital instruments”. Participants in this study 

were comfortable with the use of page numbers in the index and the concept of a page 

on screen. However, while participants used a page-like concept in their mental model 

of the e-book that was similar to their experience using a page number in a p-book 

index, they did not need the page itself but rather the way that a page would act to 

help them navigate or chunk sections of the text. This also supports Kopak et al.’s 

(2011, p. 126) suggestion that “link typing”, or signalling to the user what the 

relationship is between the link and the target, supports the process of semantic 

navigation; in other words, a clearly labelled link provides “a kind of preview that aids 

in navigation”.  

This returns us to the question of what to use as a locator in an e-book index, but it is 

also inextricably connected to the question of locator specificity. Is there some way of 

labelling or “link typing” that would give readers clues as to which level an active 

locator in an e-book is taking them? For example, while using paragraph numbers as 

locators in active indexes seems like a logical solution to many indexers (Browne, 2012; 

Coe, 2012), will this method make sense to index users? There is precedent for using 

paragraph numbers in particular genres, such as legal texts, and users of these genres 

generally understand the convention (Browne, 2012; Weinberg, 2007). If unusual 

locators are used, indexers tend to include an introductory note for the user explaining 

them; however, research has found that users do not read these notes (Liddy & 

Jörgensen, 1993). Thus, it would be better to use locators that are self-explanatory 

(Weinberg, 2007). Glenda Browne experimented with locator link text in an active e-
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book index using paragraph numbers as locators (and linked them specifically to the 

paragraph level in an EPUB format). Browne and Wright (2013, p. 114) suggest that the 

index she created was a useful format, but they do not present any evidence for this 

statement, and they also suggest that an introductory note might be included to 

explain the numbering to users. Clearly, more work needs to be done to test which 

types of locators will be understood by users and how to explain these locators to 

them.  

Findings from this study indicate that page numbers, which are familiar locators that 

are clearly understood and used for various purposes by readers, should be retained 

for now, or at least until other options have been explored. While findings also suggest 

that page numbers are not used by readers to navigate the text after they follow the 

hyperlinked locator, the concept of the page does matter to them based on their 

behaviour once they get there. However, this mental model of a page often led to 

uncertainty and difficulty locating relevant information in the text. 

In this study, participants’ decisions about what to do after they clicked on the 

hyperlink in an active locator were influenced by their ideas about where the 

information might be located on the screen (or another screen). For example, they 

generally did not read just a few lines or one paragraph at the top of a screen but often 

looked throughout the screen or scrolled up or down away from it. Basically, they did 

not expect the locator to take them to the exact location of relevant information but 

looked through the text as if they were searching through a page. This is consistent 

with Kuhlthau’s prediction corollary (1993, p. 351), which considers the search process 

as “a series of choices based on predictions of what will happen if a particular action is 

taken”.In this study, it was participants’ lack of understanding of just how specifically 

the locators could be linked into the text that was the issue – in other words, they 

were not able to predict what happened and consequently they tried to make sense of 

where they landed in the text using their prior experience with pages. Thus, they 

experienced uncertainty as they navigated around and away from the screen they 

landed on after clicking on an active locator. Kuhlthau (1993, p. 347) defines 

uncertainty as anxiety and lack of confidence, but in this case it extended to sense 

unmaking, as participants struggled to reconcile what they already knew about 

paginated books with their new experience in the pageless e-book. 
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Despite this uncertainty, participants in this study were generally motivated to find an 

answer and persevered until they found it. However, uncertainty influenced their 

actions, particularly about where to read on screen after following an active locator 

into the text. Their determination to find an answer led them to use various types of 

reading behaviour as they struggled to decide where to look on the screen. This 

reading behaviour in turn affected how they determined what text was relevant. 

Reading behaviour will be discussed in detail below in section 5.3.4.  

There are other influences, including how the index is displayed and how other finding 

aids can be used in an e-book, that affect how readers make sense of active e-book 

indexes. Issues related to uncertainty, relevance judgements and reading behaviour 

extend to these aspects as well. Therefore, these other influences will be discussed in 

more detail first in the next section. 

5.3 How other information seeking experiences affect 

how readers make sense of active e-book indexes 

The third question asked how other information seeking experiences affect how 

readers make sense of active e-book indexes. The influences that participants in this 

study talked about were their previous experiences with and expectations of the index 

and other finding aids in p-books and e-books. Their experiences as they used the 

active index and e-book reader application in the usability lab also influenced them. 

They used the finding aids in the e-books (table of contents, index, and full-text search 

function) in various ways and in combination. Regardless of which finding aid they 

used, their reading behaviour was a significant influence on how or whether they 

found what they were looking for in the text. 

5.3.1 Index use generally  

Participants in this study understood the nature of an analytic index; in other words, 

that the terms used in the index might not match the language used in the text but 

could contain synonyms or concepts. As noted in Chapter Four (Findings), the calories 

task in the Cocoa and Chocolate book proved particularly difficult because the term 

calories in the task question was not included in the index. Participants who looked for 

it there and did not find it then moved to other strategies, such as looking for 
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synonyms or other index entries that might reflect the concept of calories. When asked 

what Charles Sturt looked like, they went to index entries about appearance or to the 

portraits in the list of illustrations. Liddy and Jörgensen (1993) presented participants 

in their usability study with an index that had few concept words – in other words, 

fewer synonyms and entry points into the index. They found that their subjects were 

“more restricted in their search strategies” than in a denser index that contained more 

concept terms. Their subjects also gave the denser index a higher quality rating. The 

findings of the current study also support the conclusion that index users understand 

the analytical nature of book indexes and are generally able to think of and look for 

concept terms in an index.Ryan and Henselmeier (2000, p. 201) noted that participants 

in their usability study searched for terms that the observers, who were professional 

indexers, “would never have thought of including in the index”. They suggested that 

indexers thus think of and include as many entry points as possible. Indexers 

commonly work under space constraints when creating p-book indexes that could 

make following this advice difficult; however, this may not be an issue with e-books 

that do not have the same size limits (Coe & Wright, 2021).  

Entry points need not be limited to synonyms, they might also be comprised of cross-

references (i.e., entries that do not have a locator but direct a reader to a preferred 

term, such as hot chocolate. See cocoa). Participants in this study understood what 

cross-references were asking them to do, as did subjects in Liddy and Jörgensen’s 

(1993) study.Ryan and Henselmeier (2000) found that while readers generally 

understand See cross-references (i.e., those that link directly to another term), they 

can find See also cross-references confusing (i.e., those that suggest related terms). 

But Liddy and Jörgensen (1993) also reported that many of their participants did not 

understand the structure or function of cross-references and were “openly hostile” to 

them. Strong reactions to cross-references were also observed in the current study, 

particularly when cross-references led to a main heading instead of to a specific 

subentry, which generated uncertainty and frustration. Participants also expressed a 

desire for cross-references to be hyperlinked directly to the target entry. So while 

readers might understand how to use cross-references, they are not always happy to 

do so.  
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Diodato (1994b) surveyed librarians and college professors about their opinions of 

various features of book indexes and reported that while librarians preferred cross-

references, the professors preferred duplicate entries (also called double entry or 

double posting). This finding is supported by Crestani and Melucci’s (1998) attempt to 

provide as many entry points as possible in their “hyper-textbook” by offering the 

reader a list of similar terms akin to See also references, which proved to be 

unpopular. Most of the participants in an evaluation of their system did not even look 

at the terms offered (Crestani & Ntioudis, 2001). However, when cross-references are 

removed from indexes, as was done in one of the index variations evaluated by Liddy 

and Jörgensen (1993), readers had to adjust their behaviour by scanning the index or 

other “synonym generating actions”. Thus, according to Liddy and Jörgensen (1993) 

when cross-references were lacking, there is an “increased need to generate 

synonyms”, which indicates that this may not be a simple choice. Diodato (1994a) 

acknowledges though that the display in the questionnaire he distributed might have 

affected this result and that the study did not ask why respondents answered as they 

did. He suggested that further research would be needed to determine exactly why 

users have these preferences. While the current study contributes to this work, it 

documents only that readers understand how to use cross-references and would 

prefer them to be specifically hyperlinked in e-book indexes. Therefore, further 

investigation of whether or why readers would prefer to use cross-references or 

duplicate entries as entry points still needs to be conducted, not only for active e-book 

indexes but for p-book indexes as well. 

Participants in this study were able to navigate the index easily but found scanning the 

index entries difficult at times. They understood the function of the alphabetical 

navigation bar at the top of each section and readily used it to move around the index. 

However, they found how the index entries were displayed, particularly the long lists 

of entries at the metatopic (or overarching topic of the book) frustrating and 

overwhelming. Lennie (2010) considered the visual appeal of indexes and suggested 

that index display should focus on how readers skim through an index rather than how 

they carefully read it. Liddy and Jörgensen (1993) reported that stopping short of a 

relevant subheading was a main factor in the failure of their subjects to find 

information using an index. Consequently, they suggested that “more effort and 
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thought needs to be put into making scanning the index an easy task, particularly in 

the area of distinguishing between headings and subheadings.” The indented format 

used for the indexes in this study created problems for participants, who were not 

always able to distinguish main headings from subheadings or to track a main heading 

down a long list of subheadings. So this may be a difficult balance between displaying 

the index in ways that will allow readers to scan it easily yet also clearly distinguish the 

structure of the index entries. Participants in this study had several suggestions for 

how this might be better handled in the digital environment, and those will be 

discussed later in the section on how active e-book indexes could be improved. 

5.3.2 Full-text search function 

Another method that participants used to find entries in the index was searching it 

using the full-text search function. At times this was accidental, for example when they 

were trying to search for a term in the text but the full-text search function led them to 

the index instead, but at other times it was deliberate. The influence of the full-text 

search function was much greater than this, however, as participants also decided to 

use it instead of the index at times and had particular expectations about what it could 

do. For that reason, the role of the full-text search function in how readers make sense 

of active e-book indexes is worth discussing separately. 

For many participants in this study, using the full-text search function was part of their 

normal behaviour when looking for information in an e-book or other digital 

environment. However, their mental model of what it could do for them was not 

always matched by the full-text search function in FBReader, the e-book reader 

application they used in the lab. When they entered terms in the search box that were 

misspelled or not matched by any terms in the text, they were frustrated and 

uncertain about why it had not performed to their expectations. This is consistent with 

the “vocabulary problem” identified by Furnas et al. (1987), who noted that users do 

not always type the right word into the search box. As discussed earlier in section 

2.3.2.2, readers’ assumptions that they can search e-books in the same way as other 

media and their mental models of how search functions work have been identified as  

issues. 
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Some participants gave up on the full-text search function rather than try other terms, 

which mirrors Berg et al.’s (2010) finding that readers will abandon search strategies 

when looking for information in e-books rather than follow them through to 

completion. Like the participants in Barnum et al.’s (2004) study, some participants in 

this study preferred to use the full-text search tool and never quite gave up on it, even 

though it did not do what they wanted and frustrated them. Liz, who repeatedly tried 

using the full-text search function unsuccessfully, explained that she eventually 

stopped herself from being “lazy” by using it and started looking for an entry in the 

index instead. This behaviour supports the principle of least effort, or Zipf’s Law, which 

states that when performing tasks “individuals adopt a course of action that will 

expend the probable least average of their work – the least effort” (Case, 2005, p. 

289). Thus, participants’ expectation that the full-text search would require less effort 

than using the index led them to either start with that tool or continue trying to use it, 

even when it was not helpful. 

Some participants found ways to use the index in conjunction with the full-text search 

function. This was a deliberate strategy at times. For example, Tom preferred to use 

the full-text search function but since he was asked to attempt using the index in this 

study, he did so. He eventually found that using the tools in combination was a good 

strategy, i.e., he would click a hyperlink at an index locator then use the full-text search 

function to find terms in the text from that point. For others using the two tools in 

conjunction was accidental. For example, Beatrice started by using the full-text search, 

which led her to the index. While her expectation of what would happen when she 

used the search function (i.e., that it would lead her into the text) was not met, she 

quickly adapted to using the index at that point. Neither Tom nor Beatrice started out 

with a strategy of using the index and full-text search function in combination, but as 

they learned more about how the tools worked and were able to predict what would 

happen when they used them, their behaviour changed. This supports Kuhlthau’s 

(1993, p. 351) corollary that “predictions may be expected to change during the search 

process as the user moves from uncertainty to understanding.” Thus, while users 

might start with the full-text search function in an e-book, if it does not do what they 

predict it will, they readily adapt to using other finding aids. 



 

184 | P a g e  
 

The full-text search function operated at a line level of specificity, which presented 

problems when it led participants to the index and did not display the full index entry 

on screen (as described earlier in section 4.4.2.2). While some participants worked out 

that they were not seeing everything they needed to and scrolled up to view the entire 

index entry, others did not. While their expectation of what the search could do may 

have been met (i.e., that it would lead them specifically to the term that they searched 

for), their inability to adjust to the specificity offered was a problem. Wiersma and 

Tovstiadi (2017) reported that search results are presented in a variety of ways by full-

text search functions in e-book platforms, including at the keyword, page, section or 

chapter level. Thus, the level of specificity of a full-text search function might need to 

be considered as carefully as locator specificity for indexes. Comparing how readers 

make sense of specificity for both of these tools could be useful for understanding user 

behaviour and particularly any changes in users’ mental models.  

There are features of the full-text search function that might be adopted by active e-

book index creators. For example, the full-text search function in FBReader highlighted 

terms in the text based on what the participant had entered into the search box. This 

was a feature that many participants liked and suggested might be combined 

somehow with their use of the index, e.g., that terms would be highlighted in a similar 

way after they followed an index locator into the text. While it would be possible to 

incorporate this feature into active e-book indexes, it might be more useful to highlight 

sections of the text for readers rather than simply terms. The reason for this is the von 

Restorff isolation effect, which suggests that readers tend to focus on and learn about 

what is marked in the text, whether that information is important or not (Chi, 

Gumbrecht and Hong, 2007). In other words, looking for highlighted terms can 

influence how readers construct information. This effect was confirmed by an eye 

tracking study conducted by Chi, Gumbrecht and Hong (2007). Findings from the 

current study also confirm that highlighting acts as a focus for visual foraging and is a 

particularly important aspect of skimming or scanning behaviour when using a full-text 

search function in e-books that highlights terms.  

Considering the finding that reading behaviour is an important part of the information 

construction process in e-books, rather than simply highlighting terms in the text, it 

may be more useful to highlight sections of the text. This would enable readers to 
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understand quickly which chunk of text they should concentrate on – effectively giving 

them boundaries for the range of reading they should expect to engage in after 

following an index locator into the text. In a p-book, this boundary is usually a page; 

however, in an e-book, highlighted sections might be as short as a line or as long as 

multiple paragraphs. Such an approach may eliminate some of the uncertainty that 

participants in the current study expressed about how far to read on a screen or 

whether to scroll away from it. Kuhlthau (1993) identified uncertainty as an important 

cognitive aspect of the information seeking process. Removing uncertainty for readers 

using active e-book indexes by providing them with a targeted section of text to focus 

on could increase their ability to construct information from the text and possibly their 

willingness to use the index.  

This method of highlighting chunks of text rather than words might also prevent the 

problems noted above with the line-level specificity of the full-text search function. 

The search function that was used in the current study led readers through the text 

from each instance of the term to another. Researchers comparing the functionality of 

e-book reading platforms have described those with search functions that highlight the 

target terms in the text in this way as more “robust” (Shelton et al., 2013, p. 16). 

However, each time they land on a target term, users need to determine whether 

relevant information can be constructed from the text at that point. Other e-book 

reader applications may function slightly differently in that they combine search 

results in a display, often presenting them as snippets of text that readers can browse 

(Wiersma & Tovstiadi, 2017). An example of such a display can be found in Figure 5-1. 

Several participants in the current study said that they were disappointed with the full-

text search function in FBReader because it did not work the same way as others they 

had used, which may offer this type of display. It is likely that the search functions they 

were most familiar with were those in the applications required to read e-books from 

the Charles Sturt University library system, such as in the display in Figure 5-1.  
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Figure 5-1. Example of search result with text snippets and highlighted terms 

[Search result sample from E-Learning and the Academic Library: Essays on Innovative Initiatives, edited by Scott 
Rice and Margaret N. Gregor, 2016, McFarland & Company, Incorporated. Retrieved from ProQuest Ebook Central.] 

 

Displaying full-text search results using snippets is an interesting combination of search 

and navigation that supports Bergman et al.’s (2013) finding that people prefer 

navigation over search. However, like the more basic full-text search function in 

FBReader, it requires the reader to engage with each instance of the term in the text in 

order to determine where relevant information might be found. As noted in Chapter 

Two (Literature Review), relevance judgements require a significant level of cognitive 

attention. Readers’ preferences for how search results are displayed in e-books might 

indicate how much effort they are willing to expend. Zipf’s Law would suggest that it is 

the least amount possible, but further research in this area might suggest otherwise.  
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On the other hand, it is possible that presenting readers with larger chunks of text to 

focus on, rather than leading them to disconnected lines at the top of a screen, may 

support them in a way that requires less effort. This is supported by the comments of 

participants in Jörgensen and Liddy’s (1994, p. 238) study who “expressed the desire to 

understand the ‘context’ of a paragraph or section they were reading by looking at 

what came before or after it”, not only when reading the text but also when looking at 

index entries. As Jörgensen and Liddy note, full-text search functions may not supply 

this context. 

It may be that the sweet spot is providing the user with the means to use the full-text 

search function and the index either independently or in combination. For example, 

when they know specifically what they are searching for and what to enter into the 

search box, the full-text search function may be preferable to the index. However, if 

they are unsure of what is in the text or the terminology used, the index may be the 

more useful tool. As Wilson and White (2009, p. 1) state, “when users have poorly 

defined or complex goals, search interfaces offering only keyword searching facilities 

provide inadequate support to help them reach their information seeking objectives”. 

In this case, the index might provide better support and enable readers to overcome 

the vocabulary problem or browse through terms in order to focus their search. The 

flip side of this is whether or not indexers include terms that readers would look for in 

the index. Evidence has shown that they do not always get this right (Ryan & 

Henselmeier, 2000). However, an index can contain multiple entry points for the same 

topic that can be helpful for readers. For example, cross-references in the index can 

lead a reader from a synonym to another term. There are certainly improvements that 

could be made in this regard, as will be discussed later.  

Wilson (2009) also argues that “keyword search” can be an appropriate tool for 

exploratory tasks because of the freedom it gives people to engage in sense making 

when they are not constrained by the terms provided by the search system but can 

explore the gaps between their own knowledge and what they learn. This argument is 

compelling but does not fully account for the process of sense unmaking or for the 

amount of effort that may be involved in using full-text search functions in this way. 

For example, participants in this study often stopped using the full-text search when it 

did not readily give them what they expected. Rather than pausing to reflect on what 
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they had learned by not finding the terms they had entered into the search box, they 

simply got frustrated or impatient and moved to the index. Their mental model of the 

full-text search function did not lead them to use it in this way.  

While cognitive attention was not a particular focus of the current study, it could be 

surmised that comments such as “easiest option” (about the index) or “it confused 

me” (about the full-text search function) are linked to the level of cognitive effort 

required to use the tool. The relevance factor is paramount with indexes. In other 

words, the indexer has already made judgements about where relevant information 

can be found in the text (Crystal, 2008). Sometimes that judgement does not match 

that of readers, but at least the work has been done to some extent, unlike the full-

text search function, which places the burden on the reader to decide. Even those who 

started out with little experience using an index eventually decided that it was their 

preferred tool for finding information in the e-book, such as Ava, who did not normally 

use indexes but discovered that they were “really easy actually!”. This raises the 

question of why we are not helping readers such as Ava become more adept with 

using indexes or even simply making them aware that indexes in e-books exist. That 

question will be addressed later, but for now there is one last finding aid in an e-book 

that was used extensively by participants in this study that should be considered in 

more detail – the table of contents. 

5.3.3 Table of contents 

While indexes are being left out of e-books, tables of contents seem to be holding their 

own. Along with the full-text search function, they are part of the mental model of an 

e-book in the minds of readers, publishers, and e-book reader application designers. 

Unlike full-text search functions, they have not been suggested as replacements for 

indexes. Participants in this study often started by using the table of contents. It should 

be noted that a Table of Contents button was included in the toolbar of the e-book 

reader application used in the current study, and this may have significantly influenced 

participants’ attraction to it. However, they also talked about using tables of contents 

in other contexts and as a prominent part of their information seeking behaviour in 

books. 
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Participants in this study often started the tasks by using the table of contents to get 

an overview of the structure and content of the book. They also browsed the index in 

this way, but the table of contents was the preferred tool for a general overview. This 

is consistent with other research on how people use the table of contents (Marshall & 

Bly, 2005). Researchers have also found that readers examine the table of contents 

and the index as part of their book selection process (Hinze et al., 2012; Wacholder et 

al., 2006). These findings support Abdullah and Gibb’s (2009) recommendation that 

online library catalogue systems provide access to tables of contents and indexes in 

books to support users’ browsing and search for relevant content. However, Davis and 

Song (2020) reported that chapter-level metadata is not always included in MARC 

records and thus not available for display in library systems. They also found that users 

do not expect to be able to search for chapter titles or indexes in e-books using online 

federated search tools, possibly because their mental model of books is still focused on 

print and the practice of finding a book on the shelf first, then opening it to examine its 

contents. They concluded that because users do not expect this level of specificity, 

there was no need to include chapter-level metadata from e-books in their catalogue. 

This seems at odds with the fact that “active” tables of contents (i.e., with hyperlinks 

from chapter headings into the text) are increasingly included in e-books and thus the 

metadata for the table of contents is readily available. For example, Wiersma and 

Tovstiadi (2017) included “linked table of contents” in their rubric for evaluating e-

book platforms (but nothing about active indexes, which supports the theory that 

indexes are not part of the mental model of an e-book). Coe and Wright (2021) also 

found active tables of contents included in many e-book reader applications and 

recommended that publishers include the metadata for creating these. Thus, while 

readers expect to be able to use full-text search functions within e-books, they do not 

expect to discover e-books by searching or examining their contents. Perhaps the 

“search everything approach” (Bergman et al., 2013) has not extended as far as we 

think with readers’ mental models of e-books. Further exploration of how and why 

readers use the table of contents in e-books in various contexts like this might help to 

explain and track changes in users’ expectations and mental models. 

After using the table of contents initially as an overview, participants in this study 

would return to it for other purposes and use it in conjunction with the other finding 
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aids. For example, they used the table of contents to access the index, as a way to 

orient themselves in the book, and as a method of accessing specific content in the 

text. This is also consistent with other research, such as Barnum et al.’s (2004) 

observations of people using the table of contents along with indexes to help them 

find appropriate paths into the text after failing to get a match using the full-text 

search function. Berg et al. (2010) also report that their participants used the table of 

contents in conjunction with the other finding aids available in p-books and e-books. 

However, none of this research specifically focused on use of the table of contents. In 

most cases, it was an incidental finding not considered in any depth. For example, 

Liddy and Jörgensen (1993) noted that one of their subjects used the table of contents 

exclusively for one task, but they did not count this finding in data analysis, considering 

it instead as not representative of index use, which was the focus of their study. These 

seem to be missed opportunities to consider not only how indexes are used but when 

and for what purposes in comparison with other finding aids. 

Thus, how readers make sense of using an active index should not be studied in 

isolation but in the context of the information system and particularly the other finding 

aids available to them. For that reason, it is important to consider how the full-text 

search function and the table of contents were used by participants in combination 

with active e-book indexes.A particular influence on use of all these findings aid was 

reading behaviour, so that will be discussed in the next section before considering 

index use in the ecosystem of the e-book in section 5.3.5. 

5.3.4 Reading behaviour 

Reading behaviour was a significant influence in this study on participants’ 

determination of relevance and consequently their ability to construct information 

from the text. It was necessary to break down the various patterns of reading 

behaviour for data analysis. SKIMMING reflected quicker, deliberate scanning 

movements through the text and READING CAREFULLY described slower, more attentive 

reading. NOT READING CAREFULLY was used for instances where participants described 

themselves as not reading with attention.  

Scanning or skimming the text was a common behaviour in this study. Skimming has 

been defined as “proceeding at a rate three to four times faster than normal reading in 
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order to grasp a general sense of the content or to retain only the main points” (Muter 

& Maurutto, 1991). It might also be called “surface reading”, which “seeks task-

completion over retention or comprehension” (Lopatovska & Sessions, 2016, p. 506). 

Participants in this study used skimming to get a quick overview of the content. They 

described this as their usual pattern of behaviour, saying that they often skimmed over 

a screen and then went back to read more attentively in places that they decided had 

relevant text. They also skimmed when they were trying to quickly find relevant text, 

particularly keywords, and when they were uncertain about where to look on the 

screen. The use of the term “look” is deliberate because this type of behaviour had a 

direct impact on relevance judgements. It was also a phrase that participants used 

often and sometimes to distinguish their behaviour, e.g., “so my options are to start 

reading or scanning looking [my emphasis] for keywords” (GI).  

As noted earlier in section 2.4.1.4, Marchionini (1989, 1995) reported that the user’s 

ability to engage in directed browsing or scanning of the text is important for making 

relevance judgements. However, users will often gravitate to behaviour that will 

require expending the least amount of effort (Case, 2005), particularly when using 

digital media (Delgado et al., 2018). Berg et al. (2010) reported that participants in 

their study missed or skipped over keywords in e-books. Similar behaviour also 

occurred in the current study, when participants’ behaviour was coded as NOT READING 

CAREFULLY. They often commented on this type of behaviour as they watched 

themselves skimming through the text on the eye tracking recording. They sometimes 

noticed things that they had missed earlier while doing this, and they also commented 

that they had stopped themselves from engaging in this behaviour. Sally and Tom both 

described the points at which they stopped scanning and started reading attentively as 

where they started “taking in the information”.  

Skimming behaviour may thus be related not only to the amount of effort expended 

but to other effects of reading on screen. Participants in this study said that they found 

reading on screen was tiring.While eye strain has been found to have an impact on 

reading comprehension (Jeong, 2012), there are other factors that may be closely 

related to the reading behaviour found in this study. Johnston and Ferguson (2020) 

used eye tracking to investigate university students’ engagement with textbooks in 

print and e-book formats. They found that students read p-books line by line and often 
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re-read sections of the text, whereas in e-books they tended to skim, skip paragraphs, 

and not re-read sections as often. This type of behaviour is consistent with the 

behaviour coded as NOT READING CAREFULLY in the current study, which was noted as 

having an impact on reading comprehension and consequently relevance judgements.  

A particular area of research focus that may help to explain this behaviour has been 

exploration of the differences between reading on screen and on paper in terms of 

cognitive processes and mental models. For example, reading on screen may require 

more mental workload due to hyperlinking, and scrolling may be an obstacle to 

comprehension (Cull, 2011; Delgado et al., 2018). Freund (2016) found that reading 

comprehension was highest in the simplest reading environment and that readers’ 

mental models may influence their interaction with the content and their reading 

practices. Delgado et al. (2018, p. 35) report that media may influence reading 

comprehension in “informational texts”, which require “higher level processing”. As 

Cull (2011) points out, “the medium truly is the message” (a nod to Marshall 

McLuhan’s (1964) iconic statement). However, it may not be the physical nature of the 

medium that is the issue. Kretzschmar et al. (2013) used EEG and eye tracking 

equipment to test reading performance on three different reading devices (paper, e-

reader, tablet computer) and found no differences in comprehension accuracy. Hou et 

al. (2017) report that whether the reader is able to construct an effective cognitive 

map (or spatial representation) of the text may be a more important factor than the 

materiality of the medium. Li et al. (2013) also highlight the importance of cognitive 

maps for reading comprehension and navigation in e-books. The findings of the current 

study about how participants made sense of locator specificity also point to this 

influence of mental models on reading behaviour and particularly the readers’ spatial 

reliance on the page concept.  

The findings of this study also suggest other areas of focus for reading behaviour in e-

books, including how readers use the structure of text to guide their behaviour. This 

includes the chunking of texts into paragraphs or other units and the use of headings 

and illustrations as guideposts. For example, participants in this study used headings as 

clues for where to read more carefully when skimming through dense screens of 

continuous text. Consequently, where the active locator was embedded in the text, 

particularly around or in the headings, could be an important influence on readers’ 
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ability to make sense of where they are in the text and to determine where to focus 

their reading. The best option may be to hyperlink active locators to the front of 

headings in order to enable readers to use the headings to quickly determine the 

content of that section of text. This method might also prevent some of the display 

problems with various e-book reader applications that have been identified (Coe & 

Wright, 2021). However, this presupposes that the author and publisher have included 

specific and clear headings that structure the content well. Likewise, embedding 

hyperlinks at the beginning of paragraphs might support readers’ spatial awareness of 

where they are in the text and focus their attention on that area of the screen.This 

would require the construction and presentation of paragraphs that clearly explain to 

the reader what will be discussed in that section (i.e., with clear topic sentences).  

While these findings and recommendations may be very specific to the use of active 

indexes, they could eventually be considered within the broader phenomenon of 

reading behaviour in e-books or on screen. As Holliday (2007, p. 84) explains, 

“illuminating instances” from smaller qualitative studies such as this one can become 

“pieces of a huge jigsaw puzzle, which, when put together, take on meaning”. For 

example, McKay’s (2011, p. 208) exploratory transaction log analysis of a large e-book 

collection in an academic library revealed that chapter headings were used by readers 

as navigational cues that triggered a change in page location or reading direction. 

However, McKay notes that the log analysis method used could not answer questions 

about e-book users’ subjective experience of reading and the reasons for the 

behaviour seen in her study. Combining the findings of this study, which focused on e-

book users’ experiences but was limited by a less naturalistic setting in a usability lab, 

with McKay’s observations of naturalistic behaviour from log analysis could start to 

build a bigger picture of reading behaviour in academic e-books.  

Other researchers have noted that reading needs to be more explicitly integrated into 

an information seeking model (Freund et al., 2016; Lopatovska & Sessions, 2016). 

Lopatovska and Sessions (2016, p. 512) note that “very often, researchers focus on the 

stage of acquiring information and pay less attention to how this information is 

processed and used”. In order to correct that misbalance, Lopatovska and Sessions 

focused on process in their investigation of academic reading in the context of 

information seeking. They used their findings to support a unified model of 
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information seeking and reading, but, as they acknowledge, there is much more that 

will need to be done to develop it fully. The findings from this study could contribute 

to this effort as well. 

As noted earlier, findings from this study indicate that page numbers should be 

retained because they are familiar locators that are clearly understood and used by 

readers. But considering that finding in conjunction with reading behaviour suggests 

that continuing to use page numbers as locators might require better support for 

semantic navigation in an e-book. Rather than creating new types of locators to 

replace page numbers, it might be better to focus on the target in the text rather than 

on the locator itself. Kopak et al. (2011, p. 119) envision an approach that provides 

users with “semantic scaffolding” or “cues and meaning that are latent in information 

objects and in the environment”, such as “labelling, highlighting and mapping”. 

Participants in this study particularly liked the highlighted terms that were produced 

by the full-text search function and used it to guide their scanning and reading of the 

text. Thus, rather than changing the familiar mental model of page numbers, a better 

approach might be to use highlighting at the text target to indicate to the user exactly 

where the locator is taking them and where to focus their search for relevant 

information. This would also support reading behaviour in the digital environment, 

which clearly was a factor in how or whether participants found the information they 

were seeking.  

Reading behaviour played an important role in how participants in this study made 

sense of the active e-book indexes. It also influenced their use of the other finding aids 

available. As noted earlier, finding aids in e-books should not be studied in isolation. 

How readers interact with the text through various types of reading is also important. 

In the next section, all of these points converge when we consider index use in the 

ecosystem of the e-book. 

5.3.5 Index use in the ecosystem of the e-book 

The first gap that readers face when making sense of an active e-book index – whether 

to use the index – does not occur in isolation but in the ecosystem of the e-book 

environment, which includes other finding aids. As noted in the modification of 

Dervin’s gap-bridging model (see section 4.3), the sense-making process that readers 
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go through can involve many iterations. This includes multiple instances of deciding 

when or how to use each of the finding aids while looking for information in an e-book. 

Another way to look at this might be to consider an e-book as an ecosystem that 

includes an element of mutualism (a symbiotic relationship where both organisms 

benefit) involving use of all of the finding aids with the ultimate aim of constructing 

information from the text. For example, many participants started out by looking 

carefully through the table of contents to get an overview of the book. Later on, when 

they were more confident about the content, they would go directly to the index or 

use the full-text search function. If they could not find what they wanted using one of 

the tools, they might turn to another one, such as moving between the full-text search 

function and the index.  

It is particularly important to consider how readers make sense of the overall system 

of an e-book because their mental models of that will have a direct influence on how 

they make sense of the index. As Marchionini (1995, p. 13) explains, mental models 

account for our expectations of an information object, such as a book, and what 

readers already know about using an information source, such as a book index, may be 

generalised or used as the basis for their strategies when using it in a new system. 

Therefore, investigating use of a specific finding aid outside the context of the system 

and without considering the effect of mental models will provide only a limited picture 

of how or why it is used.  

For example, the lack of an Index button in the toolbar of the e-book reader 

application was one of the most obvious examples of how mental models of e-books 

are changing users’ behaviour – and this gap indicates that it is not just readers’ 

mental models that should be examined but what is going on in the minds of those 

designing e-book reader applications. Participants in this study often remarked that 

they wanted an Index button on the toolbar similar to those available for the table of 

contents and the full-text search function that would enable them to go directly to the 

index. Because participants were asked to use the indexes in the prototype e-books 

during the sessions in the lab, they were aware of them and had to work out ways to 

get to them. Their use of the table of contents may also have been greatly influenced 

by their use of it to access the index. However, had they approached these e-books 

outside that context, the inclusion of an Index button in the app may have significantly 



 

196 | P a g e  
 

influenced their perception of the finding aids available and consequently the 

strategies they chose to take when looking for information in the e-book. As noted 

earlier, participants in Berg et al.’s (2010) study did not expect to find an index in an e-

book, which is a serious gap when considering the evidence that an index can be a 

useful and efficient tool for finding information in e-book (Abdullah & Gibb, 2009; 

Liesaputra, 2010). Crestani and Ntioudis (2001) also allowed participants to use both 

the table of contents and the index in an evaluation of their hyper-textbook system; 

however, they concluded that not being able to easily locate both of these finding aids 

was a problem in their system. Thus, further research using an e-book reader app that 

includes an Index button and without a request to use a particular finding aid is 

needed to fully understand this experience.  

While indexes and tables of contents may be familiar to readers from their use of 

these tools in p-books, the full-text search function is a tool new to the electronic 

format of the book. Tovstiadi et al. (2018) asked participants to use the full-text search 

function to look for information in e-books even if that tool was not their first choice. 

Many of their participants started by using the index or table of contents and gradually 

learned how to use the full-text search. Thus, readers may be developing their abilities 

to use finding aids and changing their mental models of them as they use e-books. For 

example, readers may expect to find a full-text search function in an e-book but not an 

index. They may struggle to use the full-text search effectively when its performance 

does not match their expectations. However, if the full-text search leads them to the 

index and they are then able to use it to find what they are looking for, their mental 

models of both tools may change. Therefore, it follows that offering readers both tools 

rather than only one (as is often the case when the index is omitted) would better 

support information seeking in e-books. Readers can then use either tool alone or in 

combination, depending upon their mental models, abilities, needs and preferences. 

As illustrated in Figure 5-2, readers can move in many directions as they look for 

information within the ecosystem of an e-book. The various finding aids that they can 

choose from intersect in various ways with each other and with the text. For example, 

readers can use the table of contents to enter the text or to go to the index. Similarly, 

the text search may lead them directly into the text or to the index. They can move 

back and forth between these tools as they wish and depending upon the type of 



 

197 | P a g e  
 

information that they are seeking. As they move between the various finding aids and 

the text, readers learn how to use the tools available and change their search 

strategies accordingly.Using any of the finding aids will require the reader to immerse 

themselves in the text using some type of reading behaviour that will ultimately enable 

them to construct information from the content of the e-book.  

 

Figure 5-2. Model of index use within the ecosystem of the e-book 

 

It is possible that this model will change as e-books develop and readers’ mental 

models develop along with them. In particular, the specific intersections between parts 

of the model could be explored and explained in greater depth. But for now it serves 

as a basis for considering how not only active indexes but the e-book environment 

generally can be changed to better suit readers’ expectations of finding aids and their 

information seeking behaviour. Those possibilities will be discussed in the next section. 
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5.4 How would readers like to use active indexes? 

The last question asked was how readers would like to use active e-book indexes. 

Participants in this study made suggestions for improving how active indexes are 

formatted and displayed as well as how the index could be better integrated into the 

e-book reader environment. These suggestions are discussed in this section along with 

other findings about learning effects that arose from the data.  

5.4.1 Format and display of active indexes 

Improvements to active indexes identified in this study addressed the format and 

display of the index. For the most part they focused on how the familiar format of the 

index in a p-book can be enhanced with digital technology rather than re-imagining 

index structure or locators. 

Before considering changes to the active indexes used in this study, it is worth noting 

quickly what participants did not want to change about them. For example, they did 

not suggest replacing page numbers with other types of locators. While they were not 

previously familiar with using an alphabetical navigation bar in an active index, many 

noted it as a useful feature. As Combs and Ream (2014) explain, navigation bars like 

this are part of the International Digital Publishing Forum (IDPF) EPUB3 indexes 

specification (IDPF, 26 August 2015, Section 2.2.2. Index Groups). However, they are 

not yet commonly included in active indexes. Findings from this study suggest that 

they should be. 

Participants in this study suggested adding hyperlinks to cross-references in e-books. If 

this is implemented, it should be done using the same format as for the hyperlinked 

locators. In FBReader, the locators were coloured blue. While some participants tried 

clicking on the cross-references, hoping to find a hyperlink despite the fact that they 

were black like the text of the other index entries, others said that they did not expect 

a hyperlink in the cross-reference because it was not blue like the hyperlinked locators. 

This is an easy improvement to implement, but as noted earlier, whether readers 

would prefer to use cross-references or to have entries double-posted instead is not 

clear. Indexes in e-books are not constrained by space in the same way as they are in 

p-books, which can give indexers a greater ability to include as many entry points as 

possible for the reader. For this reason, active e-book indexes might contain more 

http://idpf.org/epub/idx/
http://idpf.org/epub/idx/
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double-posted entries and fewer cross-references than p-book indexes if this better 

suits the expectations and needs of some users.  

Creating bigger indexes with more entries could make them more difficult to browse 

and navigate (particularly if an alphabetical navigation bar is not included). Participants 

in this study wanted to be able to browse the index more easily. They found the long 

lists of entries difficult to manage, particularly those under the metatopic, or overall 

topic of the book. Consequently, they suggested ways to make browsing the index 

easier, such as including expand and collapse functions for main headings and/or 

subheadings. This feature is supported by the IDPF EPUB3 indexes specification (IDPF, 

26 August 2015, Section C.9 Improved Index Navigation). However, while the EPUB3 

indexes specification supports this feature, it does not dictate the functionality that 

should be provided by an e-book reader application. As has been noted earlier, e-book 

reader applications currently display indexes inconsistently (Coe & Wright, 2021). 

Thus, further work will need to be done to promote the EPUB3 indexes specification as 

a standard format for active indexes in order to implement this feature.  

In the meantime, other solutions might be investigated, including displaying indexes in 

other familiar ways that would make the structure of the index clear to e-book users. 

For example, the indexes in this study were indented, in other words, the structure of 

main headings and subheadings looked like this: 

full-text search functions 

definition of, 10 

as derived indexes, 2, 4, 10, 47-50 

examples of, 11, 185 

But participants often found it difficult to distinguish between the main headings and 

the subheadings. While a greater level of indentation might help, the bigger problem 

was that main headings were not displayed on screen as participants scrolled down 

through longer lists of subheadings underneath them. And, as noted earlier, when the 

full-text search function led them to a term in a subheading, the associated main 

heading was not displayed. 
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Lennie (2010) suggests using a run-in style for subheadings rather than indents to 

eliminate visually confusing elements, such as line-breaks and turnover lines. For 

example, subheadings in a run-in style would be presented this way: 

full-text search functions; definition of, 10; as derived indexes, 2, 4, 10, 47-50; 
examples of, 11, 185 

While Lennie’s focus was on the display of indexes in p-books and research has shown 

that users may prefer indented indexes (Browne & Jermey, 2007; Olason, 2000), her 

suggestion should be considered for active indexes, at least until they are better 

displayed to users. Using a run-in style might also make the relationship between main 

heading and subheading clear to readers and eliminate some of the confusion caused 

by long strings of subheadings. It might also alleviate some of the issues with indented 

indexes not being displayed as intended by e-book reader applications on all devices 

(Coe & Wright, 2021). On the other hand, scanning through the subheadings in a run-in 

style could be difficult. Thus, while this may be a stopgap measure until standards such 

as the EPUB3 indexes specification are commonly implemented, it may not be a long-

term solution. 

The highlighted terms generated by the full-text search function were popular with 

participants in this study. Based on this finding, adding this feature to index locator 

targets would be an improvement, and extending this to highlighting relevant sections 

of text rather than simple terms could be an even better extension that would 

eliminate uncertainty and support relevance judgements. The IDPF EPUB3 specification 

supports the inclusion of highlighting for locator ranges (IDPF, 26 August 2015, C.5 

Highlighting of Locator Ranges). It also supports a feature that would enable users to 

see a pop-up at the index entry that contains a portion of the text surrounding the 

target (IDPF, 26 August 2015, C.7 Provision of Additional Information About Locator 

Targets). This is similar to the snippets provided in some search result displays. While 

this might give users a sense of the context of the target, where precisely the locator is 

anchored in the text will affect what is displayed (as noted in the specification), and 

thus it could be tricky to implement in that indexers would need to consider the target 

text very carefully. This feature also does not provide the reader with a particular focus 

to support their reading behaviour once they enter the text.  
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Findings from this study suggest that while readers are reliant on a page concept and 

do not expect locator specificity at any level other than the page, this support may be 

needed. A solution would be to highlight the target text at the paragraph level. If 

locator ranges are used, this might involve highlighting a range of paragraphs. This 

method would provide the reader with support to focus on the target text, and it 

would provide a simple and consistent method for the indexer to determine where to 

anchor locators. On the other hand, highlighting the target text could have negative 

impacts. For example, it could affect the potential serendipity of finding other 

information of interest above or below the highlighted content or it could affect the 

reader’s understanding of the context of the targeted text. Further research 

investigating not only the use of highlighting in this way but the role of reading 

behaviour in information seeking will be needed to determine this. 

As noted in section 4.4.3.1, after moving from the active locator at the index entry into 

the text, many participants in this study did not start their reading at the top of the 

screen displayed. Providing highlighting that indicates where they might start focusing 

their attention could thus be helpful. While many participants stayed on the same 

screen, many also scrolled up or down in an attempt to find information or to confirm 

that they had found all of the information available in that location. This behaviour 

reflected their attempts to situate themselves in the space of the e-book and to 

understand what they were reading in the context of a particular chapter or section of 

the book. As noted earlier in section 5.3.4 on reading behaviour, participants in this 

study used the structure of the text to guide them. Chunking of texts into paragraphs is 

one method of supporting this behaviour. While highlighting targeted text at the line 

level could focus a reader’s attention on a very specific location, it seems likely that 

they will continue to read around that highlighted line in an effort to place their 

reading in context and assure themselves that they have found everything available. 

Placing the locator anchor at the beginning of the paragraph and highlighting the text 

at the paragraph level could thus provide a better scaffold for how the text will display 

on screen and potentially avoid the need for the reader to scroll up or down. 

Linking locators at the paragraph level would also provide a simple and consistent 

method for indexers and e-book publishers creating active e-book indexes. As Coe and 

Wright (2019, 2020a, 2020b, 2021) have reported, there is great variation in how e-
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book reader applications handle active indexes. Their investigation revealed that 

locators linked at the line level did not display the intended text well in most cases. 

Locators linked at the page and paragraph level performed better, but there were still 

a significant number of applications that did not handle active indexes well. Given the 

lack of the page concept in EPUB-formatted e-books, it is difficult to determine where 

the anchor should be provided and thus linking to the page level would potentially be 

inconsistent. Participants in this study did not look specifically for page numbers to 

guide their reading, therefore, attempting to link the locator at an arbitrary page also 

seems problematic. If, however, as the W3C EPUB Virtual Locators Taskforce 

recommends, e-books consistently provided readers with page lists, the page level 

might be reconsidered as a target for the locator if the display issues with the target 

text can be resolved. 

Thus, the paragraph level may be the most useful target in the short term. As e-book 

reader applications develop further and are better able to handle active indexes, this 

recommendation may change.If applications also highlight the target text, as discussed 

above, the paragraph level could remain the most effective means of not only linking 

locators but also supporting the information seeking behaviour of active e-book index 

users. 

5.4.2 Active indexes in the e-book environment 

Where to place the index in the structure of the book was also considered. Given that 

many participants said that they would normally go straight to the index in a p-book 

and that they would prefer to be able to access the index directly in the e-book as well, 

an argument could be made for placing the index towards the front of the book rather 

than at the end. These suggestions indicate that how the index fits into the 

environment of the e-book environment should be considered.  

Participants in this study wanted to see an Index button in the toolbar of the e-book 

reader application similar to those provided for the table of contents and full-text 

search function. While including an Index button in the toolbar is an obvious 

improvement, thinking further about how readers can access the index in an e-book 

might lead to other improvements. This could mean that indexes in e-books move 

away from the p-book format. For example, one participant asked whether the index 
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could be accessed from everywhere in the e-book (not specifically mentioning an Index 

button but just a desire to be able to readily go to the index), an idea that might be 

explored in other ways. The IPDF EPUB3 indexes specification encourages 

identification of the index in the package document metadata (IDPF, 26 August 2015, 

Section 2.3 Identification of an Index) and inclusion of a landmark element in the 

navigation document that links to the index (IDPF, 26 August 2015, Section 2.4 The 

Navigation Document). However, as Combs and Ream (2014, pp. 126-127) explain, the 

specification does not dictate what an e-book reader application can do and thus only 

general suggestions can be made about how the index might be accessed.They 

recommend that an e-book reader application could make the index available in as 

many contexts as possible, including: 

• when the user invokes the R/S’s [reading system’s] main menu 

• in the navigation pane or dropdown 

• when search is invoked, possibly offering the opportunity to search only the 

index 

• it should be easy to go from the index to the content and back to the index (as 

one does in a print book). 

The IPDF EPUB3 indexes specification (IDPF, 26 August 2015, Section C.1 General 

Reading System Features Relative to Indexes) also supports methods for presenting 

the index in a separate window so that it can be used alongside the text. However, 

when asked whether an Index button was included in any e-book reader applications, 

members of the W3C EPUB Virtual Locators Taskforce responded that they were not 

aware of any instances where the metadata for the index has been elevated to the 

same level as for the table of contents (Virtual Locators Taskforce meeting, 14 April 

2021). Therefore, how users respond to these new methods of accessing the index in 

e-books will need to be investigated but implemented further. 

Another option might be to place indexes toward the front of an e-book. Findings from 

this study and others suggest that readers use both the index and the table of contents 

to get an overview of the book and to navigate through the text. Indexes might be 

integrated with tables of contents at the front of an e-book in innovative ways – for 

example, using dropdown menus, collapse and expand features, or hyperlinks between 
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the two tools. One of the participants in this study wondered whether indexes were 

included for each chapter as well as at the end of the book, which also suggests that 

there may be other places that an index could be placed in an e-book that might be 

helpful. In considering the role of the index in the development of the e-book, Davies 

(2008, p. 51) suggests moving the index to the front of the text. She notes the 

nonlinear way that readers access a text via an electronic index as “a mode of reading 

that is also a way of thinking and being in the world” that could fundamentally 

reorganise the user experience and have “far reaching consequences for the future 

cultural role of the book and for its development as an electronic form.” Further 

research should be done in this area to determine how readers would respond to 

these fundamental changes in the location of an index. While it may violate their 

mental model of where an index should be in a book, it is possible that their rapidly 

changing model of an e-book could accommodate it.  

One of the participants in the current study, Tom, suggested being able to limit his use 

of the full-text search function to the index (in addition to the ability to use the full-

text search function to search the entire e-book). This is a feature that Combs and 

Ream (2014) note as a possibility in the future. Enabling readers to use the full-text 

search function to search specifically within the index would certainly improve their 

access to it. Based on other findings in this study, being able to search within the index 

assists users with the “vocabulary problem”, i.e., not knowing which words to use in 

the search box (Furnas et al., 1987).  

Overall, based on the current study, providing readers with ready access to all of the 

finding aids available in an e-book would be the best option for supporting how they 

look for information. This means including not just tables of contents and full-text 

search functions but also active indexes. As Wacholder (2008, p. 38) notes, “the 

enormous usefulness of full-text searching is not in dispute. Still, it is short-sighted to 

assume that tables-of-contents and indexes are rendered useless by the availability of 

full-text searching.” And all of these finding aids should continue to be developed and 

enhanced in e-books. Wacholder (2008, p. 38) suggests that “a sophisticated suite of 

inter-related tools specifically designed to help users access book content in non-

sequential fashion” should be provided. This suite of tools should focus on maximising 

the affordances of the electronic environment and enable readers not only to navigate 
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within the e-book but use the tools to browse or gain an overview of the book’s 

content. Thus, it will be important to consider when, how and why readers want to use 

all of the finding aids and explore how they make sense of changes to them in order to 

better develop this suite of tools.  

But if a more sophisticated suite of tools is developed and offered in e-books, will 

users readily understand and use it? Findings from this study suggest that there are 

significant learning effects as readers make sense of active e-book indexes. This is 

represented as a bridge in my modification of Dervin’s gap-bridging metaphor (see 

section 4.3). Learning effects were also found with other finding aids and with e-book 

use generally. Those findings will be considered in the next section. 

5.4.3 Learning effects  

The findings of this study suggest there are learning effects with e-book usage that 

should be considered in the context of how readers would like to use active indexes. 

Comparison of Berg et al.’s (2010) research with the current study reveals that learning 

effects also extend to readers’ familiarity with e-book technology. The students in Berg 

et al.’s study were significantly less familiar with e-books than those in the current 

study (12 out of 20 participants in Berg et al.’s study reported that they had used an e-

book before, whereas all of the participants in the current study had done so). Berg et 

al. also noted that their participants seemed unfamiliar with the technology and 

unsure of how to approach the tasks at times, and they noted non-transferable 

behaviour, or those that are not likely to be transferred from the format of a p-book to 

an e-book, such as use of the index. They concluded that “user education about e-

books is key and should not be overlooked”. They also suggested that students be 

reminded that indexes exist in e-books and that searching strategies including indexes 

should be demonstrated for them. Liddy and Jörgensen (1993, p. 134) also noted 

learning effects in their study and concluded that “index use is not a straightforward 

and clearcut process” nor does an index have an “intuitive structure”. Given the 

tendency of participants in the current study to begin using the index more as they 

became familiar with it, this recommendation would still be appropriate ten years 

later. Thus, even though e-book design and technology has changed somewhat over 

the past ten years and readers have become more familiar with e-books, there is still 
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progress to be made in educating them about how to use them. There is also a need to 

educate readers about how to use all of the finding aids available in e-books.  

But if formal education about how to find information in an e-book is not available, 

readers will need to make sense of active indexes and e-books on their own. 

Therefore, the next question might be should we adapt finding aids in e-books to 

match users’ mental models as much as possible or rely on their ability to learn and to 

change those mental models as they use them? There may be a middle ground 

between the two – in other words, not setting readers up for failure but supporting 

them to use the tools available. As Liz, one of the participants in this study 

commented, “I can see all these things that I can just click on but where is what I 

want?” Knowing where and when to click on which things is what readers need to 

learn. For example, without a clearly identifiable Index button on the toolbar, readers 

may not know that an index exists or how to access it. They may also need to 

understand that they are constructing information, not just finding it. This may be 

particularly relevant for reading behaviour. Another participant, Olivia, summed it up 

well when she commented on the difference between looking and reading, 

When we’re teaching youngsters and we say to them, have a look at something, 
they don’t realise that means read carefully. They think, I’ll have a look! And so 
sometimes you’re asking students just to do things, and they’re not doing things 
because you’re not asking the way that makes sense to them. Because, you know, 
they look! So, you say, have a look at that chapter when I mean read it.  

While it is beyond the scope of this thesis to consider ways to teach students how to 

read more effectively, it may be useful to note that reading behaviour on screen or on 

paper share some fundamental differences. Adler and Van Doren (1972) suggested 

many years ago that reading instruction should be continued beyond the elementary 

level, particularly in terms of teaching students how to read at different speeds. They 

explain this as knowing “the rules of reading” – in other words, knowing when to read 

fast and when to read slowly depending upon the purpose for reading and the text. 

But more importantly, they note that being able to read effectively is reliant on 

applying both skills and effort. If readers are only “looking” at the text, either on a 

screen or on paper, they will not fully comprehend it or be able to construct 

information from it. So, while improvements such as highlighted sections of target text 

or better displays of search results are ways that e-book reader applications could 
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provide support for focused reading and relevance judgements, it will be up to readers 

to engage fully with the text. However, as noted earlier (in section 2.4.1.4), 

information seeking in an e-book is not an inherent behaviour, and readers will take 

what they expect to be the path of least resistance, such as the “search everything” 

approach if that is their mental model. Therefore, Casselden and Pears’ (2019) 

recommendation that students should be provided with education that focuses on 

improvement of their ability to use an e-book should be followed. Research suggests 

that this recommendation could be extended beyond students to public library patrons 

or other e-books users as well (O’Connell and Haven, 2013; Matteson and Gersch, 

2019). 

While user education about e-books is currently being delivered in some contexts, 

such as university libraries, that education is not always evidence based. For example, 

a recording of Charles Sturt University Library’s Using eBooks workshop that was 

viewed on 3 April 2021 included a brief demonstration of how to use a text search 

function in an e-book platform but does not mention or demonstrate use of an index. 

Given the evidence that an index is a useful tool in an e-book and that using an index is 

not an inherent skill, instruction in how to use an index should be included in 

education sessions like this one. Focusing on only the newest finding aid available, the 

full-text search function, does not adequately introduce or explain the full suite of 

tools available to users. The librarians at Charles Sturt University are not unusual, 

however. Bergart and McLaughlin (2020) found that evidence-based decision-making is 

“not a given in most libraries” and that qualitative research in particular is 

“misunderstood and mistrusted compared to quantitative research”. They suggest that 

developing relationships and trust with library professionals is key to transferring 

evidence into practice. To encourage librarians and educators who will be delivering 

sessions like the Using eBooks workshop at CSU, it will be necessary to better 

communicate research findings that can inform their understanding of information 

seeking in e-books. It will be necessary to continue investigating how readers’ 

behaviour and mental models change as e-books develop in order to support 

educators. How best to continue that research will be considered in the next section. 

https://doms.csu.edu.au/csu/items/f9a27427-8df2-4274-895c-26d599718050/1/
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5.5 Theoretical implications  

In this section, the implications of the modification of Dervin’s gap-bridging model for 

our understanding of information behaviour will be discussed. The connection 

between various theories of information behaviour and how readers make sense of 

active e-book indexes has already been considered during the literature review (see 

section 2.4.1) and in the discussion of findings above. In this section, that discussion 

will be extended more broadly and linked back to the gap-bridging model. 

5.5.1 Role of models in information behaviour research 

In the context of information behaviour research, a model is “a representation of how 

its creator thinks of a phenomenon at a particular point in time and from a particular 

perspective” (Ford, 2015, p. 142). Models can be descriptive or explanatory to varying 

degrees depending upon the intent of their creator, and they may represent 

cumulative work if they build upon a previous model (Ford, 2015, p. 142). In terms of 

these definitions, the modification of Dervin’s gap-bridging model (see section 4.3) 

represents an understanding of how readers made sense of active e-book indexes as 

they interacted with them and then explained their behaviour to the researcher in the 

usability lab. The researcher’s perspective as a professional indexer is reflected in this 

model. While the main intent in creating the model was to describe the phenomenon 

of looking for information in an e-book using an active index, the choice to build upon 

Dervin’s original model enables explanation that to some degree links with other 

models and theories.  

As Bates notes (2005b, p. 3) models are useful for working through one’s thinking 

about a subject of interest and developing theory, but there is not always a clear line 

between when the model stops and the theory begins. Theory has been defined by 

Ford (2015, p. 149) as “an explanation of some observed information behaviour 

supported by a systematically obtained body of evidence”. He further explains that 

understanding why or how a behaviour occurs allows us to make predictions about 

that behaviour that can enable development of new systems or future research design 

(Ford, 2015, p. 149). However, Bates (2005b, p. 3) considers most “theory” in library 

and information science as “really still at the modelling stage.” And if Ford’s (2015, pp. 

131-132) statement that we lack robust models of information behaviour capable of 
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being applied with confidence to professional practice or generalised to real-life 

situations is also true, then our present task may be to further develop models that will 

not only meet the rigours of testing in academic research but be transferable (and 

translatable) to professional practice rather than continue to attempt to develop 

theory from incomplete models.  

As Case and Given (2016, p. 144) explain, whether a model is intended to be general or 

context-specific is the first point to consider about its use. The more general 

information seeking models tend to include a user’s interaction with multiple 

information sources, which is then difficult to translate to the context of using one 

information source, such as an e-book index. While the more context-specific models 

might apply, Case and Given (2016, p. 146) note that most authors of these models “do 

not fully specify what they mean by context, and how it affects the other processes 

and variables in the model”. It is thus necessary to consider carefully in which contexts 

the models might apply and whether they can depict use of one information source.  

While many information seeking models have been developed, it is rare to find any 

discussion of index use as an information seeking behaviour in the research that 

generated them. For example, a main heading for index does not even appear in the 

index to Case and Given’s (2016) survey of research on information seeking, needs and 

behaviour. Considering the limited evidence base for book indexing practice (Coe, 

2014), it is understandable that research on index use might not have been included in 

this survey. However, the poor quality of the indexes in many information studies 

books (Coe, 2016, 2018) suggests that index use is not a focus of information 

behaviour researchers. For that reason, existing models may not be fit for the purpose 

of depicting and explaining the phenomenon of using an active e-book index. 

Bates (2005b, p. 3) considers a model to be “a kind of proto-theory” that can be used 

as a testing device. Bates’ definition closely matches the intent in modifying Dervin’s 

model. The aim of this study was not only to test Dervin’s depiction of information 

seeking behaviour generally but to adapt the model specifically for exploration and 

explanation of index use. The aim of choosing Dervin’s model as a building block was 

to connect what Dervin (2005, p. 25) calls “metatheory” or “philosophically grounded 

assumptions about the phenomena and about how to study it” with the further 



 

210 | P a g e  
 

development of the model. As Dervin (2005, pp. 25-26) explains, her Sense-Making 

Methodology was specifically developed for connecting “substantive theory” (or 

“theory that results from observation”) with metatheory. While substantive theory has 

not arisen from the current study, the model that has been produced is a step closer to 

that, and further use of this model could be guided by the methodological perspective 

of Sense-Making.  

5.5.2 Modification of Dervin’s gap-bridging model in the context of 

information behaviour research 

Case and Given (2016, p. 146) describe models as “simplified versions of reality [that] 

do not attempt to depict every possible influence or process”. It is important to keep 

that description in mind when considering the implications of the modification of the 

gap-bridging model presented in this thesis (see Figure 4-1). The model does not 

attempt to depict every possible influence, rather it depicts the researcher’s 

understanding of the phenomenon as it occurred in a specific situation and at a 

particular time. Whether this understanding is applicable to other situations remains 

to be seen; however, the model presented could be used and tested further to 

determine this and with repeated testing and explanation might develop at some 

future point into a theory.  

For example, while the focus of this study was use of active e-book indexes, 

rearranging the modification of the gap-bridging model to focus on each finding aid in 

turn might provide a way to explore their use not only in e-books but in other contexts. 

How might the model shift if the focus is the table of contents or the full-text search 

function? For example, Tovstiadi et al. (2018) asked students to use the full-text search 

function to look for information in an e-book even if that was not their first choice. 

However, they report that a significant number of participants started their search 

using either the index or the table of contents and gradually learned how to use the 

full-text search function in various e-book reading platforms as they progressed 

through tasks. Their findings suggest that the model could be developed further either 

by asking participants to focus on other finding aids and/or not asking participants to 

use a specific tool.  
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While the model focuses on use of indexes in the e-book environment, it should be 

noted that p-books and e-books will most likely continue to co-exist for a long time. 

Therefore, it could be tested in the context of p-book use. Building this body of 

evidence could ultimately result in a broader explanation or theory of index use. To my 

knowledge, the only previous model related to index use is the information seeking 

model proposed by Jörgensen and Liddy (1994) that is based on findings from their 

study of index use in print and electronic formats. They state that it reflects the 

“dynamic, changing actions of users in searching an index [that] seem to be associated 

with various general information seeking and problem solving processes”.They explain 

their model from the perspective of information retrieval and the terminology 

associated with that field, which makes it difficult to understand the connections with 

their findings. For example, they discuss the need to facilitate the “higher level 

conceptual needs of the user” in terms of “system mechanics (saving search results, 

automatic truncation or root searching, view an index or multiple search set)”. They 

refer readers to “a similar approach to user information seeking behaviors” by Belkin 

and Saracevic (1992), which focuses on design principles for online public access 

catalogues. Overall, Jörgensen and Liddy’s attempt to transfer their findings directly 

into a general model about information seeking rather than present them more 

specifically in context makes it difficult to compare it with the modification of the gap-

bridging model for active e-book index use.Their findings could be considered in that 

context. For example, they report that participants “failed to transfer similar spatial 

knowledge of book structure [between the electronic and print formats]”, that 

“scanning, reading, and searching were all slower in the electronic version”, that 

“searchers draw upon internal knowledge to develop a search strategy”, and that 

“learning effects are present”. This all corresponds with the findings of the current 

study. Cherry-picking of these particular findings from Liddy and Jörgensen’s report is 

of course influenced by what was learned in this study; however, that is precisely the 

point of presenting a model in context. It better enables a subsequent researcher to 

“connect the dots” and continue to develop the model.  

Kari (1998) noted some time ago that “growth of knowledge on information seeking in 

sense-making has been minimal”. While further exploration of sense-making in the 

context of information behaviour has occurred since Kari’s comment, there is still not 
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extensive use of Sense-Making in the LIS field. It is important to note that Kari 

examined knowledge on information seeking from the perspective of Dervin’s Sense-

Making theory. Karl Weick’s (1995) work with sense making in the context of 

organisational communication might border at times on information behaviour but is a 

different concept. For example, Solomon (1997) used Weick’s conceptualisation of 

sense making in his study of the social elements of information behaviour in work life. 

Dervin has also focused on workplace situations (see for example Cheuk and Dervin, 

1999) but as a means of studying information seeking in context. In fact, the emphasis 

on context in Dervin’s approach may be its strongest component because it can play a 

role in explaining many information seeking situations (Kari, 1998). It is also possible to 

incorporate Dervin’s Sense-Making into other models or theories. For example, 

Marchionini (2019) incorporates it into his model of search and learning and Gluck 

(1997) explored a combination of Dervin’s model with Peirce’s trial model of signs in 

the study of information seeking. As demonstrated in this study, it is also possible to 

modify Dervin’s original model to suit a specific context. 

Dervin’s model is not suitable in all contexts. Modifications of her model, such as the 

one created in this study, will continue to refine it. For example, Dervin’s basic 

assumption of discontinuity has been questioned by Savolainen (1993), who wonders 

whether the concept of continuity may be equally fundamental. This raises questions 

about the information seeking process when gaps are not encountered or perhaps not 

even perceived. Godbold (2006) views consideration of a gap as a cost-benefit analysis 

before and during any information behaviour. For example, an individual who 

perceives a gap to be too big may not attempt to cross it or if an individual views a gap 

as too small, they may choose to ignore it. In the case of active e-book index use, the 

reader may decide the gap is too big to cross and consequently abandon the attempt 

to use the index – or even to find information in the e-book. Or they may already know 

how to use the index and easily cross the gap using that knowledge as a bridge, in 

which case no gap is perceived. This could be true for other finding aids as well. If 

there is no attempt to bridge the gap, then Dervin’s Sense-Making metaphor could be 

incomplete. However, it could be that the perception or recognition of the gap is as 

important as attempts to cross it. Hider’s (2006, p. 360) model of information retrieval 

based on goal change suggests that user-system interaction can “facilitate new states 
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of consciousness”. Dervin’s model could be particularly useful in determining where 

and when this change is happening along with learning effects.  

Marchionini (2019, pp. 82-84) presents a model depicting sense-making as “an 

intermediary between search and learning where a mental model for the object of 

learning is identified and then results mapped and contextualized to that mental 

model”. He distinguishes between information retrieval and information seeking and 

argues that while electronic environments have made fact retrieval an “automatic 

process”, sense-making will be an “increasingly important component of search and 

learning” in more complex information seeking that places more cognitive demands on 

the user. For this reason, it may be important to help users in this learning and sense 

making process. As noted by Ford (2015, p. 219), Belkin et al.’s (2003) exploration of 

query elicitation methods indicates that users might benefit from “scaffolding” during 

the search process that is designed to maximise the knowledge and skills that they 

already have. Focusing on where users do not attempt to cross a gap may indicate 

where and how to provide this scaffolding. Thus, while the gap-bridging model might 

still be focused on a particular moment in space and time, looking more closely at what 

readers already know and particularly what they have learned in the past – not just 

what they are learning while crossing the gap at that moment – might be helpful in not 

only depicting information seeking in e-books but considering how to help readers 

with this process.  

The depiction of information seeking as sequential is a potential problem with Dervin’s 

original model. Although Dervin (1992, p. 70) has stated that her model “is not 

intended to suggest that all situation-facing is linear or purposive”, as Godbold (2006) 

notes, diagrams such as the one that Dervin presents do not fully illustrate the multi-

directionality possible in information behaviour. The modification of Dervin’s gap-

bridging model presented in this thesis (see section 4.3) incorporates the multiple and 

sometimes circular routes that readers may take when looking for information in an e-

book. It may also be helpful to explore even more specific sense-making instances 

occurring within the wider gap than what is currently depicted in order to develop the 

model further. 
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The role of communication in the modification of Dervin’s model could also be 

considered. Robson and Robinson (2013) note that information behaviour models 

typically leave out the role of communicator and the communication process. In order 

to address this gap, they developed a conceptual model that links information seeking 

and communication. It acknowledges the impact of context, individual expertise, and 

psychological factors on information behaviour and also considers whether 

communication is used or ignored. If we consider an index to be a form of 

communication from the indexer to the user, then this element is important. Robson 

and Robinson note that “utility” and “credibility” are important characteristics of 

information sources that vary according to the perceptions and environment of users 

and providers. They explain, “one user may find certain information to be useful and 

relevant while a different user judges it to be of little value”. We might consider this in 

relation to Dervin’s (2003d, p. 300) comment that “given lack of complete instructions, 

humans build pictures of reality”. As demonstrated in the findings above, a reader’s 

prior experience with indexes (or any finding aid in an e-book) and confidence with 

using them will certainly influence their perception of a gap to be crossed (or not) 

when making sense of them.  

A reader’s understanding of an index as communication from one human to another 

was not explored in any great depth in this study. Robson and Robinson (2013, p. 184) 

do depict a communication process that involves an “information provider creating 

information products that are used by the information seeker”, but there are other 

models that capture this element better. For example, the model developed by 

Ingwersen and Järvelin (2005) includes “cognitive actors” that are not only information 

seekers but also system designers and human indexers. Kuhlthau (2005) also 

emphasises the interaction of a user with a mediator, but she describes levels of 

mediation from a librarian’s point of view. She briefly discusses use of indexes, but 

mainly in terms of whether or not a librarian has been involved in directing users to 

them or helping them understand how to use them without addressing the role of the 

indexer, and she uses terminology that could be confusing in the context of index use 

(Kuhlthau, 2004). For example, she describes a “Level 2” mediation as a “Locator”, 

which applies to a “ready-reference intervention” (Kuhlthau, 2004, p. 116). This is a 
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very different concept than the term “locator” in an index, although an index locator 

might also be considered as a level of mediation.  

Thus, while models are useful frameworks for thinking about a phenomenon, they 

need to be carefully considered in context. Kuhlthau et al. (2008, Implications section, 

para. 1) explain that her Information Search Process (ISP) model “describes feelings, 

thoughts and actions in an information seeking task with a discreet [sic] beginning and 

end, where considerable construction of knowledge takes place.” While this may seem 

on the surface to apply to the task of finding information in a book, the sequential 

nature of Kuhlthau’s model and its inclusion of stages that might precede interaction 

with an e-book index, such as task initiation and topic selection (Ford, 2015, p. 52), do 

not describe the complexities of index use well enough. While Robson and Robinson’s 

model better captures an iterative process, like many information seeking models it is 

presented as a flowchart that focuses on information processing and decision-making 

out of context (Case & Given, 2016, p. 144). It would need to be adapted for e-book 

index use in order to test it in that context. 

There are components of existing models that are applicable to e-book index use. For 

example, Kuhlthau’s principle of uncertainty helps to explain a reader’s behaviour 

when encountering levels of locator specificity or terminology used in a book (see 

section 2.4.1.3 in the Literature Review chapter and sections of the discussion above, 

such as 5.2.2). Chowdhury (2008) developed an uncertainty model based on Kuhlthau’s 

work that considered the causes and implications of uncertainty in information seeking 

in a digital environment in the context of higher education. The basic premise of this 

model is that some form of uncertainty is always present in this environment but it can 

be reduced or removed (Chowdhury & Chowdhury, 2011). Chowdhury’s model 

supports Dervin’s premise of gaps that must be bridged and Kuhlthau et al.’s (2008) 

focus on zones of intervention when users face uncertainty. Combining all of these 

models, we might operate from the assumption that gaps (or uncertainties) will arise 

for readers as they make sense of active e-book indexes (or other finding aids). We 

should therefore endeavour to find and describe these gaps if we can, then use this 

knowledge to develop not only better tools but frameworks for teaching readers how 

to find information in e-books. It is the basic principles of these models that are most 
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useful, however, rather than the models in their entirety, as these concepts can be 

applied and tested more readily in context.  

Keeping the focus on context is also essential for creating models that can transfer 

knowledge to others. This will be considered further in the next section, which 

provides recommendations for practice and further research. 

5.6 Implications  and recommendations for practice 

and further research 

Implications for practice and further research will be discussed in this section. The 

following suggestions are based on an interpretation of the findings and discussion 

above. They incorporate the researcher’s experience as a professional indexer and 

understanding of how the findings of this study might be transferred into practice. The 

aim is to share what has been learned with others interested in creating indexes and e-

books that will better serve their users. This might include not only professional 

indexers but also publishers, e-book application designers, and librarians. These 

suggestions should be tested and refined. For that reason, it is important to consider 

how further research in this area might be conducted, including methods, focus areas, 

and connections to practice. 

This section also contains reflections on “lost opportunities” (Given, 2016, p. 136) or 

areas where data might have been gathered in a way that would have allowed for 

further analysis. For example, data gathered from one participant was difficult to 

include (see section 5.6.4). However, these lost opportunities have prompted 

questions that could be answered in subsequent research projects. Given (2016, p. 

174) notes that particularly in projects involving triangulation there can be a large 

volume of data that might be explored from a variety of angles and that considering all 

of them in one study, even a multiyear doctoral dissertation project, is not always 

possible. The extended multiyear nature of this research project also has implications 

for “data distance” or “the amount of information lost in the process of recording it” 

(Bernard et al., 2017, p. 92).  

As noted in section 3.6 on the trustworthiness of this study, according to Dervin (1997) 

transferability of findings is only possible in context. While the findings of this study 
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could be most directly transferred in the context of index creation and research, more 

general concepts might be helpful in translating this knowledge into practice. In 

particular, two of Ranganathan’s (1963) Five Laws of Library Science are relevant: 

Books are for use. 

Save the time of the reader. 

One of Gorman’s (1998, p. 61) five new laws of librarianship might also be considered: 

 Honor the past and create the future. 

The following suggestions for creation of active e-book indexes have arisen from 

considering the findings of this study in relation to these more general laws: 

1. Users’ mental models should be considered in both e-book and p-book 

formats. 

2. E-book indexes should be created and displayed in ways that utilise the 

digital environment. 

3. Further research should continue to explore information seeking 

behaviour in the context of e-book development. 

4. Index users are diverse. Research on index use should therefore attempt 

to incorporate as many diverse people and their experiences as possible.  

The first two statements focus on practice and the last two on research, but they are 

connected in many ways. This is discussed in further detail below. 

5.6.1 Consider users’ mental models of indexes and books in both e-

book and p-book formats 

This first set of suggestions centres around the overall premise that user’s mental 

models of indexes and books in both e-book and p-book format should be considered. 

The model that emerged from this study illustrates the experience of making sense of 

an active e-book index (see section 4.3 and figure 4.1). We see that readers use what 

they already know and what they learn while working with e-books to decide whether 

and how to use the index and how to find what they want in the text. Significantly, the 

model emphasises that readers do not make sense of active e-book indexes in isolation 
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but rather in the overall context and experience of finding information in a book. Their 

mental models of e-books, p-books, indexes and other finding aids are important 

influences. It is likely that e-books and p-books will be used concurrently for some time 

yet and therefore, users’ mental models of a book and the finding aids available to 

them in both formats should be considered. For that reason, the following is 

recommended: 

Retain the use of page numbers as locators in active e-book indexes when 

possible. If using locators other than page numbers, consider a system that will 

be self-explanatory to the user. 

“Self-explanatory” means a system that will not require a user to immediately form a 

new mental model in order to understand or use the system. It is likely that users’ 

mental models will change as they become more familiar with e-books and as e-book 

formats and reading systems develop further, but during this process, providing 

familiar cues will be important. The Virtual Locators Taskforce encourages all EPUB-

formatted e-books to include a page-list, which is a navigational element linking to 

positions that correspond to the locations of page boundaries in a print source (EPUB 3 

Working Group, 2020). While the taskforce has not yet determined which type of 

locator to recommend, the inclusion of a page-list indicates that the user’s mental 

model of a page is an important consideration. Inclusion of a page-list might enable 

readers who are using a paginated book in a print format to transfer that mental 

model to an e-book and use it to help locate themselves in the information space of 

the e-book. However, this behaviour has not been fully investigated yet, and it should 

be explored in order to understand how or whether readers will use this feature.  

While page numbers are recommended as locators for the time being, the page 

concept is not recommended for locator specificity. Rather, the following is suggested: 

Hyperlink index locators at the paragraph level and highlight the target text for 

the reader. 

This recommendation is based on the finding that readers do not retain a mental 

model of the page once they follow a hyperlink from an index locator into the text, 

therefore, it is not necessary to retain this target level. In fact, moving from a page 

https://docs.google.com/document/d/1y5JKcwlq1rvGYJ1HoLg0GF-NRiBsBNNZopGuQ0mgHUw/edit
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level to a paragraph level target would help readers orient themselves and focus their 

reading better, as noted in section 5.4.1. As reported in sections 4.4.3.1 and 4.4.3.2 on 

locator specificity and reading behaviour, targeting at the more specific line or word 

level did not provide a clear indication to participants of how to orient themselves in 

the text and should be avoided. As noted in section 5.3.2, the line-level specificity of 

the full-text search function was also problematic for participants and at times caused 

them to miss relevant sections of the text or index. Highlighting the target text from an 

index locator will assist readers with focusing their reading. This could include 

highlighting more than one paragraph if necessary to cover the range of relevant text.  

This recommendation could provide indexers and publishers with a clear and 

consistent method for creating active e-book indexes. Further recommendations for 

this method include embedding index entries at the beginning of a paragraph in the 

text unless a heading is the relevant target, in which case the index entry should be 

embedded at the front of the heading. A method of this type would not only assist e-

book index creators, but would also provide a better experience for e-book index users 

(see Coe and Wright (2019, 2020a, 2020b, 2021) on the many variations in how e-book 

reader applications currently handle active indexes). Providing users with a consistent 

experience may enable them to more easily understand and learn how to find 

information in e-books. Of course, as noted in section 5.4.1 above, there could be 

negative impacts of highlighting the target text and this recommendation will need to 

be tested, but based on the findings of the current study, it will not only support user 

behaviour but be popular with readers. 

There are other questions about how readers look for information in e-books and p-

books concurrently that might also be a focus for further research. For example, 

researchers have reported that readers will use the search functions in e-book reader 

applications to identify relevant sections of the book, then either print these sections 

or obtain a print copy of the same book to read them (Walsh, 2016; Wiersma & 

Tovstiadi, 2017). Cassidy et al. (2012, p. 328) report that the “ability to search the 

whole text and printing [my emphasis]” were rated as the most important functions of 

e-book reader applications by university students and staff. This raises the question of 

how readers might then later find information in the sections of the book that they 

have printed out. Do they return to the full-text search function in the e-book to 
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search within it? If they obtain the p-book, then they presumably use the index. 

Whether or how this potential movement back and forth between an electronic and 

print version of the same book will affect information seeking has not been explored. 

The Virtual Locators Taskforce is considering multiple use cases that involve use of the 

same book in various formats, and consequently recommends inclusion of a page-list 

in an e-book that matches the print version of the same book if one exists. Further 

research on how or when readers may move between a book in different formats or 

use this page-list would be useful to better understand this behaviour. 

Another significant finding from this study that relates to users’ mental models is the 

inclusion of an Index button similar to the Table of Contents button and the Text 

Search button in the toolbar of an e-book reader application. The following is 

recommended, not only in practice but in further research: 

Include an Index button on the toolbar in an e-book reader application. 

As previously noted, the lack of an Index button in the e-book reader application used 

in this study had an impact on participants’ behaviour. Therefore, further research 

should focus on whether the inclusion of such a button might change not only 

behaviour but users’ mental models of the finding aids in an e-book. It was also a 

feature that a majority of participants suggested would be an improvement to the e-

book reader application used in this study.  

5.6.2 Display and create indexes in e-books in ways that utilise the 

digital environment  

This next set of suggestions relates to better display and navigation of active e-book 

indexes. 

Participants in this study wanted active e-book indexes to be displayed in ways that 

made better use of the digital environment. For example, they wanted to be able to 

browse the index in different ways than they would in a p-book. How an index will be 

displayed on a variety of screens and devices will be an important part of these 

improvements. As reported by Coe and Wright (2019, 2020a, 2020b, 2021), indexes 

are not displayed consistently in the many types of devices and e-reader applications 

currently available, and some of them do not offer features that enable users to easily 
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access or use active indexes. The following is therefore recommended for active e-

book index creators and publishers: 

Implement features that will make it easier for a user to browse and read an 

active e-book index. 

This might include inserting clear indents between main headings and subheadings, 

displaying main headings in bold font to distinguish them clearly, and providing 

options for displaying or hiding subheadings using dropdown or hide/expand 

functions. These features were suggested as improvements by participants in this 

study and, based on the finding that they struggled at times to understand the 

structure of the index or browse within longer sections of it, they should be 

considered. There may be other features that would help readers to browse and read 

an index, and these should be explored further, not only in practice but in further 

research. 

The findings of this study also demonstrate that moving around an index is important 

to users, therefore the following is recommended: 

Implement features that will make it easier for users to navigate an active e-

book index. 

These features might include a hyperlinked alphabetical navigation bar, hyperlinked 

cross-references that lead directly to the target entry – or in some cases, double 

posting of index entries rather than creating numerous cross-references so that 

readers do not have to move between sections of the index at all. Additionally, the 

addition of metadata for a stand-alone table of contents that enables a reader to 

navigate around the e-book, including to the index, is recommended. This will be 

especially important if an Index button is not provided, though as noted above, that is 

the preferred option. 

5.6.3 Continue to conduct research that explores user behaviour and 

connect it with e-book development  

Suggestions about further research also emphasise user behaviour and how it 

connects to development of e-books. 
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There are aspects of the design used for the current study that could be valuable in 

future research. These include a constructivist approach to information seeking and 

the use of tasks and eye tracking recordings as prompts to engage participants in using 

indexes. However, these methods are not without their limitations, and these are 

considered here in terms of recommendations for further study. Please note that this 

section is not specifically focused on the limitations of this study, which can be found 

in section 3.7 of Chapter Three (Research Design). The purpose of this section is to 

consider how the methodology, methods, and model that were used might inform 

future research in this area. 

Based on the findings of this study, a focus on information seeking as well as 

information retrieval is beneficial in the context of e-book use. As noted earlier, 

information seeking is a “broader and more human-centered concept than retrieval” 

(Marchionini, 2019, p. 76). Immersive information systems or those “in which users are 

placed in content-rich environments with tools and technologies designed to help 

them search, filter and navigate through the information landscape”, such as an e-

book, require information retrieval to be considered not as a transaction but as an 

experience (Kopak et al., 2011, p. 117) While information retrieval research may have 

expanded from a focus on the mechanics of retrieval to investigations of “retrieval in 

context”  (Kopak et al., 2011, p. 117) and may increasingly be referred to as “studies of 

IB [information behaviour]” (Case & Given, 2016, p. 100), the emphasis on the user is 

more evident from the perspective of information seeking. This is particularly 

important when considering information as a process of construction in the context of 

learning. Marchionini (2019, p. 75) notes that unlike information retrieval, information 

seeking “does not assume that the needed information exists and focuses on mental 

and physical activities that may take place over time”.  

Focusing on the user rather than the system and considering construction of 

information as a process has led to a deeper understanding of not only how readers 

make sense of active indexes but how they understand and use all of the finding aids in 

an e-book. Dervin’s Sense-Making Metaphor has also been a useful tool for designing 

this study and could provide a basis for continued investigation of finding aids in e-

books. There is a strong argument for this type of research to continue, particularly as 

e-books develop. Therefore, the following is recommended for further research: 
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Incorporate a constructivist approach to information seeking in books. 

“Information seeking in books” is included here because any future exploration of 

active e-book index use should not be done in isolation but in the context of the 

holistic environment of a book. This includes what readers know about using p-books 

as well as e-books and their mental models of both formats and the finding aids 

available in them. This recommendation also encompasses the finding that reading 

behaviour is an important part of how readers construct information from a book 

generally. It acknowledges the need to focus research on book index use on the user 

rather than on the system. 

While the methods used in this study gathered rich data for analysis, there may be 

easier or more accessible methods, which will be considered below. An overall 

recommendation for data collection methods is the following: 

Find data collection methods that will engage participants and enable them to 

share their experience of looking for information in a book. 

The emphasis should be on engagement and sharing because of the inherent 

difficulties of studying book index use. As noted previously when explaining the 

position of the researcher (section 3.2.3), it is not easy to study behaviour that is 

normally done silently and without reflection, such as using a book index. Therefore, it 

is important to use an approach that will engage participants and enable them to 

communicate their experience with the researcher. In this study, meaning was 

constructed along with participants in keeping with an interpretivist approach based 

on Dervin’s Sense-Making Methodology. While others may choose a different 

methodology, they should maintain this focus on exploring the “mind’s eye” of the 

user (to reiterate the phrase used by Savolainen (1993), Dervin (1992), and Brenda, 

one of the participants in the pilot study (see section 5.2.2 )). 

While eye tracking was a useful tool for investigating how readers made sense of 

active e-book indexes, it offered only limited data on its own. It was the use of the eye 

tracking recordings to engage participants in talking about their actions, thoughts, and 

feelings while they were working with the indexes that provided richer data. As noted 

earlier in Chapter Three (Research Design), the justification for use of eye tracking 
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rests on the premise that people look at what they are thinking about (Webb & 

Renshaw, 2008, p. 39); however, this assumption may not always be the case, 

particularly with reading behaviour. While there are eye movement patterns that may 

be characteristic for reading (Kollmorgen & Holmqvist, 2007; Rayner, 1998), these 

patterns may not reflect reading comprehension and cannot explain why readers are 

looking where they are. Kliegl et al. (2006, p. 31) propose an “eye-mind span for silent 

reading” because the mind can be ahead of the eyes or lagging behind cognitively. 

They also note that “occasionally the mind lets the eyes move on their own, while it 

wanders off, thinking about other things” (Kliegl et al., 2006, pp. 31-32). For these 

reasons, it is important not to make assumptions about what people are thinking or 

even if they are reading attentively while observing eye tracking recordings in 

isolation. It is necessary to ask them directly, either while they are interacting with a 

text or afterward, in order to understand their behaviour. Therefore, while eye 

tracking is a useful tool, it should be used in conjunction with other methods. 

But what if a digital usability lab is not available? Supposing that the aim is to engage 

participants with using indexes and talk about their experiences doing so, there are 

other options for data collection. As noted earlier in section 3.3.2, recruiting 

participants into the lab during the period of COVID-19 restrictions was difficult. The 

increase in online education and remote working arrangements during the pandemic 

may well continue into the future. For that reason, remote methods might be a good 

option. Eye tracking recordings proved to be a good prompt for engaging participants 

in talking about index use in this study. However, the legacy software and eye tracking 

equipment used (Tobii Studio) were limited to use in the lab. There are new products 

enabling eye tracking studies to be conducted remotely on users’ mobile devices that 

have been developed, such as Sticky by Tobii Pro, which is a self-service online 

platform that combines online survey questions with webcam eye tracking.This 

software is expensive and can be difficult to operate so other options could be 

considered. For example, participants might be asked to download an e-book reader 

application and e-book to their own device or to use an online e-book reader 

application through a library system, they could then open this application and either 

record their interaction with the book independently using a commonly available tool 

(such as the Xbox Game Bar in the Windows operating system) or share their screen 

https://www.tobiipro.com/product-listing/sticky-by-tobii-pro/
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with the researcher using a videoconferencing application such as Zoom that enables 

recording. Testing these methods and comparing them with use of eye tracking 

recordings could be a useful next step in determining how best to continue research in 

this area. 

A more naturalistic experience for the user than the approach used in this study could 

be helpful in future research. This could include data collection outside the 

environment of the usability lab and the use of a range of existing active indexes rather 

than just two e-books created by the researcher. Exploring the user experience with 

various devices and e-book applications that users may encounter will also be 

necessary. As reported by Coe and Wright (2019, 2020a, 2020b, 2021), the experience 

of using an active e-book index currently varies a great deal depending on screen size 

or application. While that was noted in this study, participants were restricted to the 

use of one device and one e-book application. Conducting research that encompasses 

these aspects may require further innovation of data collection methods, however. For 

example, it may be possible to use videoconferencing software such as Zoom that will 

allow researchers and participants to share screens and discuss the user experience 

outside of a lab and using a variety of devices and applications. While this environment 

could be more natural for the user, it could raise ethical issues and may present 

challenges for the researcher in collecting and analysing data from a less-controlled 

environment. For example, privacy and confidentiality issues would need to be 

considered carefully when collecting data via online videoconferencing methods. Like 

the methods used in this study, it would need to be pilot tested and refined. 

A combination of approaches that includes e-books provided by the researcher and e-

book indexes provided by participants might be a useful way to engage participants 

with varying levels of experience and interest. In a previous study of index use (Coe, 

2015), pilot testing revealed that richer and more useful data could be gathered by 

asking participants to talk about indexes that they did not like (“bad indexes”) than 

asking them to demonstrate their ability to use an index provided by the researcher. 

Additionally, asking participants to bring examples of indexes that they were using and 

provide an opinion on whether they were “good” or “bad” also generated useful 

discussion. Using such an approach might also be more naturalistic than presenting 

participants with tasks to complete in a usability lab, and it would enable data 



 

226 | P a g e  
 

collection to occur in a variety of situations and environments. On the other hand, as 

noted earlier (Coe, 2015) using such an approach excludes participants who do not 

already use or have opinions about indexes. Consequently, possible tools and 

combinations for data collection should be considered when conducting in future 

research in this area, which will be needed as e-book indexes develop further. 

It was also evident from this study that there are possibilities for conducting 

collaborative research that strongly connects with practice. Fourie (2008, p. 122) offers 

several recommendations to bridge the gap between indexing theory and practice that 

focus on communication of findings by academic researchers and engagement of 

professional indexers with research publications and presentations. While these 

recommendations are useful, they could be taken a step further and include 

collaborative research that involves not only indexers but other information 

professionals working with index users. Participants in this study commented about 

what they learned while using the indexes in the study, and the model that emerged 

also highlighted learning effects. For that reason, one avenue might be action research 

that involves librarians. As noted earlier, there is a need to improve user education 

about e-books by university librarians (see section 5.4.3 on CSU Library’s Using eBooks 

workshop). If libraries continue to implement e-preferred policies, such education will 

be even more important. Engaging librarians who are providing user education such as 

this in research could provide an avenue for conducting research exploring user 

behaviour and also methods for teaching users how to find information in e-books. 

This might involve gathering data from students about what they know before the 

workshop, observing what they do and learn during the class, and then following up 

with them afterward. Findings from a study like this could inform the practice of 

indexers, librarians and educators. This is not to suggest that such research would 

ignore underlying information behaviour, however. It might influence the 

development of information seeking theory, particularly concepts such as Kuhlthau’s 

(2008) “zones of intervention” when users face uncertainty or further elaboration of 

Dervin’s gap-bridging model in the context of learning (see discussion of this in section 

5.5.2 above). Thus, the following approach is recommended: 

Collaborate with practitioners working with e-book index users. 
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As noted earlier, Bergart and McLaughlin (2020) found that evidence-based decision-

making is “not a given in most libraries”. They explain further that “qualitative research 

is misunderstood and mistrusted compared to quantitative research”. This may be 

partly because quantitative research has been the predominant approach in LIS 

research (Afzal, 2006; Togia & Malliari, 2017; Ullah & Ameen, 2018). Bergart and 

McLaughlin (2020) suggest that developing relationships and trust with library 

professionals is key to transferring evidence into practice. Developing relationships 

with practitioners that involve conducting research together rather than simply 

communicating findings to them would be a path to transferring research into practice. 

Making this connection will ensure that e-books continue to evolve to match how 

people want to use them.  

5.6.4 Acknowledge the diversity of index users and investigate their 

various experiences   

While a strength of this research design was using a task-based approach to engage 

participants in using the active indexes, this was also a limitation involving one 

participant that presented challenges for data analysis. As noted previously, the 

position of the researcher as a practitioner and her lack of experience in conducting 

research presented challenges during this study (see section 3.2.3). While many of 

these barriers were surmounted, this one problem in particular was not solved. 

However, it ultimately became a good learning experience and an opportunity to 

consider not only how to better conduct research in the future but where future 

research on e-book index use might focus. 

Margot (P08) disclosed during the orientation session in the lab that she had 

Asperger’s syndrome (also known as autism spectrum disorder 1). She was articulate, 

friendly and eager to participate in the study. After she disclosed, I asked if she needed 

any adjustments during the session in the lab, and she said that she did not. During the 

orientation session (during which I showed her the e-books, tested the eye tracking 

equipment, and explained the tasks), I did not see the need to make any changes. My 

emphasis here is on my perception. She may have signalled the need for something 

different, but I did not notice it. My notes on the session state: 
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During the preview, she seemed to pick up how to use the e-book app readily. 
She commented that her eyes move fast and that she is a speed reader and 
speed comprehender. She linked this to being on the autism spectrum. She did 
not seem to have any problems with the eye tracker during the preview. She 
said before starting the tasks that she could be “obsessive” (also linked to 
autism?). 

When Margot started with the tasks, I left the room as usual. When she did not call me 

back into the room after the suggested 10 minutes, I decided not to interrupt her, as 

she had not indicated that she needed to leave by a particular time. When I eventually 

re-entered the room after 25 minutes and started replaying the eye tracking recording 

to discuss it with her, it quickly became apparent that she had approached the session 

very differently to the way I had intended she would. Rather than go through each task 

sequentially, she had started with the first task, opened the e-book, and read it 

without moving on to the other tasks. When I say “read” the book, it might be more 

descriptive to say that she “devoured” it. Unlike the neurotypical participants in my 

study, who often seemed to skim or scan randomly or without comprehension, she 

had used various forms of reading (including skimming and scanning) to effectively 

read and comprehend the entire e-book in the lab. She had not moved from the e-

book back to the other tasks. However, when I asked if she wanted to look at the task 

screens afterward, she agreed. While she had not seen the questions before, she was 

able to answer all of them – and at a level that not only satisfied her but matched my 

understanding of the content. We engaged in a very interesting and instructive (for 

me) conversation about how she reads and constructs information from an e-book.  

Margot’s first step was to gather an overview of the book. She did this by looking at 

the index first, then the table of contents. She explained that she was “just having a 

look because it helps my brain understand what to do with the book”. She also said 

that “even though I look at the index, and I always do, it actually gives me a sense of 

the book.” Interestingly, she also read the note at the top of the index carefully 

(something that none of the other participants appeared to do on the eye tracking 

recordings or remarked on). After this initial step of getting an overview by reading the 

index and table of contents, she moved into reading and scrolling through the text. She 

said that she was then reading it “properly”. When I asked what she meant by that, 

she explained,  
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I read it all. What I’m doing is just skipping words. I’ll keep picking out things. As 
I scroll through, I’m picking out words. And then all of a sudden it will be like 
(she snapped her fingers), that’s what I need to know, stop (her emphasis). So 
all of a sudden you’ll see that it’s a bit more focused … and fully, properly, 
every-word read. Whereas before it’s not every word. It’s jump, jump, jump. 

She proceeded in this fashion throughout the entire e-book, further explaining, 

And that’s how I read a book. I’m getting all the information. And I’m getting all 
the information (her emphasis) … This is just information-gathering. I don’t look 
at answers, at questions at all until I’ve finished a book. Then I can say okay, 
yes, I know what the answer is … I see the whole big picture rather than the 
small, individual places. And then from there, I go through my own thing, and I 
know where I’m going. 

After ten minutes of discussing the eye tracking recording and her usual methods of 

reading and gathering information, I asked Margot if she wanted to look at the other e-

book, but she declined. I was then in a quandary about what to do with the data that I 

had constructed with her. Using the task as a unit of analysis, in the way that I was 

doing with all of the other data that I had gathered, would be difficult as I could not 

segment the eye tracking recording or audio recording from my session with Margot in 

the same way. On the other hand, what she had given me was valuable. I did not want 

to treat her as an outlier. To me, this seemed unethical. But my methods of data 

analysis had not been something that I thought through in great detail while 

completing my application for ethics committee approval. I simply stated that I was 

using qualitative methods. Kara (2018, p. 111) notes that although data analysis is a 

crucial part of research and there may be ethical considerations with it, many ethics 

committee applications ask only what researchers will do with the data, not how they 

will analyse it. I certainly found this to be the case.  

While the ethics approval process helped me to think about many aspects of my 

research, it did not touch on how I would engage with participants with invisible 

disabilities, such as Margot or one of the participants in my pilot study, Jackie, who 

disclosed that she had dyslexia and asked for adjustments to the screen display. This 

earlier experience with Jackie primed me to ask later participants if they needed any 

adjustments, but also focused my attention on visual aspects rather than on the 

overall design using tasks. Given that I was able to recruit any student or staff member 

from a large regional university, it should not have surprised me that someone like 
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Margot would come into the lab. But unfortunately, it did, and I was not prepared for 

her.  

While I eventually decided that I could not analyse the data that I constructed with her 

using the task as the unit, I did not want to waste Margot’s time or disrespect what she 

had given me. As Kara (2018, p. 111) explains, “if you gather data directly from people 

who are giving their time purely to participate in your research, it is important to 

analyse all that data, or you have wasted their time (and your own).” Hence this 

section of my thesis. Margot also inspired me to conduct a project with a colleague, 

Rebecca Muir, who helped me to reflect on my experience with Margot and consider 

more carefully how I could welcome participants with invisible disabilities in any future 

studies. This project is entitled “‘Out of sight, but not out of mind’: a collaborative 

reflective case study on including participants with invisible disabilities in LIS research”. 

It is funded by the 2020 Twila Ann Janssen Herr Research Award from the Australian 

Library and Information Association (ALIA), and a report is forthcoming. We reached 

the conclusion that whether or not researchers are actively welcoming participants 

with invisible disabilities, they should expect them. This experience led me to believe 

that my research has potential to expand in this area. Margot’s approach to the index 

and to finding information in the e-book is undoubtedly worthy of further analysis, and 

I hope to report on it in more detail at a later time. 

5.7 Summary of discussion  

In this chapter, I have discussed my findings, considered the theoretical implications of 

my modification of Dervin’s Sense-Making Metaphor, and mentioned implications and 

recommendations for practice and further research. Those recommendations are the 

following: 

1. Consider users’ mental models of indexes and books in both e-book and p-book 

formats. 

2. Display and create indexes in e-books in ways that utilise the digital 

environment. 

3. Continue to conduct research that explores user behaviour and connect it with 

e-book development. 
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4. Acknowledge the diversity of index users and investigate their various 

experiences. 

While I have provided some answers to my research questions, I have noted many 

areas for further exploration. For that reason, while my findings and suggestions 

provide a significant start at building a bridge across the gap in knowledge that I 

identified, it is not a complete one. In the next chapter, which concludes this thesis, I 

will note what has been achieved in this study and its contributions. I will also consider 

how its limitations could be addressed in future research. 
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6 Chapter Six: Conclusion 

6.1 Overview 

This last chapter begins with a summary of this thesis. Whether the aims and 

objectives have been achieved are then considered and the contributions of this study 

explained. Finally, a personal reflection on the experience of conducting this research 

is included. 

6.2 Summary of thesis 

E-books are the latest iteration of book technology. E-books can be in a scroll-like 

reflowable format that is no longer reliant on the concept of the page. The loss of the 

page in some e-book formats presents particular challenges for creating and using 

indexes, which have traditionally included page numbers as locators.E-books can 

include active indexes with locators that are hyperlinked to a paragraph, line or word. 

A review of the literature revealed that there has previously been no investigation of 

how active indexes such as these are used. There is also little evidence on how indexes 

are used generally, and the research that has been conducted is system-oriented and 

reveals little about the information seeking behaviour of index users. Therefore, the 

aim of this study was to explore how readers make sense of active e-book indexes. This 

involved observing their responses to active locators and delving into the various 

factors that influence their information seeking behaviour in e-books. The objective 

was to describe the phenomenon of using an active e-book index and to provide 

suggestions for creating e-book indexes that will align with user behaviour.  

Savolainen (1993, p. 14) asks, “from which mind’s eye should the problems of 

information seeking and use be primarily approached?” In order to approach active e-

book index use from the perspective of the user, a qualitative study using an 

interpretivist, constructivist framework based on Brenda Dervin’s Sense-Making 

Methodology was used. Sense-making is defined as “behavior, both internal (i.e. 

cognitive) and external (i.e. procedural) which allows the individual to construct and 

design his/her movement through time-space” (Dervin, 1983, p. 3). The central 

assumption in Dervin’s approach is the concept of a gap that is faced when trying to 

find information. How people bridge this gap, using what they know, learn, feel, and 
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do along the way, is the essence of the Sense-Making approach, which can be used to 

study “what users want from systems, what they get, and what they think about them” 

(Dervin, 1992, p. 61). Using this approach in the design of this study thus enabled 

exploration of active e-book index use from the reader’s perspective.  

Data collection occurred in a Digital Library Usability Lab using e-books with active 

indexes that were created for the study. Participants were presented with various 

tasks designed to engage them in using the indexes.In order to capture a more 

naturalistic experience, they were not discouraged from using the other finding aids 

available in the e-books. After performing the tasks in front of the eye tracking 

equipment, recordings of their eye movements and screen actions captured by the 

Tobii Studio software were played back to them as prompts to engage them in 

discussing their experiences with the researcher. Audio recordings of these interviews 

and of the eye tracking recordings were analysed using Dervin’s gap-bridging model as 

a framework. This led to a modification of Dervin’s model that depicted the experience 

of using an active e-book index.  

In terms of the gap-bridging model, the ultimate goal was to cross the large gap of 

finding information in the e-book. However, using an active e-book index involved 

crossing several smaller gaps embedded within this large gap. Readers made sense of 

active e-book indexes within the overall system of the e-book, which included not only 

an index but two other finding aids, a table of contents and a full-text search function. 

When to use the index was thus the first gap that they faced. When they chose the 

index, the next gap was working out how to use it. Their previous experience with 

using an index was one factor influencing their ability to cross this gap, but the display 

of the e-book index also had an impact. If they chose to click on a hyperlinked locator 

in the index, the third gap to be crossed involved finding information in the text using 

various types of reading behaviour.  

The process of facing these smaller gaps was iterative, in that it often involved moving 

back and forth between the text and the index or between the index and other finding 

aids. It was not a linear approach in most cases but rather a series of steps that 

involved movement in various directions. In some cases, the gaps were crossed; 

however, in other cases, readers did not cross them or even at times did not perceive 
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them. As they worked their way through the tasks presented to them in the usability 

lab, what they learned about using the e-books and the finding aids influenced their 

decisions. Thus, it was not only what they knew before they started looking for 

information in the e-books but what they discovered as they moved through this 

process that influenced their behaviour. 

This study found that readers’ mental models have a significant impact on their 

information seeking behaviour in e-books. For example, whether or not they expected 

to find an index in an e-book or what they expected the full-text search function to do 

affected their decisions and actions. The digital environment was also a major 

influence that particularly impacted readers’ expectations of how the index could be 

used in an e-book. Participants in this study used hyperlinks readily. Although following 

these links left them feeling lost in hyperspace at times, they wanted to see more 

hyperlinks in the e-books. They also wanted the index to be displayed in other ways 

that would take better advantage of the e-book environment, particularly in terms of 

browsing or searching through the index itself.  

Reading behaviour was also a particularly noteworthy finding. Whether readers used 

the index, table of contents or full-text search function to enter the text of the e-book, 

they had to engage in various types of reading in order to find information. In the 

context of this study, information was defined as “that sense created at a specific 

moment in time-space by one or more humans” (Dervin, 1992, p. 63). Approaching 

information from this definition and a constructivist perspective influenced how this 

aspect of behaviour was described. However, a full investigation of the role of reading 

behaviour in information seeking was not conducted and is recommended as a focus 

for further research. 

How people look for information comes under the umbrella of information seeking. In 

addition to mental models, there are several aspects of information behaviour that are 

connected to the experience of looking for information in an e-book. These include 

Jansen and Rieh’s (2010) principle of interaction, Kuhlthau’s (1993) uncertainty 

principle, and relevance judgements that relate to the prediction corollary (Kuhlthau, 

1993) or mental models (Borgman, 1999; Vakkari & Hakala, 2000). These principles and 

models were discussed in relation to the findings of this study.  
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The theoretical implications of the modification of Dervin’s Sense-Making Metaphor 

that was used to explain the findings of this study were also considered. The context-

specific nature of the model means that it could be used for further exploration of 

information seeking experiences in e-books using not only indexes but other finding 

aids. Further exploration and modification of this model using qualitative approaches 

that focus on the behaviour and experiences of index users in the overall context of 

finding information in an e-book is recommended in order to further develop the 

model and fill existing gaps in knowledge. Future research should also be extended to 

include the experiences of a diverse range of e-book index users, such as people with 

disabilities. 

Practical suggestions for using the findings of this study were also presented. These 

included retaining the use of page numbers as locators in active e-book indexes in 

order to support readers’ existing mental models of books. Hyperlinking locators to the 

paragraph level and providing highlighted sections of target text for the reader were 

recommended to support reading behaviour that will enable the user to construct 

information from the text. Inclusion of an Index button in the toolbar of e-book reader 

applications and displaying e-book indexes in ways that better use the digital 

environment were also recommended. These suggestions reflect the changing and 

sometimes conflicting nature of readers’ mental models, which will continue to 

develop as they shift between p-books and e-books. These two formats of the book 

will likely co-exist for some time yet, and therefore it will be necessary to continually 

test and update these recommendations. 

This study describes how readers make sense of active e-book indexes, but it is only an 

initial step. Active indexes play an integral role in e-books that can be used in all of the 

ways that readers want to use books. As the book continues to evolve, the index will 

need to transform along with it in order to support the information seeking behaviour 

of e-book users.  

6.3 Achievement of aims and objectives 

The main aim of this study was to investigate how users make sense of active e-book 

indexes. Additional aims were to determine how active e-book index users make sense of 

locators and locator specificity (the level at which the locator is linked to the text), to 
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explore the effect of other information seeking experiences on readers’ use of active e-

book indexes, and to identify user behaviour that could inform future design of active e-

book indexes. 

Based on these aims, the objectives of this study were to describe the process by which 

users make sense of locators and locator specificity, consider the influence of other 

information seeking experiences on use of active e-book indexes, and identify behaviour 

that could inform design of e-book indexes in the future.  

These aims and objectives have been met. The research design enabled data to be 

gathered and analysed in order to describe and explore use of active e-book indexes from 

the reader’s perspective. Dervin’s Sense-Making approach provided a framework for 

creating a model that described the process of index use. Findings were used to suggest 

how index locators might be linked to the target text in ways that will make sense to and 

support e-book users at this point in time. The influence of other experiences was 

explored and explained. The model created and other findings were discussed in relation 

to information behaviour research generally, and suggestions for the focus and design of 

further research were included. 

6.4 Contribution of this study  

As far as I am aware, this study is the first to focus specifically on use of active e-book 

indexes. Therefore, it fills a gap in knowledge about use of these types of indexes in e-

books.It also contributes to the literature on use of indexes generally. As noted earlier 

in section 2.2.2, there is a lack of evidence related to index use (Coe, 2014) and the 

research that has been conducted has mainly been system-oriented. Therefore, a 

qualitative, interpretivist design was used in order to focus on the reader’s perspective 

and explore their behaviour in greater depth.  

Dervin’s gap-bridging model was used as the basis for analysing the rich data collected. 

This analysis produced a model that can be used to understand the behaviour of e-

book index users at this point in time. However, this behaviour may change as e-books 

develop and readers become more familiar with them, and the model was created 

with these possible changes in mind. It can be used to guide future research, not only 

on index use but on use of other finding aids in e-books.  
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The focus on the process of information seeking and particularly the process of 

constructing information is perhaps the element that most clearly sets this study apart 

from other investigations of index use. For example, while researchers such as 

Abdullah and Gibb (2009), Barnum et al. (2004), Berg et al. (2010), and Liddy and 

Jörgensen (1993) have investigated whether readers could use an e-book index, they 

did not fully explore how they used it. While they compared index use directly with 

full-text search functions, they did not consider use of the table of contents in any 

detail. To my knowledge, this study is the first to describe how readers use an index in 

conjunction with tables of contents and full-text search functions. Of particular note is 

the importance of considering the use of multiple finding aids in the overall context of 

e-book use rather than in isolation. Findings from this study can thus guide how future 

research on finding aids in books should be conducted.  

Also noteworthy was the finding that reading behaviour has a significant role in 

information seeking behaviour, which should be explored further. The user-centred 

approach and interpretivist stance used in this study highlighted the process of 

information construction during reading. The use of Dervin’s definition of information 

as sense-making also reinforced this interpretation of the data. Previous studies of 

index use also did not factor in reading behaviour, relevance judgements or other 

aspects of how readers construct information. As noted earlier in section 5.3.4, reading 

behaviour is also missing from many models of information seeking behaviour. 

Focusing on how information is processed and constructed using methodologies such 

as Sense-Making will contribute to this effort. 

The practical suggestions that are included in this thesis (see section 5.6) are also 

important contributions for creating active e-book indexes that will align with user 

behaviour. While indexers and others have been considering innovative ways of 

creating e-book indexes, to date they have had no evidence to work from. This study is 

already contributing to the Virtual Locators Taskforce, which is part of the W3C EPUB 3 

Working Group discussing the use of virtual locators in EPUB-formatted e-books (see 

section 5.6.1 for further details). Findings have also been shared with practitioners 

through publications and conference presentations, and these efforts will continue 

after publication of this thesis. 
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The learning effects noted in this study have led to the conclusion that users would 

benefit from instruction on how to use indexes in e-books. This will be particularly 

important in the academic environment if university libraries continue to implement e-

preferred policies that force their patrons to use e-books. Sharing the results of this 

study with librarians and building collaborative relationships with them to put findings 

into practice will support user needs. 

Dervin (1997) addressed the issue of transferability versus generalisation of findings 

directly in writing about the meaning of context. She stated that “research can only be 

particularized and generalization in the traditional scientific sense is impossible” 

(Dervin, 1997, p. 113). Publication of results of this research were and will continue to 

be as comprehensive as possible and include a discussion of findings in relation to 

previous indexing research. However, it will ultimately be up to practitioners to form 

their own judgement as to the value of the research and how to apply this research to 

their own practice.  

Overall, this study fills a specific gap in knowledge about use of active e-book indexes 

and contributes to the literature on index use generally. It presents a model of active 

e-book index use that can be used by others to understand the information seeking 

behaviour of readers. The suggestions for practice included in this thesis are useful for 

the professional indexing community. This study is only one step, however. The 

recommendations for future research presented in this thesis point the way for further 

exploration of index use. These are not insignificant because as e-books continue to 

evolve, the index will need to transform along with it in order to support the 

information seeking behaviour of e-book users.  

6.5 Personal reflections  

My aim as an indexer is to help readers find information in a book, but until I started 

conducting research, I had never met or talked with the users of my indexes. Like most 

professional indexers, I dutifully worked with the page proofs sent to me by an author 

or editor, following the guidelines I had been taught, and sent it off to be published 

along with the rest of the book. Any feedback I received was either a few simple lines 

of praise or, fortunately more rarely, criticism of my index. And that was it. I moved on 

to the next job. Consequently, I created book indexes for 20 years without ever really 
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knowing how people were using the indexes that I made. That bothered me. I wanted 

to know what users thought of indexes – did they like them? find them helpful? want 

them to be different in any way?  

I started looking through the indexing literature in hopes of finding answers to those 

questions but was not satisfied with what I found. While there were lots of guidelines 

for how to make indexes, and research showing that readers could (mostly) use the 

indexes that we created, nothing really gave me a good look at what index users 

wanted, and it quickly became clear to me that the guidelines for indexing that I had 

been using did not have a strong evidence base to support them. I decided that I 

needed to become a researcher to start filling those gaps. That journey started with a 

small study during my Master of Information Studies degree and has continued on to 

the major research project underpinning this thesis. Throughout that time, I have 

learned a great deal about how to conduct research. While the questions I asked in this 

thesis have been answered, I still have many more. I look forward to trying to answer 

them in the future.  

My greatest joy during this study has been finally getting to meet index users, watch 

them use my indexes, and talk with them about what they want. It is not an easy task 

to find people willing to use an index and talk about it in depth. Some of the people 

who participated in my study were already index aficionados, and I loved hearing their 

enthusiasm for indexes. Other participants, however, had very little experience using 

an index and watching them start to understand what an index could do for them and 

become excited about using one was a wonderful experience. I confess to replaying 

the audio recordings of these sessions several times just to hear what is possible when 

an index does what I intend it to do and a user is happy with it. But there were also 

several humbling moments when participants found my index wanting, could not work 

out what to do with it, or just generally did not like using it. It was much harder to 

listen to that, but they were perhaps bigger learning moments for me. I hope that I 

have described all of these experiences well and done justice to the index users who so 

generously participated in this study. I feel privileged to have worked with them and to 

have had a glimpse into the “mind’s eye” of index users. 
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Indexers love books. We care deeply about what is happening to them right now with 

the advent of e-books and about what they will become in the future. My research 

path did not start with this concern in mind but it gradually became a very strong 

element in my argument for why we should care about what happens to indexes. 

Ranganathan’s (1963) first Law of Library Science is that “books are for use”. If this is 

true, then it is readers who are the best judges of what makes a book useful. 

Continuing to ask them what they want, listen to their answers, and do our best to act 

on what we learn will not only keep the book alive but help it to thrive in whatever 

form it takes.  
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Appendix A: Descriptive codes 

Code  Description  

Sense-making model This coding reflects my modification of Dervin's sense-making model. 

Situation These codes refer to the “situation” element in the model. 

E-books These codes relate to participants' experiences using e-books. 

e-book functionality This code relates to participants' comments about the features or functionality of the e-book reader 

app or active index. Sample transcript segment for this code:   

This was faster. Cause often when you’re looking in a print book and it gives you maybe eight different 

page numbers, that’s very hard to go back and forth cause ah (sigh), what’s on the next page? and 

you’ve got to go back and find it again, whereas here it’s right there so it’s easy to go to the next one. 

accidentally clicking on 

something 

This code relates to participants' comments about when they did something by accident, which was 

usually clicking on something they hadn’t wanted to click on. Sample transcript segment for this code:   

It was an accident actually! (laughter) 

e-books versus p-books This relates to participants' experience using print books. Sample transcript segment for this code:   

Oh, yeah, in a print book, I’ll immediately look at an index and be like de duh, de duh, de duh (making 
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Code  Description  

sounds like she’s looking through an index) to try and see where it is. 

Other experiences These codes refer to other experiences that influence use of indexes or e-books. 

abilities (physical or mental) These codes refer to participants' comments about their ability to use the e-book. This could include 

their experience reading on-screen, invisible disabilities, or any other physical or mental factors not 

covered in other codes. 

autism spectrum This code refers to a participant’s disclosure of experiences relating to autism spectrum disorder. 

vision This code refers to participants' comments about their visual experiences reading an e-book or p-

book. Sample transcript segment for this code:   

Because over time I get teary-eyed and, yeah, it sort of hurts and generally reading on computer 

screens is a little bit difficult partly because I am short-sighted. 

prior knowledge of the topic This refers to participants' expressions about prior knowledge of the topic that helped them to 

answer the task question. Sample transcript segment for this code:   

Um, so I do know a little bit about chocolate, so I started looking at specific parts of it, specific 

differences, so I went to just went for the history. 
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Code  Description  

Gaps and Bridges These codes refer to the “gaps” and “bridges” elements in the model. 

First gap (should I use the index?) These codes reflect participants’ experience and comments about whether to use the index or 

another finding aid. This is the “first gap” indicated in the model. 

getting an overview of the 

book 

This code reflects participants’ comments about how they get an overview of a book. Sample 

transcript segment for this code:   

I’m looking at what’s in the book first. 

 

table of contents (ToC) 

These codes refer to experiences using the table of contents in books. (It is not used to note 

participants’ every action of using the ToC but rather when they talk about using the ToC or use it in a 

particularly significant way.) Sample transcript segment for these codes:   

And if I couldn’t find it in the table of contents, then I’d swap to the index, and I’d be like okay, 

where’s that word? 

ToC as overview  This code refers to participants’ comments about using the ToC to get an overview of the book. 

ToC to index This code refers to participants' comments about using the ToC to go to the index. 

ToC to text This code reflects participants’ comments about moving from a heading in the ToC into the text.  
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Code  Description  

list of illustrations  This code reflects use of the list of illustrations or maps. 

Full-text search (FTS) These codes relate to participants' experiences using search functions. Sample transcript segment for 

these codes:   

Like I would pretty much check the index but if it’s too long I would be like okay, text search. 

FTS goes to index This code reflects participants’ action of using the FTS to go to the index (either intentionally or 

unintentionally) and their comments about this. 

FTS goes to text This code reflects participants’ action of using the FTS to go into the text and their comments about 

this. 

having trouble with 

FTS 

This code reflects participants’ comments about not being able to the FTS, either at all or in the way 

that they want to use it, including using misspelling or odd phrases that they have entered in the 

search box. 

words highlighted by 

FTS 

This code reflects participants’ reaction to words highlighted in the text by the FTS. 

reasons for using FTS This code reflects participants’ comments about why they used the FTS. 
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Code  Description  

thinking of keywords 

to use in FTS 

This code reflects participants’ comments about the keywords they entered in the search box. 

trying to get the next 

hit from FTS 

This code reflects participants’ comments about "trying to get the next hit" with the FTS. Sample 

transcript segment for this code:   

I’m thinking of using text search and trying to get the next hit. 

Previous index use These codes refer to participants’ comments about whether they had used indexes previously or 

regularly. 

familiar with indexes This code refers to participants’ comments that they were had used indexes previously or regularly. 

Sample transcript segment for this code:      

I still tend to use the index, and it might be a bit of a hangover because I’m a bit of a books person, 

and I prefer to actually hold the thing and look. 

not familiar with indexes This code refers to participants’ comments that they had used indexes previously or regularly. Sample 

transcript segment for this code:     

I don’t look at indexes very much. 
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Code  Description  

Second gap (how do I use the 

index?) 

These codes reflect participants experiences or comments about how to use an index. This is the 

“second gap” indicated in the model. 

Index use generally This node refers to comments that participants make about how or why they used an index. (It is not 

used to note their action of using the index in the e-books but rather when they talk about how they 

used it or other indexes.) 

cross-references This code refers to participants’ comments about using cross-references in an index. Sample 

transcript segment for this code:     

So I found that it was hot chocolate see cocoa. Then went to cocoa but couldn’t find anything in there. 

following multiple 

locators 

This code refers to participants’ comments about following more than one locator from the same 

index entry. Sample transcript segment for this code:     

So, then I went to the second one using the index. 

learning how to use an 

index 

This code refers to participants’ comments about how they learned to use an index, either previously 

or during the session in the lab. Sample transcript segment for this code:   

It’s really interesting to see if the people that you test start using the index more. 

looking for words or This code refers to participants’ comments about how they considered which terms or concepts to 
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Code  Description  

concepts in the index look for in the index. Sample transcript segment for this code:   

Then I think I was trying to find another word for calories. 

metatopic This code refers to participants’ comments about the metatopic or overarching topic of the book and 

how it is represented in an index. Sample transcript segment for this code:   

Ah, no, let me tell you, there’s a lot of things under Ca in the index! 

names in indexes This code refers to participants’ comments about how they look for name in an index. Sample 

transcript segment for this code:   

I always do this whenever I use the index. When it’s a surname, I know that it will always be under the 

surname in the index, but half the time I always click the first thing first. 

navigation bar This code refers to participants’ comments about the alphabetical navigation bar in the index. Sample 

transcript segment for this code:   

I only saw that at the last minute because I was getting ready to scroll right back to the top. 

Locators This code refers to participants’ comments  about locators, which were page numbers in the 

prototype indexes. Sample transcript segment for this code:   

I noticed that when you were working with this book you were clicking on a page number in the index 



 

274 | P a g e  
 

Code  Description  

but when you got there, you didn’t look for that page number. No…cause I guess I assumed it would 

go to that. I was like I clicked a page, it should be on that page! (laughs)  

Locator specificity These codes refers to participants’ actions using locators at various levels of specificity and any 

comments they made about these actions. 

landing place on screen This refers to the area of the screen where participants' eyes land after clicking on an active locator in 

an index entry. 

bottom of screen Sample descriptive codes from eye tracking recording:   

Clicks on locator at ‘cacao butter, taste of, 143’ (line level). Eyes land at bottom left of screen, then 

move up and across a few lines of text at top, then quickly down left side of screen to the bottom, then 

back up across the lines at the top again. 

middle of screen Sample descriptive codes from eye tracking recording:   

Clicks on locator at ‘Cocoa (Wright), 44’ (page level). Eyes land in middle left of screen (34), then move 

across text from second paragraph to the end of the screen (note this was the same screen she was on 

above). 

top of screen Sample descriptive codes from eye tracking recording:   
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Code  Description  

Clicks on second locator at scurvy entry (147). Eyes land in the top section (approx fourth line down), 

then move across the top line on the screen. 

specificity level Theses codes refer to the specificity level of the locator that a participant clicked on in the active e-

book index. 

line-level locator This code relates to index locators placed at the beginning of a line or next to a term in the prototype. 

The e-book reader app (FBReader) will not display the text at a level lower than line level. Sample 

descriptive codes from eye tracking recording:     

Clicks on locator at ‘cocoa, digestibility of, 156’ (line level). 

page-level locator This code relates to responses to index locators placed at the top of the 'page' in the prototype. 

Sample descriptive codes from eye tracking recording:     

Clicks on first locator at 'cocoa, preparation of, 13' (page level). 

paragraph-level 

locator 

This code relates to index locators placed at the beginning of paragraphs in the prototype. Sample 

descriptive codes from eye tracking recording:     

Clicks on locator at ‘storage of cacao beans, 113’ (paragraph level). 

scrolling These codes refers to participants' action of scrolling away from the screen that they landed on 
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Code  Description  

initially from an active locator in an index entry. 

scrolling down Sample descriptive codes from eye tracking recording:       

Eyes land in middle left of screen (108), then move around the table at the top. Eyes move down left 

side of screen as she scrolls down (still on 108), stop and move across the heading 

scrolling up Sample descriptive codes from eye tracking recording:       

Eyes move across the first line of text then around the top of the screen as she scrolls up (to 159). 

stays on screen Sample descriptive codes from eye tracking recording:       

Clicks on locator at ‘Wagga Wagga, 46’ (page level). Eyes land in top left of screen (46) then move 

across lines from top to bottom, then back up and around the illustration. 

Third gap (how do I find what I 

want in the text?) 

These codes refer to participants’ experiences or comments about how they found what they were 

looking for in the text. This is the “third gap” indicated in the model. 

 

Reading behaviour This code refers to participants' reading behaviour. This might include skimming or deep reading or 

could reflect either the participants' expressions about the behaviour or the researcher's 

interpretations. Sample transcript segment for these codes:   
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Code  Description  

Yeah, and then I was reading along to see if I could find campus and I couldn’t. So, then I just 

continued to look around and skim and read to see if I could find it. 

 

being interested in the 

book 

This code reflects participants’ comments about being interested in the book. Sample transcript 

segment for this code:     

Yeah. But I wanted to read a bit more, it was interesting.  

guideposts This code reflects participants’ actions using content other than the body of the text to navigate or 

find information in the book and their comments about doing this. 

looking at headings This code reflects participants’ actions or comments about looking for headings in the text. Sample 

transcript segment for this code:     

Yes, cause when I found that heading that had the calories I was like this should tell me what it is. 

looking at 

illustrations 

This code reflects participants’ actions of looking for illustrations or images in the text or their 

comments about doing so. Sample transcript segment for this code:     

I was reading a little bit about it, looking at photos. 

looking for tables This code reflects participants’ actions of looking for tables in the text or their comments about doing 



 

278 | P a g e  
 

Code  Description  

so. Sample transcript segment for this code:     

Trying to find where the next table that’s about chocolate. 

Reading patterns These codes refer to the patterns or types of reading that participants engaged in and their comments 

about them. 

not reading carefully This code reflects participants’ comments about when they were not reading as carefully as they 

thought they should. Sample transcript segment for this code:   

And that’s when I’ll start backtracking and going hang on, you’re just looking and you’re just glancing 

at it, have you skipped it?! 

reading carefully This code reflects participants’ comments about when they were reading carefully rather than 

skimming. Sample transcript segment for this code:   

Now I’m reading it properly, basically. 

skimming This code reflects participants’ comments about when they were skimming, scanning or skim reading 

through the text. This includes looking for particular things in the text rather than not reading 

carefully, which is coded separately. Sample transcript segment for this code:       

I’m kind of skimming while looking for particular words. I’m skimming for a particular word while also 
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Code  Description  

kind of looking about what’s there. 

looking for 

keywords 

This code reflects participants’ comments about when they were skimming looking for keywords. 

They also described this as “looking for mentions”. Sample transcript segment for this code:     

I was really at this point just looking to find the word boat, so I could get this over and done with!  

Outcomes These codes refer to the “outcomes” element of the model.  

Index improvements This code relates to participants' suggestions for improving active e-book indexes. Sample transcript 

segment for this code:   

It would be really good if I didn’t have to go the contents all the time to go to the index. Yeah, that 

would be good. 

 

Sense-making experiences These codes refer to sense-making experiences that were analysed in conjunction with other codes. 

They include feelings, movement states, and any other experiences that describe participant's 

comments about how they made sense of the e-book, the index, other finding aids, or the task. 

Feelings These codes refer to participants’ comments about how they felt while using the e-books and 

indexes. 
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Code  Description  

accepting the outcome is 

enough 

This code refer to participants’ comments about feeling they had found enough information at that 

point, even though they suspected there might be more. Sample transcript segment for this code:   

I spent a bit more time on this table just reading about it and thinking, well, look, that’s probably as 

good as it’s going to get. 

being lazy This code refer to participants’ comments about feeling lazy. Sample transcript segment for this code:   

There was just so much to scroll through. And I’m lazy so I’m trying to find exactly what I want. 

feeling annoyed This code refer to participants’ comments about feeling annoyed with something in the e-book. 

Sample transcript segment for this code:   

Yeah, it’s annoying. I will go and look for the other one, but most of the time it makes me feel 

annoyed. I feel like the index should take me straight to it. It should be easy. 

 

feeling confused This code refer to participants’ comments about feeling confused by something in the e-book. Sample 

transcript segment for this code:   

I think I got quite confused. Thinking it has to be in this area. 

feeling dismayed This code refer to participants’ comments about feeling dismayed or unsuccessful. Sample transcript 
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Code  Description  

segment for this code:   

I’m not really feeling that successful (sounding dismayed). 

feeling exasperated with self This code refer to participants’ comments about feeling exasperated or annoyed about something 

they had done. Sample transcript segment for this code:   

Yeah, sometimes I annoy myself with my skim reading because I just feel like I’m going all over the 

place, and then I get confused and like ah! did I look at this bit? So then I go back (exasperated sound). 

feeling frustrated This code refer to participants’ comments about feeling frustrated by something in the e-book. 

Sample transcript segment for this code:   

I’m feeling a little frustrated. (laughter) I’m just trying to work out how to find hot chocolate because 

it says that it’s there. 

feeling happy This code refer to participants’ comments about feeling happy about something they did or found in 

the e-book. Sample transcript segment for this code:   

Yeah, and so I was really happy that it highlighted scurvy in the text. 

feeling impatient This code refer to participants’ comments about feeling impatient. Sample transcript segment for this 

code:   
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So I think you see that I’m getting impatient. 

feeling lost This code refer to participants’ comments about feeling lost in the text or in the index. Sample 

transcript segment for this code:   

I’m lost. And then I’m just like nah. 

feeling nervous This code refer to participants’ comments about feeling nervous. Sample transcript segment for this 

code:   

I think here, too, um…I… (pause). I think I was still nervous. 

feeling overwhelmed This code refer to participants’ comments about feeling overwhelmed by the index or something else 

in the e-book. Sample transcript segment for this code:   

I think I start scrolling with my finger and it’s like wow, there’s a lot… 

feeling stupid This code refer to participants’ comments about feeling stupid based on something they did or 

missed during the task. Sample transcript segment for this code:   

Okay, so I was looking for…first of all, I was just looking for Sturt, and then I thought, well, this is 

stupid, I should be looking in Wagga Wagga. 

feeling successful This code refer to participants’ comments about feeling successful, either for answering the question 
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or figuring something out. Sample transcript segment for this code:   

Yeah, good! When you see that many, you’re like, right, I’m in the right place! 

feeling surprised This code refer to participants’ comments about feeling surprised about something. Sample transcript 

segment for this code:   

I was surprised that it went straight to it, instead of going to the index. 

feeling unsure This code refer to participants’ comments about feeling unsure about something in the e-book. 

Sample transcript segment for this code:   

Yeah, I wasn’t quite sure what that meant exactly, ‘composition and food value’, but then when I saw 

the little tables, I was like, yeah that is what I want. 

giving up This code refer to participants’ comments about giving up on finding the answer or on working out 

how to do something in the e-book. Sample transcript segment for this code:   

Yeah, I kind of felt like a little, like it wasn’t going too well, and so I think I kind of easily gave up after 

sometime. 

having fun This code refer to participants’ comments about having fun doing the tasks or doing something in the 

e-book. Sample transcript segment for this code:   
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So that was it. I thought, yes, I found it, probably. It was fun! 

struggling with something This code refer to participants’ comments about feeling like they were struggling with something in 

the e-book. Sample transcript segment for this code:   

Yeah, struggling with calories! (laughter) 

wanting it exactly This code refer to participants’ comments about feeling like they wanted to find something exactly in 

the e-book. Sample transcript segment for this code:   

Well it wasn’t too much, it was just that I wanted to find exactly what I wanted! 

Other sense-making  

assuming This code refer to participants’ comments about assumptions or expectations about what is in the 

book or how the e-book reader app should work. Sample transcript segment for this code:     

I decided to go to the introduction because I thought it probably seems like it would say that in the 

introduction. 

feeling around for something This code refer to participants’ comments about exploring the content of the book. Samples 

transcript segment for this code:     

I went straight up to cacao and sort of felt around. 
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finding it easier than expected This code refer to participants’ comments about finding the indexes, e-book reader app or task easier 

than they expected it would be. Sample transcript segment for this code:     

Yeah, I was like it couldn’t be that easy! (laughter) 

forgetting This code refer to participants’ comments about forgetting something. Sample transcript segment for 

this code:   

I’m pretty sure this is me forgetting the alphabet. 

getting the hang of it This code refer to participants’ comments about trying things out in the e-book app until they were 

comfortable with using it. Sample transcript segment for this code:     

I think I tried a few things til I got the hang of it. 

going back This code refer to participants’ comments about going back to something they had looked at before 

or to a tool they had used before. Sample transcript segment for this code:     

I had to go back up and see what it was actually talking about. 

going nowhere This code refer to participants’ comments about going nowhere or getting stuck. Sample transcript 

segment for this code:   

I didn’t feel that I got anywhere. 
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going straight in This code refer to participants’ comments about going straight to something ( usually the index). 

Sample transcript segment for this code:     

I went straight to the index. 

having a quick look This code refer to participants’ comments about having a quick look at something. Sample transcript 

segment for this code:   

I went to the very beginning of it all to see if there was like a quick ‘this is what this is’. 

keywords This relates to participants' behaviour looking for keywords or trying to think of keywords in the text 

(but not in the index, which is under the 'looking for words or concepts in the index’ code). Sample 

transcript segment for this code:   

So I was thinking of other keywords or other synonyms I guess of what I thought that word might have 

been. So I sort of had a bit of a blank. I kept coming back to the index just to see. 

not giving enough thought This refers to participants' comments about not thinking carefully enough about what they were 

doing. Sample transcript segment for this code:     

I don’t think I stopped to think about how to get there. 

not meeting expectations This refers to participants' comments about the e-book reader app or the index not doing something 

they expected or thinking that it should be easier to use than it was. Sample transcript segment for 
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this code:     

I think when I go to the index, I expect it to be straightforward, and it didn’t feel that way. 

realising something This refers to participants' comments realisation about something while they were doing a task. It also 

includes their expression that they “noticed” something. Sample transcript segment for this code:     

First I was watching the word of make. But I realised it was not included here. And then I go and look 

through it. I eventually notice that. 

remembering This refers to participants' comments about remembering something they had seen or done earlier. 

Sample transcript segment for this code:     

I know that I’d already seen this. And I was like, oh, now where? 

seeing something later that 

was missed earlier 

This refers to participants' comments about seeing something that they had not noticed earlier 

(usually while watching the eye tracking recordings). Sample transcript segment for this code:     

I don’t know why I didn’t see it in the index because now I see when we’re looking at it that … I can 

see something! 

serendipity This refers to participants' comments about finding something by accident which helps them. Sample 

transcript segment for this code:   
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So I just back to where I initially viewed. I think that the first time, I just did a keyword search to see 

how it worked and it was Wagga and that was just a coincidence. 

sticking with it This refers to participants' comments about why or when they persevered with something, either a 

task, a tool, or a strategy. It includes expressions of “trying to do more” and “looking for more”. 

Sample transcript segment for this code:   

Still sticking with the index, and I think I go to digestibility? 

swapping over to something 

else 

This refers to participants' comments about how or why they changed to another tool or tactic. 

Sample transcript segment for this code:   

Otherwise I didn’t think that it was a good idea just to search there, so I decided to use the index. 

taking in the information This refers to participants' comments about when they were constructing information. Sample 

transcript segment for this code:   

Actually read, like, out of interest, and taking in the information rather than sort of scanning quickly 

for keywords and just identifying information. 
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Appendix B: Subject Index 

This is a passive (not hyperlinked) index with page numbers as locators. It was created using 

Cindex software. 

 

A 
aboutness, 40. See also relevance judgements 
academic staff 

purposes for reading, 28 
as research participants. See study participants 

actions on screen 
reactions to locator specificity, 153 
recording of, 91-92, 162 

active indexes 
overview, 1-3 
creation of 

prototypes, 80-87, 118, 147, 149 
suggestions for, 216-221 

definition of, 5-6 
in e-book ecosystem, 169, 170, 190, 194-197, 202-205, 223, 237 
e-book reading software for. See e-book reader applications 
effect of other experiences. See also specific experience 

discussion of, 179-197 
findings about, 163-165, 170 

entries in. See index entries 
example of, 6 
how readers would like to use, 146-147, 166-168, 171, 198-207 
lack of, 41 
locators. See locators 

specificity of. See locator specificity 
mental models of, 156, 169, 176, 195-197 
moving back to text from, 148 
number of times used in this study, 133-134 
pilot testing of, 112-117 
reader's ability to use, 56-57 
readers' preference for, 41-42, 146-147 
research on use of, 41-50 
structure of, 143-144, 167-168, 181-182, 199-200 
used in combination with other finding aids. See combined use of finding aids 

active media, 55 
Adobe InDesign, 82-86, 149 
age groups, 135 
aims of this study, 11 

achievement of, 235-236 
alphabetical navigation bar, 142-143, 163, 198, 221 
analytical tasks, 88-90, 124-128, 146. See also specific task 
analytic index, 2, 4-5, 10, 47. See also index(es) 



 

290 | P a g e  
 

analytic memos, 108 
anecdotalism, 118 
anonymity of participants, 79 
a priori (deduced) codes, 106 
artificial situation in lab, 120, 132, 155-156, 159, 193, 224 
Asperger's syndrome, 227-230 
assigned index, 4-5. See also index(es) 
assumptions, about book content, 138, 158-159 
attribute coding, 106, 124-128 
audio recordings 

equipment for, 79-80 
format and storage of, 122 
transcription of 

colour coding in, 102 
definition of, 101 
eye tracking description combined with, 99, 101-105 
paralinguistic features in, 102, 107 
pilot testing of, 117 
process of, 101-102 
researcher's role in, 73-74, 99, 104 

as triangulation source, 117-118 
audit trail, 119 
autism spectrum disorder, 227-230 
autocorrection, 140 

 

B 
Back button, 148, 164, 165 
blaming-the-victim idea, 51 
boat task (Sturt book), 88-89, 127, 128 
body language, during interviews, 98 
book(s) 

definition of, 3 
electronic. See e-book(s) 
indexes in. See index(es) 
paginated, 1, 17-19 
printed on paper. See p-book(s) 
purposes for reading, 28 
selection of, 189 
technological evolution of, 1, 25, 29, 240 

bridges, in gap-bridging model, 130, 163-165, 205 
buttons. See toolbar buttons 

 

C 
cacao bean storage task (Cocoa book), 90, 125, 128 
calories task (Cocoa book), 89-90, 126, 128, 146, 179-180 
careful reading, 157, 159, 190, 228 

lack of, 159-160, 190-192. See also skimming 
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chapter headings, 133-134, 137-138, 192-193 
Charles Sturt - His Life and Journeys of Exploration (Cumpston), 81 

index entries for names in, 145 
metatopic, 144, 167 
orientation for participants, 114 
participants' interest in, 113-114 
tasks related to, 88-89, 127-128. See also task(s); specific task 

number carried out by type, 128 
Charles Sturt University 

Digital Library Usability Lab, 77, 79-80, 122, 224 
e-preferred library policy, 76 
ethics committee approval, 78-79, 229 
Research Data Management Policy, 122 
Using eBooks library workshop, 207, 226 

chocolate book. See Cocoa and Chocolate: Their History from Plantation to Consumer (Knapp) 
Cindex, 81 
citations, page numbers for, 44, 152, 175 
Cocoa and Chocolate: Their History from Plantation to Consumer (Knapp), 81 

metatopic, 144, 167 
orientation for participants, 114 
participants' interest in, 113-114 
tasks related to, 89-90, 125-126. See also task(s); specific task 

number carried out by type, 128 
cocoa butter task (Cocoa book), 89, 126, 128 
code saturation, 111 
codex, 1, 4, 17, 25, 56 
coding, 106-108 

attribute, 106, 124-128 
descriptive, 106-108, 129, 267-288 
matrix queries, 109-110 
pattern, 108 
specificity of, 106 
theory-driven, 110-111 

cognitive abilities, 59 
cognitive attention, 36, 56, 188, 192 
cognitive constructivism, 68 
cognitive maps, 192 
collaborative research, 226-227, 238 
colour coding, in transcripts, 102 
combined use of finding aids 

as contribution of this study, 237 
discussion of, 196-197, 203-205 
findings about, 133, 142, 165, 170, 183, 187-188 
previous research on, 30, 38-41 

communication 
of findings, 122, 207, 208, 216, 226-227, 237 
information seeking linked to, 214-215 

compensation, 79, 121 
computer-aided indexing, 20 



 

292 | P a g e  
 

computer-generated indexes, 2 
concordance (derived index), 2, 4, 10, 47-50 
confirmability, 117-119 
constructionism, 68 
constructivism, 67-68, 71 

in future research, 222-223 
interview approach, 97 
Sense-Making as, 69 

context-specific models, 209, 215 
contribution of this study, 236-238 
convenience sampling, 77-78 
cool media, 55 
counterbalanced tasks, 93 
COVID-19 pandemic, 77, 224 
credibility, 117 
cross-references 

example of, 57-58 
hyperlinked, 145, 167, 171, 181, 198, 221 
readers' use of, 144-147, 180, 198-199 
uncertainty and, 57-58, 187 

curiosity, 74-75 
cursor movement, 162 

 

D 
data, versus information, 51 
data analysis, 99-112 

overview, 99-100 
limitations of, 121-122 
pilot testing of, 117 
process of, 100-112 

analytic memos, 108-111 
coding, 106-108, 267-288 
creation of documents for, 99, 101-105 
pattern searching, 108-111 
steps in, 101 

software used for, 99-103, 106, 109-110 
unit of, 99-100, 121-122, 124, 229 

data catalogue, 99, 122 
data collection unit, 100 
data distance, 216 
data gathering, 75-99 

overview, 75-76 
constructivist approach to, 71, 222-223 
ethical considerations with, 78-79, 229 
limitations of, 119-121 
methods of, 80-99 

e-book reader application. See FBReader 
e-books, 81 
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indexes in. See active indexes 
eye tracking. See eye tracking 
interviews. See retrospective interviews 
participants. See study participants 
task-based approach. See task(s) 

pilot testing of, 112-117, 120 
researcher's position during, 72-74, 118-119, 227 
setting for, 79-80 
suggestions for future research, 223-226 

data management, 122 
data saturation, 78, 111-112 
data storage, 122 
deduced (a priori) codes, 106 
definitions of key terms, 3-11 
de-identification, 101, 129 
dependability, 117-119 
derived index, 2, 4, 10, 47-50 
Dervin, Brenda 

definition of information, 51, 69 
metaphor devised by. See Dervin's gap-bridging model 
methodology devised by. See Sense-Making Methodology 
on transferability, 216 

Dervin's gap-bridging model 
overview, 12, 63 
as analytic guide, 110-111, 129-131 
illustration of, 64 
interview approach aligning with, 97-98 
limitations of, 210 
modification of. See modified gap-bridging model 
time-space dimensions in, 54, 68-69, 100, 129-130, 213 
uncertainty in, 54-55, 57, 215-216 
use in future research, 222, 226 

descriptive coding, 106-108, 129, 267-288 
Digital Library Usability Lab, 77, 79-80, 122, 224 
discontinuity assumption. See Dervin's gap-bridging model 
discussion, 172-231 

overview, 172, 230-231 
further research, 216-230 
how readers would like to use indexes, 198-207 

in e-book environment, 202-205 
format and display, 198-202 
learning effects, 205-207 

locators, 172-175 
specificity of, 175-179 

other experiences, 179-197 
e-book ecosystem, 194-197 
full-text search function, 182-188 
index use, 179-182 
reading behaviour, 190-194 
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table of contents, 188-190 
participants with invisible disabilities, 227-230 
practical implications, 216-230 
theoretical implications, 208-216 

models, 208-210 
modified gap-bridging model, 210-216 

disorientation, in hypermedia, 54, 176-177 
display 

of indexes, 28-29, 46-47, 181-182 
new methods, 47-50, 146, 167-168, 171 
suggestions for improvement, 198-202, 220-221 

screen adjustments, 90, 113, 114, 161, 229 
documents for analysis, creation of, 99, 101-105 
double posting, 58, 181, 198-199, 221 
dyslexia, 113, 161, 229 

 

E 
e-book(s) 

co-existence with p-books, 25, 27, 211, 218, 220 
definition of, 4, 26 
as ecosystem, 169, 171, 190, 194-197, 202-205, 223, 237 
educating users about, 26, 60, 188, 205-207, 226, 238 
evolution of, 25, 29, 47, 176-177, 240 
fixed-format, 43 
history of, 25-29 
metadata for, 189, 203, 221 
participants' previous experience using, 90, 113 
printing of, 161, 220 
readers' expectations of, 32, 35-36. See also mental models 
reading behaviour in, versus p-books, 45, 59, 161, 191-192, 206-207 
reflowable, 43-44 
search strategies in, versus p-books, 31-32, 37-38, 182 
text in. See text 
types of, 26, 43 
used in this study, 81 

indexes in. See active indexes 
orientation for participants, 90, 114-115, 227 
participants' interest in, 113-114 
tasks related to. See task(s) 

e-book indexes 
abandonment of, 33-35, 39-41, 53 
display of, 28-29, 46-47, 181-182 

new methods, 47-50, 146, 167-168, 171 
suggestions for improvement, 198-202, 220-221 

hyperlinked. See active indexes 
not hyperlinked (passive), 41 
readers' preferences for, 36-37 
research on use of, 29-41 
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active indexes, 41-50 
versus full-text search functions, 33-38 
versus p-book indexes, 29-32 

used in this study. See active indexes 
e-book reader applications 

active indexes supported by, 42-43, 176-177, 193, 199, 201-202, 219 
index access, 135-136, 166, 171, 202-205 
practical suggestions for, 216-221, 237 
search functions in. See full-text search functions 
used in this study. See FBReader 

ecosystem of e-book, 169, 171, 190, 194-197, 202-205, 223, 237 
education, of e-book users, 26, 60, 188, 205-207, 226, 238 
electronic books. See e-book(s) 
English literacy, 76-77, 113, 161-162 
entry points, 180, 187 
epistemological stance, 67-68, 71 
e-preferred policies, 27, 76 
EPUB format 

EPUB 3 standard, 43, 175, 198-200, 203 
indexes for this study in, 82 
lack of pages in, 147, 154, 175-176, 202 
page lists, 202, 218, 220 
table of contents display, 136 

ethics, 78-79, 229-230 
Excel (Microsoft), 99 
eye-mind hypothesis, 94 
eye strain, 161, 191 
eye tracking 

overview, 93-96 
calibration of, 90 
conceptual illustration of, 94 
equipment in usability lab, 79-80 
limitations of, 96, 121, 153, 223-225 
orientation for participants, 90, 114, 227 
pilot testing of, 112-117 
suggestions for future research, 223-225 
Tobii Studio, 79, 82, 91-92, 113, 121, 162, 224 

eye tracking recordings 
description of 

audio transcripts combined with, 99, 101-105 
pilot testing of, 117 
process, 102-103 
researcher's role in, 73-74, 99, 104 

format and storage of, 122 
landing place on screen, 153-155 
movement around screen, 153-156 
participants' reaction to watching, 116 
as prompts, 98, 116, 120, 224 
screenshots of, 95-96 
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as triangulation source, 117-118 

 

F 
factual tasks, 88-90, 124-128, 146. See also specific task 
FBReader 

full-text search function in, 138-139, 182. See also full-text search functions 
index access, 135-136, 166 
locator specificity supported by, 82-87, 176 
orientation for participants, 90, 114, 136, 227 
screen numbers, 147-151 
selection of, 82 
tables of contents display, 136 
toolbar. See toolbar buttons 

finding aids. See also full-text search functions; index(es); tables of contents 
number of times used in this study, 133-134 
used in combination. See combined use of finding aids 

findings, 124-171 
overview, 124 
communication of, 122, 207, 208, 216, 226-227, 237-238 
full-text search function, 138-142, 171 
indexes 

alphabetical navigation bar, 142-143 
cross-references, 144-147, 171 
locators, 147-152, 169-170 
locator specificity, 152-156, 169-170 
previous use of, 134-136, 163, 170 
structure of, 143-144, 171 
suggestions for improvement, 146-147, 166-168, 171 

learning effects, 163-165 
model. See modified gap-bridging model 
reading behaviour, 157-163 
summary by research questions, 169-171 
table of contents, 136-138, 171 
unit of analysis, 99-100, 121-122, 124-129, 229 

first gap (should I use the index?), 131-142, 194-195 
fixations, 94 
fixed-format e-books, 43 
Flesch Reading Ease score, 81 
fonts 

index display, 168 
size adjustments, 90, 114, 161 

format 
of audio and eye tracking recordings, 122 
of e-books, 43-44. See also EPUB format 
of indexes, 146, 182, 198-202, 220-221 

format shifting, 27 
Forward button, 164 
frequency counts, 109-110 
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full-text search functions 
definition of, 10 
as derived indexes, 2, 4, 10, 47-50 
difficulties using, 35-37, 139-140, 164, 182-183, 196 
examples of, 11, 186 
exploratory use of, 187-188 
functionality, 35-36, 138-139, 164, 182-187 
highlighting by, 142, 146, 160, 168, 184-185, 200 
instruction on how to use, 115-116 
leading to index entries, 133-134, 141-144, 182, 196 
limited to search index only, 141, 204 
location specificity of, 143-144, 184-187, 200 
mental models of, 35-36, 59, 140, 182-183, 188, 196 
navigation using, 187 
number of times used in this study, 133-134 
popularity of, 36 
preferences for, 139-141, 171, 182-183, 196 
presentation of results, 36, 47-50, 186-187 
as replacements for indexes, 33-34, 39-40 
research on, versus e-book indexes, 33-38 
Text Search button, 139, 195, 202, 220 
used in combination with other finding aids. See combined use of finding aids 

 

G 
gap-bridging model 

modification of. See modified gap-bridging model 
original. See Dervin's gap-bridging model 

gender, 77-78, 90 
general interviews, 97, 129, 150-151 
general models, 209 
gift cards, 79, 121 
Google search engine, 140-141 
Gorman's laws of librarianship, 217 

 

H 
headings 

chapter, 133-134, 137-138, 192-193 
in index. See index entries 
in text, 157, 158, 192-193 

highlighting 
by full-text search function, 142, 146, 160, 168, 184-185, 200 
of index locator target, 160, 168, 171, 194, 200-201, 219 
during reading, 162 
by ScentHighlights feature, 48 

homographs, 34 
hot chocolate task (Cocoa book), 90, 126, 128, 144-145 
hot media, 55 
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hyperlinked indexes. See active indexes 
hypermedia 

disorientation in, 54, 176-177 
e-books as, 4 

hypertext, 54-55 
hyper-textbook, 48-49, 181, 196 

 

I 
IDPF (International Digital Publishing Forum), 43, 198-199, 203 
illustrations 

as guideposts, 157, 192-193 
list of, 133-134, 137-138, 165 
skimming for, 157 

indented format, 146, 182, 199, 221 
InDesign (Adobe), 82-86, 149 
index(es) 

as communication, 214-215 
compilation methods, 20 
definition of, 2, 4-5 
derived, 2, 4, 10, 47-50 
difficulties using, 31-32, 34 
in e-books. See e-book indexes 

hyperlinked. See active indexes 
entry points, 180, 187 
examples of, 5, 289-312 
history of, 1, 17-20 
as information systems, 52-53 
introductory notes, 178, 228 
in library catalogue systems, 189 
locators in. See locators 
overview of content provided by, 40, 168, 189, 203 
in p-books. See p-book indexes 
placement in book, 19-20, 49, 166-167, 203-204 
prevalence of, 19 
previous experience using, 133, 134-136, 163, 170, 179-182 
purpose of, 2 
research on. See research on index use 
space constraints on, 35, 180, 199 
versus tables of contents, 19-20, 55 
understanding how to use, 31-32, 179-182, 205 
used in combination with other finding aids. See combined use of finding aids 

Index button 
inclusion of, 166, 202-203, 220 
lack of, 135-136, 195-196, 206, 220 

index entries 
cross-references. See cross-references 
display of, 146, 167-168, 181-182 
double posting of, 58, 181, 198-199, 221 
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full-text search function leading to, 133-134, 141-144, 182 
locators. See locators 
metatopic, 144, 167, 181, 199 
for names, 145 
subheadings, 146, 167-168, 181-182, 199-200 

indexer(s) 
applied research by, 21 
decisions when creating active indexes, 42-47 
history of, 20 
of indexes used in this study, 81-82 
involvement in future research, 226, 237-238 
new ways of creating e-book indexes, 1-2, 41-50 
practical suggestions for, 216-221, 237 
relevance judgements by, 40, 188 
researcher's experience as, 70-75 
surprise at user behaviour, 34 

indexing software, 20, 81-82, 100-101 
Index Manager, 82 
Index of Love (Davis), 49-50 
inferences, 34 
information 

definitions of, 51-52, 67-69, 237 
"taking in," 159, 191 

informational redundancy, 78, 111-112 
information retrieval, versus information seeking, 52-53, 211, 222 
Information Search Process (ISP) model, 215 
information seeking 

overview, 50-53 
communication linked to, 214-215 
definition of, 50 
expertise in, 59 
versus information retrieval, 52-53, 211, 222 
learning during. See learning effects 
reading behaviour in, 193-194, 197, 237 
research on 

contribution of this study to, 236-238 
role of models in, 208-210 
Sense-Making Methodology in, 54-55, 62-66, 209-210 

theories of, 53-62. See also specific theory 
findings discussed in relation to, 208-216 

information sheet, 79 
information systems, indexes as, 52-53 
instruction screens, 91-92 
interaction, principle of, 55-57 
intermediary-centred approach, 52. See also system-oriented research 
International Digital Publishing Forum (IDPF), 43, 198-199, 203 
interpretivism, 67-68, 223 
interviews. See retrospective interviews 
introductory notes to indexes, 178, 228 
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invisible disabilities, 113, 121-122, 161, 227-230 
ISP (Information Search Process) model, 215 

 

K 
Kerntiff (KPS) IndexUtilities, 82 
key terms and concepts, 3-11 
keywords 

skimming for, 158, 191 
from task questions, 146, 158, 179-180 

keyword search. See full-text search functions 
knowledge gaps, 1, 2, 21-24, 28-29, 50, 209, 236-238 
Kuhlthau's prediction corollary, 57-58, 178, 183 

 

L 
landing place on screen, 153-155 
leading questions, 98 
learning effects, 60 

role of sense-making in, 212 
suggestions for future research, 226, 238 
in this study, 163-165, 205-207 

least effort, principle of (Zipf's Law), 44, 59-60, 183, 186, 191 
librarianship, laws of, 217, 240 
libraries 

catalogue systems, 189 
e-books in, 26 
e-preferred policies, 27, 76 
suggestions for future research in, 216-230 
support for e-book users, 26, 207, 226 

limitations 
of Dervin's gap-bridging model, 212-213 
of eye tracking, 96, 121, 153, 223-225 
of this study, 119-122, 227-230 

line-level locators 
creation and display of, 85-87 
definition of, 9 
discussion of, 202, 218-219 
number of times used in this study, 133-134, 154 
participants' reactions to, 152-156 

link typing, 177 
list of illustrations, 133-134, 137-138, 165 
literature review, 16-66 

overview, 16-17, 66 
active e-book indexes, 41-50 
history of e-books, 25-29 
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