Assessing the User Experience of
E-Books in Academic Libraries

Tao Zhang, Xi Niu, and Marlen Promann’

We report findings from an assessment of e-book user experience
(search and information seeking) from usage data and user tests. The
usage data showed that most reading sessions were brief and focused on
certain pages, suggesting that users mainly use e-books to find specific
information. The user tests found that participants tended to use default
keyword search and browse the search results. Experience levels with
e-books and features of e-book platforms influenced users’ information
seeking in e-books. The assessment results have significant implications
for designing e-book features to support users’ reading strategies and
help libraries create a consistent user experience.

Introduction

E-books are being widely adopted in academic libraries as a new format for scholarly
resources, largely for their apparent advantages over print books (such as storage and
cost). The literature on e-books has covered an array of themes, including library adop-
tion of e-books, acquisition models, the supply side of e-book market, promotion among
users, cataloging, copyright, and digital rights management (DRM).! These themes
are useful in determining library acquisition strategies and designing e-book-related
services; however, the role of e-books in users’ information-seeking processes remains
comparatively unexplored.

While a number of studies have reported faculty’s and students’ perceptions and
attitudes of e-books,? less is known on user actual behavior with and around e-books.?
A few usability studies have examined specific e-book platforms,* but there is still the
need for libraries to better understand the discovery and actual use of e-books. Under-
standing these phases holistically as users’ information-seeking behavior can facilitate
a user-centered approach to improving e-books, as well as their use and adoption in
academic libraries.

The goal of this study was to better understand the discovery and use of e-books
in an academic library. To this end, we developed a new assessment methodology by
integrating e-book usage data and behavior observation in user tests. We expected the
usage data to show patterns of user interaction with e-books, which should serve as
the basis for designing user test tasks. In the user tests, we observed how participants
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search, select, and read information from e-books. We expected our observations of
participants” behavior to reveal how users perceive and interact with current e-book
platforms and identify key usability issues that affect the reading experience. The
findings could help libraries identify directions for improving users’ experience and
acceptance of e-books.

Related Work

E-book Usability

The general advantages of e-books over print books have been discussed from both
the users’” and libraries” perspectives (such as cost and storage requirement).’ User-
perceived value of e-books differs largely from that of physical print books. Users
regard e-books as a quick reference tool that is available 24/7.¢ The majority prefer to
use e-books to find relevant information via selective reading.” Due to the nonsequential
reading, with frequent flipping back and forth, Dana McKay suggested that e-books
are used like journal articles, with clear in-document navigation points, such as title,
abstract, and section headings.®

Search and navigation functions are critical to users” acceptance of e-books as
scholarly resources, yet users struggle to navigate e-books effectively.” Noorhidawati
Abdullah and Forbes Gibb showed that back-of the-book index was more efficient
(that is to say, it had a shorter task time) and accurate than table of contents or full-
text search, for finding information in an e-book.'” Other features of e-books, such as
downloading, offline use, printing, text highlighting, annotating, and copying and
pasting text, have also been repeatedly found important for users to develop positive
attitude toward e-books."

Offering e-books via third-party vendors’ platforms poses challenges for libraries to
provide a consistent e-book user experience.'? Different features on different platforms
(such as printing, highlighting, and access restrictions) cause an inconsistent user expe-
rience, which hinders e-books discovery and usability.”® As a result, users’ awareness
of and access to e-books varies across different disciplines and institutions;* however,
a number of studies with students across disciplines have revealed how students do
not clearly distinguish between resource types (such as online journals, conference
proceedings, and e-books) and that they may be accessing e-books without knowing
their exact resource type.’

Previous studies of users’ attitudes, preferences, and use of e-books have not been
interpreted and discussed in a user experience research framework. Studies that
explore the human-document interaction are less common, but they are increasingly
important for improving efficiency and comprehension of the information-seeking
process.'® Furthermore, there are few guidelines for optimizing user experience and
task performance with e-books in academic libraries.

E-book User Experience

User experience involves a person’s perception, attitude, emotion, and interaction with
a particular product, system, or service over time and across multiple touchpoints. As
such, user experience of e-books should cover the entire interactive process: (1) per-
ceiving e-books as a useful information resource; (2) discovering e-books from library
collections; and (3) using e-books in different contexts (see figure 1).

Users’ perceptions of e-books include their awareness of e-books as a resource, their
attitude and preference of using e-books (or not). Awareness, attitude, and preference
jointly affect users’ intentions to use e-books, which translates into the discovery and
actual use. In the discovery phase, users search for relevant e-book titles and identify
the ones for further examination. The results of discovery may affect users’ perception
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FIGURE 1
A Conceptual Framework of E-Book User Experience (Zhang and Niu 2015)
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of e-books as a potential resource. The actual use of e-books involves navigating within
the e-book content, seeking targeted information, and reading the content. Perception,
discovery, and use of e-books are affected by users’ interaction with the e-book interface
and how the interface presents features and content to users. The assessment of these
three phases from the perspective of a user interacting with e-books could be helpful
in better understanding the determinants of a quality experience."”

As mentioned, previous studies have identified an issue of e-book awareness among
users.’® Users’ attitudes toward e-books depend on the perceived value and utility and,
more important, the technical aspects of access to e-books (for example: downloading,
printing, text highlighting, annotating, copying text, and so on). Users’ preference of
book format (e-books or print books) is influenced by the context of their information
need as well as individual differences. Many users prefer print books for extended
reading, while they generally use e-books for selective reading and fact finding."”

This study is focused on the discovery and usage phases of e-book user experience.
Discovery and access pose as significant barriers to extensive e-book adoption in aca-
demic libraries, particularly because many users have difficulty identifying the e-books
they need and understanding where to search and locate them. Academic e-books are
usually used as online references to extract information for study and research,® but e-
book features and interface may affect the information retrieval performance. Previous
studies on e-book reading (that is to say, human-document interaction) have revealed a
nonlinear pattern caused by possible disconnection between users’ experience of print
and e-books.?! The disconnection is probably caused by the lack of support in e-book
interface for effective navigation and information retrieval that is critical for nonlinear
reading of scholarly publications. To address those issues, it is important to first apply
a structured, user-centered assessment approach to better understand users’ interac-
tion with e-books in both the discovery and usage phases. This assessment approach
should include analysis of usage data for typical interactions and user tests to further
understand how current e-books support those interactions.

E-Book Usage Analysis

We collected an e-book usage report from EBL from January 1 to November 25, 2014,
consisting of 29,495 individual reading sessions. Data fields for each session include
date and time, duration, anonymized user ID, title of e-book accessed, book ID, pub-
lisher, category of the e-book, page numbers browsed by the user in a sequential list,
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total pages read by the user, and whether the e-book was downloaded. Our analysis
of the data fields covered session duration, downloads, and pages browsed by users,
as they directly show behavioral details of user interaction with e-books.

Table 1 shows the descriptive statistics of the session duration in seconds. In addition,
69 percent of the reading sessions lasted less than 10 minute, and 92 percent of all sessions
lasted less than 30 minutes in (see figure 2). Although the session duration measure may
not be accurate since users could keep the e-books open while working on other things,
the distribution of data shows that most user interactions with e-books were very brief.

TABLE 1
Descriptive Statistics of EBL eBook Reading Session Duration in Seconds
Average Min Q1 Median Q3 Max
618.3076 0 77 228 711.5 21812
FIGURE 2
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EBL has the option for users to download e-books if needed, and there could be
multiple downloads in one user session. We define a session as a download session
when there was at least one download action. There were 2,261 download sessions
(8%) among all user e-book reading sessions.

The EBL usage report shows the page numbers browsed by users during each ses-
sion (for instance, “1, 2, 3, 4, 10, 11”). The descriptive statistics of the page numbers
browsed are shown in table 2. The histogram and cumulative frequency distribution
of the page numbers browsed are shown in figure 3. We found that 80 percent of all
reading sessions involved no more than 30 pages browsed by users. Users tended to
start the reading from the beginning of the e-book, but most of the readings covered
relatively small number of pages.

TABLE 2
Descriptive Statistics of E-Book Page Numbers Browsed by Users
Average Min Q1 Median Q3 Max
22.56708 0 8 14 27 618




582 College & Research Libraries July 2017

Number of Pages Browsed
12000 120.00%
10000 - - - 100.00%
E/D)‘
4
8000 /“ - 80.00%
z |
g 1
3 6000 60.00%
g I Frequency
f —=—Cumulative %
4000 40.00%
2000 | - 20.00%
0 - ‘III‘“"---‘-‘———‘—— e o S e ! 0.00%
SRRRRI3R3R 82 3RR2 83283388 8333883¢%
o H A H " NN NN N®m M S T T NN NN N0 §
Number of Pages

We developed an interactive visualization showing the number of user sessions for
reading individual pages across all e-books and grouped by publishers (screenshot
shown in figure 4). The visualization shows that users tended to browse the beginning
of e-books, and there are higher number of sessions (“spikes”) on other page ranges for
certain e-books and publishers. Those “spikes” suggest that users selected a few pages
or sections of some e-books to read, potentially based on their research or study needs.

FIGURE 4*
Interactive Visualization Showing the Page Numbers Browsed across All
E-Books and Grouped by Publishers
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*URL of an interactive visualization showing the page numbers browsed across all
e-books and grouped by publishers: https://public.tableau.com/profile/tao.zhang#!/
vizhome/Pagenumbersviewedbyusersacrossdifferente-bookpublishers/Sheet3.

Another visualization of the number of sessions for reading individual pages across
e-books and grouped by subject categories (screenshot shown in figure 5) shows a
similar pattern. Most sessions cover beginnings of e-books, and there is higher usage
of some page ranges for certain e-book categories.
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FIGURE 5*
Visualization Showing the Page Number Browsed Across E-Books

and Grouped by Categories

*URL of visualization showing the page number browsed across e-books and grouped by
categories: https://public.tableau.com/profile/tao.zhang#!/vizhome/Pagenumbersviewedby
usersacrossdifferente-bookpublishers/Sheet2.

User Test
Method
We recruited 12 participants (two faculty members, three undergraduate students, two
master students, and five doctoral students) at Purdue University for the user tests.
There are three male and nine female participants, with an average age of 30.3 years
and standard deviation of 9.7. An online screening questionnaire (see appendix A) was
used to classify and select participants from three experience groups (four participants
from each group): beginners, intermediate, and expert users. Specifically, question 1 of
the screening questionnaire collected 7-point frequency scale of candidates’ experiences
with the library website; finding books and scholarly articles; reading, downloading,
and printing e-books from library website; using e-book readers like Kindle; and reading
e-books in mobile phone or tablet. For each response, we assigned numbers from 1 to
7 to the options from “Never” to “Daily,” accordingly. The total 50 collected candidate
responses were then summed and ranked. The 12 participants were randomly selected
from the top 10, 20 to 30, and last 10 candidates, four from each group. All selected
participants agreed and participated in the user test. Participants’ experience group-
ing, current status, and discipline background are listed in table 3. Table 3 suggests
that users’ experience with library website and e-books increases with more research
experience (that is, being a professor or doctoral student versus undergraduate student).
We included other questions in the screening questionnaire to cross-check the
grouping results with candidates” behavior patterns. In general, we observed that, as
candidates’ self-reported experiences with the library and e-books increase, their use of
e-books becomes more diversified (that is, more detailed answers to questions 2 and 3,
and more options selected for questions 4 and 5). Note that detailed analysis of responses
to other questions of the screening questionnaire was not in the scope of this paper.
Participants performed two types of test tasks: searching for e-books on general
topics and finding pieces of information in specific e-books (see table 4). The general
search topics were randomly chosen from past keywords submitted to the library’s
discovery tool. We separated the searching tasks from information retrieval tasks,
because pilot tests showed that it was difficult for participants to develop the correct
search queries and locate the particular e-books required by the information retrieval
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TABLE 3
Participants’ Experience Grouping, Current Status and Discipline
Background
Participant | Experience Current Status Discipline Background
# Grouping
1 Intermediate | Master student Geology and Geophysics
Intermediate | Doctoral student Philosophy
3 Intermediate | Doctoral student Aeronautics and Astronautics
Engineering
4 Beginner Master student Industrial Engineering
5 Experienced | Doctoral student Electrical Engineering
6 Beginner Freshman Economics
7 Experienced | Professor Theatre
8 Experienced | Associate Professor | English
9 Beginner Senior Natural Resources and Environmental
Science
10 Intermediate | Doctoral student Sociology
11 Beginner Senior Pharmacy
12 Experienced | Doctoral student History—early modern Europe

tasks. Particularly, the information retrieval tasks (except for task 11) were designed
to simulate the usage pattern that users tended to use certain parts of an e-book to
find specific information but not read e-books from beginning to end. The tasks were
created in a broad range of subject areas, but they were not related to the disciplinary
backgrounds of participants. The e-book platforms involved in the information retrieval
tasks are listed in the square brackets after the task instructions.

Response measures of the user tests included: (1) time to complete each test task; (2)
number of times errors occurred for each task; (3) number of times help was needed
for each task; (4) numbers of positive and negative comments from participants dur-
ing each task; and (5) participants’ responses to the posttest survey regarding their
experience of the tasks. We also observed and took notes of how participants search,
select, and read information from e-books.

At the beginning of the test, participants read and signed a consent form and were
given a brief introduction about the purpose and procedures of the test. As a warmup,
they were asked to provide their own definition of e-books and talk about the pros and
cons of e-books from their experience. Participants then completed the test tasks listed
in table 3. They were encouraged to voice their expectations, difficulties, and general
comments about the search process and e-books. A researcher sat next to participants,
answered questions (providing prompts only when participants were stuck), and made
observation notes about participant behavior. At the end of test tasks, participants com-
pleted a posttest survey regarding their overall experience of the test tasks. The open
questions in the survey covered three areas: (1) participants’ perception of e-books as
a library resource and their comparisons of e-books with print books; (2) participants’
search experience with e-books; and (3) the usability of e-book features. The postest
survey allowed participants to reflect on the test tasks and give more feedback on their
experiences with e-books without any distractions. Each user test session, including
the test tasks and posttest survey, lasted approximately one hour.
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TABLE 4
Tasks for the User Tests
Task Type Task Instruction
Searching for Use the library website to find one relevant e-book on the following
e-books on general | topics:
subjects 1. iMovie

2. Identity Design
3. Marketing

4. The Moon

5. Greek Gods
Finding pieces Locate and open the following e-books and if possible, conduct the
of information in following four actions: copy the answer; highlight the answer; add a
specific e-books note next to the answer; and download the answer page(s).
6. In Pogue’s iMovie’11 & iDVD: The Missing Manual, find the

keyboard shortcut to showing/hiding the photos pane in iMovie.
[ProQuest Safari Books Online]

7. In White’s (2008) book on neuroscience, find the definition of
Ideational Apraxia. [EBSCOhost]
8. In Norris’s book Electoral Engineering: Voting Rules and Political

Behavior, find a table that lists the ideal functions of political
institutions. [ProQuest Ebrary]

9. In Bremmer’s (2010) book about ancient Greece, find an aerial
view image of Olympia, the sanctuary in honor of Zeus. [ProQuest
Ebrary]

10. In Sarkar and Sarkar (2011) book Corporate Governance in India,
find what the corporate governance system in India in 800 B.C. was.
[ProQuest EBL]

11. Find and open the book Landscape, Natural Beauty and the Arts
(Kemal, 1993) and tell us what it is about? [ACLS Humanities
E-Book]

12. In Geismar’s (2011) book Identify Basic Principles of Identity
Design in the Iconic Trademarks of Chermayett & Geismar, find the
meaning behind the Chase Manhattan Bank identity design in the
1960s. [ProQuest EBL]

Results

Performance Measures

As mentioned, the task performance measures included task completion time, number
of errors, and help requests from participants, as well as their positive and negative
comments.

The descriptive statistics for the task completion times are shown in table 5. Note
that task 11 (“find and open the book Landscape, Natural Beauty and the Arts [Kemal,
1993] and tell us what it is about”) did not ask participants to find or read a particular
piece of information. In the test, most participants chose to skim the introduction and
first several pages of the e-book before providing their answers. Therefore, task 11
had shorter average completion time compared to other information retrieval tasks.

There are a number of causes for errors in the search tasks. Beginner users had dif-
ficulty in identifying (such as clicking on print books instead of e-books) and limiting
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TABLE §

Descriptive Statistics for Completion Time Count in Minutes for Each Task
Task Type Task Min. |Max. | Mean |SD
Searching iMovie 1.09 434 2.36 0.99
for e-books Identity Design 095 [322 [213 |o72
on general -
subjects Marketing 1.09 5.1 2.44 1.14

The Moon 0.68 5.08 1.68 1.2
Greek Gods 0.42 3.53 1.33 0.84
Finding pieces | Find the keyboard shortcut 2.79 7.23 4.71 1.5
of information | find the definition 327 |62  [457 |098
in specific -
e-books (see Find a table 3.6 8.08 5.21 L5
Table 2 for Find an aerial view image of 1.81 8.85 492 2.09
detailed task Olympia
instructions) Find corporate governance system | 2.74 7.74 | 4.39 1.53
in India in 800 B.C.
Find and tell what the e-book is 1.32 3.43 2.23 0.69
about
Find the meaning behind the Chase | 3.42 7.03 4.65 1.02
Manhattan Bank identity design

the format (material type) of search results, which resulted in choosing articles or
print books instead of e-books. The discovery tool (Primo) does not have a dedicated
facet for e-books; instead, participants had to use a combination of “Online Access”
and “Books” facets to limit search results to e-books. While the “Online Access” is
obvious in the list of facets of Primo, beginners were not familiar with the fact that the
“Books” facet is inside the “Material Type” group. This lack of direct facet for e-books
also resulted in beginners spending time visually identifying e-books from the search
results without applying any facet.

The help requests from participants during the test were mostly about: (1) under-
standing the general subjects to be searched (for instance, “Does ‘the moon’ mean the
earth’s satellite?”); (2) checking to see if a search result is relevant to the subject being
searched (for example, “I think this is a marketing textbook. It is online. So it should
be an e-book about marketing, right?”); and (3) identification of e-books (that is, the
e-book format) from the search results (for instance, “I am not sure if this item is an e-
book. Its label says ‘Online access available. The library also has physical copies.””). For
the first two types of help requests, the researcher clarified the meaning of the general
subjects, helped participants understand the information retrieval task instructions, and
checked to see if a search result is relevant. Regarding the third type of help request,
the researcher did not give straight answers but instead provided subtle guidance to
encourage the participant to explore, such as: “Does the interface show more informa-
tion about this item? What can you click to find out?” As mentioned, the researcher
provided explicit help only when the participant attempted all the options known to
him/her without success.

Positive comments from participants during the tasks covered e-book features like
downloading chapters or the whole e-book for offline reading, e-books available in PDF
format not requiring additional software, and relevance indication of search results
within e-books (such as ProQuest Ebrary).
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Negative comments regarding the discovery tool include no direct e-book facet, other
formats (such as journals, articles, and book reviews) appearing in book and media
search results, and too many search results for general subject searches. Participants
also complained about e-book interfaces and features, such as chapter headings not
available, unable to click from table of contents and index to different book sections,
limited e-book download options, limited search within e-book function, and confus-
ing copy text functions.

Searching for E-Books

Most participants selected the “Books & Media” tab on the Purdue Libraries homep-
age (see figure 6) to begin their searches. They simply used the subjects (topics) given
to them as the query keywords without reformulating the queries. A few participants
used the Advanced Search interface for some searches, searching the keywords in Titles
and selecting the Material Type as Books.

FIGURE 6
Search Box on Purdue University Libraries Homepage

Examples: Neil Armstrong. Engineering, etc.

Browse: Catalogs Databases Online Journals Advanced Search

On the search results page (see figure 7), most participants browsed the first page of
search results and selected an e-book based on its title. Browsing search results beyond
the first page was rare. A few participants first selected a print book, but most participants
noticed the difference between an e-book and a print book (“Online access available”
versus “Print Available” as the status). The use of the “Details” tab under each search
result was rare; participants tended to click on the title and view the e-book overview
page to see if the e-book was relevant. Related to this, the “Details” tab in Primo usu-
ally shows only the catalog information such as Title, Author, Subjects, and Publisher,
but not other useful information like book summary and table of contents. Although
the general topic searches generated large numbers of search results, the majority of
participants did not fully use the facets (see figure 7) to refine search results. The most
used facets by participants were “Online Access” and “Book” in “Material Type.”

Most search sessions were brief, with only a few actions on the search results page,
probably because there was no detailed information for participants to assess the
relevancy of each result. Participants had to open the e-book overview page from the
source (that is, the e-book platform) to examine more detailed information such as
book summary and table of contents.

Finding Information in E-Books

The difference of e-book experience significantly affected how participants completed
the test tasks. Beginners conducted more searches within e-book than intermediate and
expert users, while expert users relied more on the index, list of figures, list of tables,
and table of contents before using the search within e-book function. For example,
when looking for the definition of “Ideational Apraxia,” expert users knew to search
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for the term under both “I” and “A” in the index, whereas beginners showed a lack of
understanding of the index and list of figures and tables.

Beginners also had more difficulty understanding the search results in e-books than
expert users. We noticed that the search within e-book function is relatively limited
and far from the common web search experience. Beginners tended to type the exact
phrase from the task instruction as the search query. But the search function matches
any single keyword of the query in the book (not joining keywords or doing exact
phrase search), which could generate a long list of results. Some e-books (such as EB-
SCOhost) do not highlight the keywords in the search results, making it difficult for
participants to visually search for the matches. With more experience, expert users were
able to develop better and unique search queries that resulted in fewer search results.

Some e-books have features that are different from common interaction paradigms,
and participants across experience levels had difficulties understanding those features.
For example, the e-brary e-book platform has a special copy button for copying text (see
figure 8), but it does not have a tooltip to explain its function. After selecting the text,
most participants chose to right-click and select the copy function in the quick menu,
or pressed Ctrl + C keys. But the correct action is to click on the copy button and then
press Ctrl + C to copy the selected text in the dialog (see figure 9).

FIGURE 8
The Copy Button for Copying Text in Ebrary e-books
Introduction
¢ @00
Elections are not sufficient by themselves for representative democracy, by

any means, but they are a necessary minimal condition. Views differ sharply
about the appropriate evaluative criteria, but most agree that, at minimum,
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FIGURE 9
The Copy Dialog after Clicking on the Copy Button in Ebrary e-books
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As another example, the EBL e-book platform shows pages in image form by default,
which does not support direct text selection. To copy text from the e-book, users need
to switch to the PDF display by clicking on the “COPY” or “PDF” button (see figure
10). The majority of participants spent some time figuring out this feature.

FIGURE 10
The COPY and PDF Buttons for Copying Text in EBL e-books
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Qur first major trademark, the blue octagon we
designed to identify Chase Manhattan Bank in 1960,
was a simple bold form that could be carved into the
sides of buildings, reproduced in small size on business

Beginners had more expectations of interacting with an e-book from their general
web experiences than users with more e-book experience. Beginners tried to click on
the page numbers in the table of contents (see figure 11; e-brary e-books) to go to a
particular page. They wanted to scroll up and down pages, which may not be sup-
ported in some e-books (such as EBSCOhost). Some beginners tried to use the Ctrl +
F shortcut to search for words on an e-book page, which again may not be supported.

Posttest Responses
A majority of participants thought finding e-books in the discovery tool is “somewhat
difficult” (33%) or “neutral” (33%). The difficulty of e-book searches depends on the
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FIGURE 11
The Table of Contents Page in Ebrary e-books
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subject matter being searched, as the library’s e-book collections vary for different sub-
ject areas. Ten of the 12 participants reported they used facets to refine search results.

Participant rated distinguishing between print books and e-books as “very easy” (17%),
“easy” (33%), and “somewhat easy” (42%), despite some difficulties shown in perfor-
mance measures and our observations. The majority of participants (58%) were neutral
on whether it was easy for them to identify if an e-book would be helpful. Two partici-
pants rated “somewhat easy,” two rated “easy,” while one participant rated “difficult.”

Participants’ responses to the ease of reading e-books ranged from “somewhat dif-
ficult” (17%), “neutral” (17%), “somewhat easy” (33%), to “easy” (33%), indicating a
wide range of individual differences. Some participants mentioned the discomfort of
looking at the computer screen for long periods of time, while a few others said they
were used to reading e-books on screens. The e-book interface and format could affect
participants’ ratings, as two participants mentioned the difficulty of zooming in or out
in e-books when texts are small, as well as the difficult navigation within some e-books.

In line with previous researches on e-book reading, all participants reported doing
more skimming, less thorough reading with e-books than print books. One participant
stated the possible reasons for skimming e-books as, “feeling the book is very important”
and “my eyes get quickly tired when I spend too much time reading on a screen.” Another
participant reported less highlighting and annotation in e-books than print books.
These two comments indicate important limitations of current e-books: ergonomics
of the screen display and limited interactive features for reading.

Participants are concerned about inconsistent print and download restrictions across
e-book platforms. As of January 2016 at Purdue University, EBSCOhost e-books can be
downloaded and read offline for up to seven days, and users can download up to 60
pages of an e-book. ProQuest Ebrary allows offline use of e-books for up to 14 days,
and an individual chapter downloaded from an e-book does not expire. ProQuest
Ebrary also has quotas for copying and printing pages as percentages of the book
length. ProQuest EBL allows offline reading through Adobe Digital Editions, and us-
ers can print up to 20 percent and copy up to 5 percent of any e-book’s total content. It
is unlikely that users will understand these different restrictions when they are using
e-books for their study and research. As a result, participants’ ratings of the download
and print features are mixed: two participants rated “very easy,” five rated “easy,”
three rated “neutral,” and two rated “somewhat difficult.” Participants mentioned
the difficulty of figuring out how to download or print a specific page or page range.
One participant mentioned the use of print-screen button when there were limitations
on downloading or printing.
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Participants complained that not all books are available in e-book format. One
particular example from a participant is that the library removed a print book that he
frequently needed but did not replace the print book with an equivalent e-book. Some
e-book interfaces have potential accessibility issues. For example, ProQuest EBL by
default shows e-book pages as images. To use a screen reader to read the text, users
may have to manually switch the image view to PDF view on the interface.

Overall, there were concerns of inconsistent e-book layout and interface features
from participants. Some e-book platforms have more advanced features and fewer
restrictions than others. Participants had not only different task performances with
the e-book platforms, but also different impressions of overall usability. We noticed
that more experienced participants could quickly adapt to different e-book interfaces,
while beginning users took a longer time to adjust to the differences.

Discussion

The analysis of usage data confirmed previous findings that academic e-books are
mainly used as online references to extract information. The majority of reading ses-
sions were no longer than 30 minutes, and long, thorough readings of a high number
of pages or the entire e-book was rare. From the visualizations (see figures 4 and 5), a
significant percentage of reading sessions involved just the beginning pages of e-books,
suggesting that users were browsing or skimming the e-books to see if their content
was relevant. Another significant pattern was the reading of certain page ranges, book
sections, or chapters. This selective reading pattern showed that users considered
some e-books to be collections of individual articles, and they were only interested in
relevant chapters for their research needs.

The user tests showed that users’ experience levels mediated their ability to search
for information and navigate within e-books, as well as their awareness of different
e-book features. Beginning users tended to rely on the search function when looking
for specific information in e-books, while experienced users were more aware of the
table of contents, list of tables and figures, and index. E-books in the user tests did not
match the general web interaction paradigms. Inexperienced participants expected that
all chapter titles, keywords, indexed terms, and page numbers would be hyperlinked,
which was not consistently implemented across different e-book platforms. Besides
being unfamiliar (unlike web search interface), the cross-platform inconsistencies may
increase the learning curve for beginning users.

Furthermore, we observed that the inconsistent e-book features of search, naviga-
tion, and essential reading functions (copy, highlight, download, print, and notes)
contributed to the disconnection between print and e-book user experience. Mismatches
between user expectations and e-book features were a major source of usability con-
cerns for participants. Users viewed the inconsistent limits on e-book download and
print as a significant obstacle for them to effectively use e-books for their research.
More important, the current e-book interface lacks support for effective navigation
and information retrieval (for example, multiple-page view and search across multiple
e-books) that is critical for nonlinear reading of scholarly publications. The full-text
search function in e-books was not on par with the general web search experience.
The table of contents, list of tables and figures, and index in some e-books were simple
replications of the print books and did not support cross-references.

Academic reading is an active process of sense-making and knowledge development.
To better support this dynamic process and different reading patterns, e-books should
have a standard set of reading tools and features and, above all, offer a consistent user
experience across different e-books. Given the impact of e-book platforms on user
experience with e-book reading and their performance of the information-seeking
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tasks, we have developed a preliminary list of e-book interface design recommenda-
tions based on our data analyses and user tests results (see table 6). Along with the
design recommendations, we have also included a set of notes for improving library
instructions of e-book users.

Conclusion
In this study, we developed a structured, user-centered assessment methodology by
integrating e-book usage analysis and empirical user tests. We have summarized the
behavior patterns from our observations of the user tests and discussed how these
behavior patterns may be indicative of potential interface design and usability issues of
e-book platforms. In general, we observed that the design of e-book interface needs to
address the disconnection of reading experience from print books and support effective
navigation and information retrieval in e-books. These findings could be used to direct
the design of e-book features and overall user interactions. E-books will inevitably be
part of library users’ information resources, and it is critical for libraries to continuously
improve the user experience of e-books to support users’ research and study needs.
One limitation of the study is that we did not measure participants’ prior experi-
ence of using print books in their study or research. We assumed that, being at a major
research university, participants should be familiar with print books such as textbooks.
Thus it may be difficult to identify specific effects of print book experience on partici-
pants’ task performance. From our observations of user testing, it is likely that experi-
enced e-book users also had more experience of using print books than inexperienced
e-book users. Another related limitation is that we did not collect participants’ prior
research experience, discipline backgrounds, or other demographic measures, although
the testing tasks were designed to not depend on any discipline knowledge and cover
a wide range of subject areas. Furthermore, we believed that overall experience with
the library website and e-books could better classify participants for this study. Because
e-books are an important part of the library’s collection, we expected that the prior
experiences measured in the screening questionnaire could indicate distinct perfor-
mance patterns in the user test. The differences between experts and novice users that
we discussed in the results supported our hypothesis. Finally, having a researcher next
to the participant during the user test could affect the participant’s behavior, although
the benefit of close observation probably outweighs the negative influence.
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APPENDIX A. Screening Questionnaire for User
Test Participants

Introduction

Thank you for your interest in helping us understand the user experience of e-books in
academic libraries. The goal for this study is to gather information about how people
perceive and identify relevant e-books and use e-book readers available via the library
website to read e-books and find information. We would like to improve the e-book
experience for users, from searching to reading.

The 5-minute survey below will ask about your experience with e-books and the
Purdue University Libraries website. We shall use this information to group participants
by experience level and schedule an equal number of evaluation tests from each group.
Potential participants will receive a link to a shared Google Calendar where you can
schedule for the evaluation study.

It may be possible that the quota for your corresponding experience level group is
full and you won't be recruited for the study. In this case, your screening questionnaire
responses and e-mail address will be deleted as soon as we have determined that no
additional participants are needed for the study.

Please accept the terms to continue to the survey or close the tab to cancel. Thank you.

Survey Questions
1. Foreachitem below, please select one frequency that best matches your experience:
o  Experience with Purdue University Libraries website
Experience with finding books on library website
Experience with finding scholarly articles on library website
Experience with finding e-books on library website
Experience with reading e-books from library website
Experience with downloading and printing e-books from library website
Experience with e-book readers like Kindle
o  Experience with reading e-books in mobile phone or tablet
(The frequency options are: “Never,” “A few times ever,” “2-3 times a year,” “Monthly,”
“Weekly,” “2-3 times a week,” and “Daily.”)
2. How do you find (locate) e-books?
3. For what purpose do you read e-books?
4. How do you read e-books? (Select all options that apply)
I read from start to end
I read the first few pages
I skim-read chapter beginnings
I read the chapter/pages I am interested in
I search the e-book for what I need
o Other
5. What features of e-books do you usually use? (Select all options that apply.)
o Search
Table of Content
Index
Download
Copy & Paste
Printing
Notetaking
Highlighting
Bookmarks
o Other
6. Please provide us with an e-mail address, so we can schedule an evaluation time:

Oo0oooaoao

0Oo0ooa0o

Oo0Oooooaoao
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APPENDIX B. Posttest Participant Survey

Demographics

Your age:

Your gender: Male / Female

If you are a student, please indicate which year you are currently in:
o Freshman

Sophomore

Junior

Senior

Master’s Student

Doctoral Student

0Oo0oooag

If you are a professional, please indicate your position title:
Your major or research field:

Based on your experience with the library website and the e-book readers, please
answer the following questions about searching, e-books, e-book readers, and other:

Searching
How easy is it for you to find e-books via the library website? Please explain after the
option you selected.
o Very Difficult
Difficult
Somewhat Difficult
Neutral
Somewhat Easy
Easy
Very Easy

Oo0oooaoao

Do you find the information provided about the tasks sufficient and clear for you to
identify what you are looking for? Why?

Do you use any filters to better find what you are looking for? If yes, which filters do
you use when looking for e-books on the library website?

Is it easy for you to distinguish between print books and e-books? Please explain.
o Very Difficult

Difficult

Somewhat Difficult

Neutral

Somewhat Easy

Easy

Very Easy

Oo0Oooaoao

How easy is it for you to identify if an e-book will help you get your answer? Please
explain.

Very Difficult

Difficult

Somewhat Difficult

Neutral

Oo0ooao



m}
m}
O
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Somewhat Easy
Easy
Very Easy

Do you find the e-book search results mostly relevant or irrelevant? Please give ex-
amples if you can.

How useful do you find e-books as a library resource? Please explain.

(]

Oooao

[m]

Not Useful at All
Mostly Not Useful
Neutral
Somewhat Useful
Very Useful
E-books

How easy is it for you to read e-books? Please explain.

]

Oo0Oooaoag

Very Difficult
Difficult
Somewhat Difficult
Neutral

Somewhat Easy
Easy

Very Easy

How do you find e-books in comparison to traditional print books? Do you read e-
books differently from print books?

What would you say are the strengths of e-books over traditional print books?

What are the weaknesses of e-books in comparison to print books?

How easy is it for you to understand your current location/position in an e-book?
Please explain.

]

Oo0Oooaoag

Very Difficult
Difficult
Somewhat Difficult
Neutral

Somewhat Easy
Easy

Very Easy

E-book Readers
How easy is it for you to use the e-book readers? Please explain.

O

Oo0ooaoao

Very Difficult
Difficult
Somewhat Difficult
Neutral

Somewhat Easy
Easy

Very Easy
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How easy is it for you to find specific information in an e-book? Please explain.
o Very Difficult

Difficult

Somewhat Difficult

Neutral

Somewhat Easy

Easy

Very Easy

Oo0Oooaoao

How easy is it for you to download and print e-books from the readers? Please explain.
o Very Difficult

Difficult

Somewhat Difficult

Neutral

Somewhat Easy

Easy

Very Easy

Oo0oooaoao

How important is it for you to be able to highlight, annotate, or take notes into the
e-book? Please explain.

What other functionalities would you like to have on e-book readers?
Other
Do you have any other comments or suggestions about the e-book readers available

on the library website?

How would you define an e-book after the tasks?
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