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Abstract
The virtual library is a digital representation of an academic library and should provide a
similar level of engagement, interactivity, and research support that users find in the physical
library location. A virtual academic library should be user-centered, contain multi-media, being
socially engaging, and foster community. Using these elements from Library 2.0 and the
characteristics of Human-Centered Design, a rubric to assess virtual academic libraries was
developed. The rubric measures where the library pages are meeting the standards and the areas
that need to be further developed.
The libraries evaluated ranked high in most areas. Areas for enhancement include
malleability and ownership. The rubric serves as a starting point for assessment but requires
additional delineation in each characteristic to allow for variations in how libraries meet the
criteria.

4

Table of Contents
Abstract ........................................................................................................................................... 3
Preface............................................................................................Error! Bookmark not defined.
List of Figures ................................................................................................................................. 5
List of Tables .................................................................................................................................. 5
Introduction ..................................................................................................................................... 7
Literature Review.......................................................................................................................... 11
Libraries and technology........................................................................................................... 11
21st century learning.................................................................................................................. 12
The virtual library ..................................................................................................................... 14
Theory ........................................................................................................................................... 17
Project Overview .......................................................................................................................... 22
Evaluation ..................................................................................................................................... 28
Results ........................................................................................................................................... 37
Conclusion .................................................................................................................................... 39
Appendix A: Completed Rubrics .................................................................................................. 41
References ..................................................................................................................................... 54

5

List of Tables
Table 1. Rubric with Library 2.0 and HCD components .............................................................. 23
Table 2. Rubric used to evaluate library homepage ...................................................................... 24
Table 3. List of institutions reviewed ........................................................................................... 26
Table 4. Results of assessment...................................................................................................... 28

6

List of Figures
Figure 1. Boston College library homepage ................................................................................. 29
Figure 2. UCLA library homepage ............................................................................................... 30
Figure 3. University of Notre Dame library homepage ................................................................ 31
Figure 4. University of Notre Dame library homepage ................................................................ 31
Figure 5. UCLA library homepage ............................................................................................... 33
Figure 6. Sections of Boston College library homepage .............................................................. 34
Figure 7. Sections of Boston College library homepage .............................................................. 34
Figure 8. Search box from the University of Notre Dame site ..................................................... 35
Figure 9. "Favorite" on the University of Notre Dame site .......................................................... 35
Figure 10. Digital exhibits on the University of Notre Dame library homepage ......................... 36
Figure 11. Digital collections on Boston College library homepage ............................................ 37

7

Introduction
At many colleges and universities, the library is considered the heart of the campus. The
academic library serves many purposes to its users. Aside from the obvious physical collections,
the academic library offers reference, instructional, and circulation services, as well as
workshops and other educational events. There is another highly valued service that the
academic library provides -

.T

as librarians were encouraged to consider library space as

-2000s
(Spencer & Watstein,

2017, p. 390). The academic library provides space for researchers to access information, find
assistance in their research, study and/or work collaboratively, and take part in workshops and
events to expand their knowledge.
Historically, access to the collections, library space, and services meant having to be
physically in the library. With the emergence of the internet and other technology tools in the
1990s, and now with the pervasiveness of technology and user expectation that resources be
available online, academic libraries have an increasingly virtual presence in addition to their
physical one. This virtual space has become an important part of the academic library and its
services. As libraries strive to connect their work to educational outcomes, the virtual library
space has taken on increased import. T
strategic plan and its branding and marketing efforts. Additionally, academic libraries are
continually adding services to their virtual spaces, such as the ability to chat with a librarian,
recommend a resource, and personalize their online library space. Where library sites used to
serve primarily as communication tools (Blummer, 2007, p. 46), virtual spaces are looking a lot
like online, or digital, branches of the library. Users increasingly expect to have a similar
experience in the online library as they might have in the physical library space.
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As far back as the 1990s, it was assumed that libraries would lean towards more digital
assets (Crawford, 1999, p. 102) but also that the electronic would be balanced by the physical.
Emerging technologies and the use of instructional technology tools not only have changed the
ways academic libraries operate and provide access to resources but also how users use libraries.
S

1990 ,

library services and access to resources (Saunders, 1999, p. 2). Technology tools forced libraries

expectations. Technology has also spurred changes to library operations and workflow, resulting
in new positions such as Emerging Technologies Librarian, IT Librarian, and Scholarly
Communications Librarian. Technological advances have made academic libraries less
dependent on their physical spaces and more focused on users- faculty, students, and researchers
(York, 1999, p. 135).
The transition of academic library websites from static to dynamic, informational to
,
Maness

L

2.0 (Maness, 2006). Library 2.0 is defined by
,

,

-based technologies

to web-

(2006). Again, according to Maness, L

2.0

is a user-

(2006) where the virtual library space provides access to

resources and library services but also invites the user to interact with the content. It serves as a
virtual library space and incorporates technology, as Web 2.0 tools like blogs, podcasts, tagging,
and social networks. The prevalence of technology tools makes it easier to make information
accessible and allows users to interact with that information.
Human-Centered Design (HCD) is another theory that places importance on the
interactions between humans and online systems. Systems, such as websites, that follow HCD
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are user-centered and user-friendly, interactive, and meet the needs of users (Cooley, 1999, p.
65). Taken together, Library 2.0 characteristics and the elements of HCD provide the framework
for engaging, interactive, and user-centered virtual library spaces.
Academic libraries are adapting their virtual spaces to become digital branches, creating
the Academic Library 2.0 (Xu et al., 2009, p. 330). An analysis in 2011 showed that, in the
decade between 2000 and 2010, academic library sites have made strides to incorporate
technology that makes their sites dynamic and interactive (Aharony, 2012, p. 771) and are
increasingly focused on their u
:

,

(Aharony,

2012, p. 774)..
It is important for academic libraries not just to have an online presence but to build a
virtual branch for their users where users can expect to find collections as well as research
support, instruction, and interaction with library staff. Many students and faculty interact with
their academic library solely online and rarely use the library in person. Technology changes and
advances rapidly; therefore, it is necessary for academic libraries to continuously assess their
virtual libraries to be sure that they are meeting the needs of their users.
Recently, the global COVID-19 pandemic made it very clear that academic libraries must
be positioned to respond to the research needs of their community regardless of whether or not
they are on campus. While many libraries were able to make the transition to online operations
with relative ease, the experience has raised awareness of the gaps in service and resources that
were not apparent when library staff and users had access to the physical library. In most cases,
the virtual library branch is not expected to replace the physical library but, instead, the virtual
branch should be an extension of the physical space, working in concert with the library as a
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whole to provide a cohesive library experience to all users. The rubric created using the
characteristics of Library 2.0 and HCD shows where the strengths are in the virtual library and
where there is opportunity for further enhancement.
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Literature Review
Libraries and technology
Academic library sites have transformed throughout the last thirty years from static pages
that existed primarily as tools to provide users with operational information to pages that are
dynamic, interactive, and invite the user to explore and spend time on them (Aharony, 2012, p.
774; Maness, 2006). Academic library sites are increasingly user-centered, providing access to
resources but also trying to anticipate the needs of library users and provide research and
academic support virtually. Where the sites of the 1990s and

2000

,
interacting with people and information (King, 2009, p. 5) and

-creation through

(De Sarkar, 2019).
T

academic library should exist in two places - a physical location (or locations)

and online (King, 2009, p. 5). In his book, Being Analog: Creating Tomorro
(1999),

W

C

...

s Libraries

ontain substantial print

collections and are likely to keep acquiring print materials - but within a context that prefers
(p. 14).
Now, as in the 1990s, librarians must keep the focus on the most important aspect of library
service - the users (Crawford, 1999, p. 29). The virtual library is an important part of the service
that academic libraries offer (George, 2005). Crawford (1999) predicted that libraries will have
to balance the demand for virtual collections and electronic access with the need for maintaining
. I

near certainty that the future mix of digital

and analog media is unpredictable, but that it will continue to be a mix rather than a uniform
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(p. 16). He further asserts that with advances in technology comes complexity
and an increasing number of choices (p. 16). Diversity of access, of collection formats, and of
space will continue to be important components of library offerings (p. 32). U
expectations will drive the development of library services and how they are accessible on the
library site.
Emerging technologies helped drive the development of library sites. As technology
improved, access to collections came online, i.e. the e-book and e-journal. While many libraries
still maintain physical collections, most have incorporated electronic collections as an integral
part of their collection development strategy. The way collections are acquired and processed by
library staff has also changed with technological advances. Even the ownership of those
collections has changed as many digital collections are licensed by, rather than purchased by, the
institution. Notably, technological tools have led to increased access to library material and
resources as well as library services such as reference and instruction.
This evolution was predicted by Don Waters, director of the Digital Library Federation,
1998

...

anizations that provide the

resources, including specialized staff, to select, organize, provide intellectual access to,
distribute, preserve the integrity of, and ensure the persistence over time of collections of digital
works so that they are readily and economically available for use by a defined community or set
of communities (Keys, 1999, p. 168).

21st century learning
At their core, libraries are about sharing information and fostering learning. Technology
has impacted how and where learning takes place. Libraries have addressed this by considering
(Spencer &
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Watstein, 2017, p. 390). To achieve this, libraries have enhanced their websites by adding
interactivity and access to services in addition to the collections, and partnering with other
academic departments to help support the academic and research needs of their users and
demonstrate their own value to their institutions.
Technology plays a major role in defining what user needs are and how the libraries can
address them. Yet, libraries may struggle to meet those needs. Robert McDonald and Chuck
Thomas wrote that there is often a disconnect between the needs and expectations of the users
,

of online information

(McDonald & Thomas, 2006, p. 4). However, user needs are variable and will
change based on their information needs (Chowdhury & Chowdhury, 2011, p. 155). G. G.
Chowdhury and Sudatta Chowdhury recommend assessments that focus on the user (Chowdhury
& Chowdhury, 2011, p. 165).
L

W

, T

(Watson,

2010, p. 48). Whether the user is utilizing library resources in person, in a physical library
branch, or online, in the virtual library branch, the experience should be similar and should
include access to necessary resources and the value-added services such as research assistance
and instruction.
W

[

30

,

IT n education

and the more recent rise of the social web, acknowledging the sociality of learning has become
(Watson, 2010, p. 53). This social aspect of learning also applies to the library as a
learning space. S

,M

.

n

emphasize the significance of interpersonal communication in the process of research
(Mierzecka et al., 2017, p. 936). Creating a community feel in the library spaces, fostering
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communication, allowing for flexibility and personalization, partnering with other campus
departments all lend themselves towards integrating the social aspect of learning, where there
can be discussion, exploration, and creativity.

The virtual library
T
(Aharony, 2012, p. 776). These days, it is possible for users to only access the library
and its resources online, making the academic library website, in essence, another branch of the
library, a virtual library space, rather than merely a way to access information about the library
and its services. A

form to connect, share and engage with
(De Sarkar, 2019).

Libraries are not just buildings that house books, journals, and other material. They also
serve as spaces for study, research, meetings, and, in some cases, special events. Virtual libraries
can also provide the same. K

[

,

digitally, on the Web. It offers much more than a traditional library website in many ways,
because a digital branch has real staff, a real building, a real collection, and a real community
happening on and around it (2009, p. 8).
Library spaces, whether physical or virtual, should be well-planned and be user-friendly.
Crawford (1999)
minutes

(p. 64). Library spaces need to be

thoughtfully designed but also flexible and able to adapt to changing needs and technology.
Amidst these changes, academic libraries must also figure out how to keep their virtual
spaces connected to the physical library. Ther
(Rosenfeld et al., 2015, p. 15). The goal is to provide users of the digital
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. I
servic

,

,
(Rosenfeld et al., 2015, p. 18). The virtual library is an extension of the

physical library and requires similar attention to branding, upkeep, and staffing as the physical
location does. There should be a balance between the virtual and physical library spaces in order
to meet the needs of more and more diverse user communities.
The Internet and increasing access to technology has encouraged the expectation that
information is always available immediately and for free and without the assistance of the library
or librarians (Saunders, 1999, p. 3). The Internet and technology have also changed how users
research. With each new advance, users are less likely to use previous tools in the absence of
newer ones. For exam

,S

keywords and combining terms. When the online system went down, users waited for it to come
back up instead of going to a backup card catalog or microfiche format (Saunders, 1999, p. 2).
For this reason, libraries must be informed and aware of new technologies and employ creativity
in incorporating them into the virtual library. Library 2.0 components provide a framework for
assessing the virtual library. Maness outlines the theory for Library 2.0 as containing four
components: user-centered, provides a multimedia experience, allows for synchronous and
asynchronous communication between users and librarians, and is communally innovative - that
is, allows users to participate in the creation of communities within the library rather than just
access information (Maness, 2006). Building upon this theory, Xu et al. suggest that academic
libraries should strive towards Academic Library 2.0, with three sections that work holistically:
Librarian 2.0, User 2.0, and Information 2.0 (Xu et al., 2009, p. 329). A
W

L

2.0

2.0 (Xu et al., 2009,
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p. 329). Libraries must keep abreast of technological advances and keep the criteria used to
evaluate virtual library spaces current, as well (Konnur et al., 2010, p. 3). This can be
challenging due to the pace of technological change and the variations with which libraries can
meet the criteria. Chowdhury and Chowdhury adapted the Five Laws of Librarianship, developed
by Ranganathan in the 1930s to reflect the digital age, including information is a growing
organism, meaning that we should always keep users in mind so that every bit of information
stored within the system is accessible by its target users, and as a corollary users of the
information system or service should find the information they require efficiently and
effectively (Chowdhury & Chowdhury, 2011, p. 2).
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Theory
The methodology for this project is based on Human-Centered Design. In Information
Design, edited by Robert Jacobsen, author Mike Cooley described human-centered systems as a
,
(Cooley, 1999, p. 66). Human-Centered Design (HCD)
posits that technology/systems can be designed in such a way as to engage the user and
-machine interaction resulting in a human-

(Cooley, 1999,

p. 65).
Academic library sites are using technology to be more engaging, to provide services
online similar to those a user would find in the physical library, and have the digital branch
encourage exploration and knowledge gathering in the same way as a physical library does.
L

,

education should facilitate that. It should stimulate and excite our imagination and sense of
(Cooley, 1999, p. 80). Human-Centered Design is one way in which to encourage this
imagination and exploration.
According to Cooley (1999, p. 68), systems, or in this case, websites, demonstrating
Human-Centered Design principles will exhibit these nine characteristics: coherence,
inclusiveness, malleability, engagement, ownership, responsiveness, purpose, panoramic, and
transcendence.
Following is a discussion of each characteristic and its representation in a digital branch
of an academic library site.
Coherence

18
Coherence stipulates that the user will unders

pose is and what is

possible on the site (Cooley, 1999, p. 68). Coherence is related to the concept of transparency, in
that it should be very clear what is happening on the site. A user of an academic library site
should immediately understand what options are available on the site through links with jargonless terminology, clearly marked navigation, and necessary information prominently placed on
the landing page.

Inclusiveness
T

em should be inviting and tend to invite you in and make you feel part of a
(Cooley, 1999, p. 68). Inclusiveness can be demonstrated in a digital branch by

having ways in which to interact with library staff (i.e. virtual chat), or by having accessibility
features that make it easy for users of screen readers to navigate it. The academic library site
should feel familiar and welcoming to the user, which can be accomplished in a number of ways,
including the use of branding and pictures of events.

Malleability
Malleability is the ability of the user to create their own experience on the site (Cooley,
1999, p. 68), fo

.E
,

traditional online public access catalog (OPAC). These discovery services provide access to the
catalog and electronic resources and allow users to create accounts and personalize the
experience.

19
Engagement
Human-Centered Design emphasizes the interaction between the machine and the user.
This characteristic reinforces the importance of the system encouraging the participation of the
user (Cooley, 1999, p. 68). Similar to the characteristic of inclusiveness, engagement in the
system means that the user feels connected to a community through the system. Examples of
engagement can be the ease through which a user can find the information they need or get the
help they need easily with minimal frustration.

Ownership
In this characteristic Cooley suggests that one should f
(1999, p. 68). A component can also include the user having created parts of the
system. An example of this can be the use of tagging. Some academic libraries allow users to add
tags to records to improve the meta data and findability. Another example might be the ability to
suggest resources through an online request form or initiate the purchase of a resource through
an on-demand acquisition model.

Responsiveness
This is the sense that the system will do what the user wants it to (Cooley, 1999, p. 68).
In an academic library website, this means that the links will bring the user to resource or
information desired and that help can be found quickly. In this age of instant gratification,
responsiveness may also mean that users have unrealistic expectations of what the system can do
and how quickly. For example, many users think that everything is available, in full text, online
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and are frustrated to discover that some resources are not immediately available electronically.
To be responsive, the academic library should anticipate that frustration and offer alternatives.

Purpose
For this characteristic it is expected that the system is able to respond to the reason the
user is using it and, importantly, move beyond that purpose (Cooley, 1999, p. 70). An example is
when a user goes to a library site looking for a specific item for research but then finds additional
resources in support of that research.

Panoramic
W

,

the

acquisition of boundary knowledge and allows the user to act more effectively and competently
(Cooley, 1999, p.
70). As with purpose, the user goes to a site in search of particular information, a book, for
instance; once at the library site, the user is comfortable enough to begin exploring and realizes
that, in addition to the book the user was after, the library can also offer articles, videos, and
.T
originally looking for.

Transcendence
T
provoked to transcend the imm

,

,

n

(Cooley, 1999, p. 70). On the academic

library site, the user is able to meet their research needs (that boundary knowledge) but, through
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the design or tools on the site, is encouraged to explore more. For example, some discovery
systems will recommend other resources, similar to the way online stores will recommend
additional products based on what a user has looked at or already purchased.
These characteristics of Human-Centered Design will encourage users to be actively
engaged with online systems, to be inquisitive and explore the possibilities in an online
environment rather than passive consumers.
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Project Overview
This project involved developing a basic rubric that academic libraries can use to assess
their virtual library spaces. The rubric uses elements of Human-Centered Design theory
combined with the characteristics of Library 2.0 to assess the elements necessary to have a
dynamic, interactive, and engaging virtual library space. The characteristics to be assessed were
M

L

2.0

(Maness, 2006)

X

. s Academic Library 2.0

theory which takes Library 2.0 and applies the theory to academic libraries in particular (Xu et
al., 2009). Under these characteristics are the elements from Human-Centered Design theory
(Cooley, 1999). The theories were combined for the rubric because the elements complement
each other and help define a dynamic and interactive virtual space. Table 1 shows the
characteristics, a description, and examples of what that might look like on an academic library
site. The rubric is organized by Library 2.0 elements (in bold) and HCD elements which are the
evidence supporting the existence of Library 2.0 elements. The components of each theory work
in concert to demonstrate whether the virtual branch is meeting the requirements of a usercentered, socially rich, communally innovative site with multi-media.
The rubric was used to assess the homepages of a sample of three academic libraries. The
rubric can be used by libraries to further enhance the online experience for users. It is expected
that many libraries are already embracing Human-Centered Design and the elements of Library
2.0 to create a virtual presence in which users can expect to find many of the same types of
resources and interactions that they would find in the physical branch of a library
This assessment is particularly useful now that the virtual branch has become vital to
library operations as college and university campuses responded to the COVID-19 crisis. This
global pandemic has resulted in campuses closing to students and faculty and, instruction taking
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place completely online with very little notice or time to prepare. Likewise, libraries had to
scramble to be able to provide the research support necessary for faculty to be able to move their
class content online and for students to complete their coursework.
Table 1. Rubric with Library 2.0 and HCD components
Characteristic (Theory)

Definition

Examples

User can participate in the site;
User-centered (Library 2.0)
content is dynamic
User is aware of the possibilities

Clear navigation menu; user-

on the site

friendly language

Site s ability to conform to user s

Ability to personalize catalog or

needs

homepage; mobile-friendly site

Site responds to users needs and

Access to research; connect with

encourages further exploration

librarian; FAQs

Coherence (HCD)

Malleability (HCD)

Purpose (HCD)

Dynamic content to enrich
Multi-media (Library 2.0)
experience
Site contains audio and video
Audio/Video

Screencasts, video tutorials
content
Site allows for communication

Socially rich (Library 2.0)
and interaction
Online chat; online classes;
Engagement (HCD)

Encourages user participation
feedback forms
Accessibility features; mobileSite responds to individual

Responsiveness (HCD)

friendly; information is
requirements and needs
discoverable

24
Site is adaptive to changing
Communally innovative (Library 2.0)

needs, expectations, and
demographics
User is made to feel part of a

Chat with librarians, submit

community

resource recommendations

Inclusive (HCD)

User feels they can create
Personalize pages; add
Ownership (HCD)

content and have ownership over
tags/metadata
parts of the system
User can attain boundary
User locates information needed as

Panoramic (HCD)

knowledge and is able to use site
well as additional sources
effectively and competently

Transcendence (HCD)

Browsability of the site; user finds

Catalog encourages browsing;

needed information and explores

additional source

further

recommendations

The rubric (Table 2.) was used to assess each site, awarding a point, or a fraction thereof,
for each HCD characteristic in the sections.
Table 2. Rubric used to evaluate library homepage
Library:
Characteristic (Theory)

Definition
User can participate in the

User-centered (Library 2.0)
site; content is dynamic
User is aware of the
Coherence (HCD)
possibilities on the site
Site s ability to conform to
Malleability (HCD)
user s needs

Evidence on site

Score
X out of 3
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Site responds to users
Purpose (HCD)

needs and encourages
further exploration
Dynamic content to enrich

X out of 1

Multi-media (Library 2.0)
experience
Site contains audio and
Audio/Video
video content
Site allows for
Socially rich (Library 2.0)

communication and

X out of 2

interaction
Encourages user
Engagement (HCD)
participation
Site responds to individual
Responsiveness (HCD)
requirements and needs
Site is adaptive to
Communally innovative

changing needs,

(Library 2.0)

expectations, and
demographics
User is made to feel part

Inclusive (HCD)
of a community
User feels they can create
content and have
Ownership (HCD)
ownership over parts of
the system
User can attain boundary
Panoramic (HCD)
knowledge and is able to

X out of 4

26
use site effectively and
competently
Browsability of the site;
user finds needed
Transcendence (HCD)
information and explores
further
Total

X out of 10

For this project, a sample of three academic library sites were selected from the current
members of the Association of Research Libraries (ARL) (https://www.arl.org/list-of-arlmembers/) (Association of Research Libraries List of ARL Members), which is an organization of
libraries and archives at universities, government agencies, and large public institutions in
Canada and the United States. Membership is by invitation and is based on the institutions
having shared values and goals. The institutions are all classified as R1 institutions according to
The Carnegie Classification of Institutions of Higher Education. This means they are doctoral
(The Carnegie Classification of
Institutions of Higher Education, 2017). The institutions are located across the country and are a
mix of public and private (Table 3.).
Table 3. List of institutions reviewed
Institution

Location

Institution type

URL

Boston College (BC)

East

Private

https://library.bc.edu/

West

Public

https://www.library.ucla.edu/

University of California Los
Angeles (UCLA)

27
MidUniversity of Notre Dame (ND)

Private

https://library.nd.edu/

west

To keep the scope manageable, the homepage of each academic library site was
evaluated. Because the COVID-19 global pandemic has resulted in many libraries being closed
to users and staff working remotely, the COVID-19 update announcements on each site were
also reviewed as they will likely contain a synapsis of the online services that are offered.
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Evaluation
The rubric in Table 2 was used to assess the homepage of each academic library. Each
HCD element was worth a point, or a fraction thereof, depending on the supporting evidence
found. Table 4 shows the results of the assessment. The completed assessments can be found in
Appendix A.
Table 4. Results of assessment
Libraries
Characteristic (Theory)

BC

ND

UCLA

2.75

3

2.5

Coherence (HCD)

1

1

1

Malleability (HCD)

.75

1

.75

1

1

.75

Multi-media (Library 2.0)

.75

0

1

Audio/Video

.75

0

1

Socially rich (Library 2.0)

2

2

1.75

Engagement (HCD)

1

1

1

Responsiveness (HCD)

1

1

.75

3.5

4

3

Inclusive (HCD)

1

1

.5

Ownership (HCD)

.5

1

1

Panoramic (HCD)

1

1

1

Transcendence (HCD)

1

1

.5

9

9

8.25

User-centered (Library 2.0)

Purpose (HCD)

Communally innovative (Library 2.0)

Total

Examples of evidence or the lack of evidence of the elements follow:
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User-centered
Coherence
Each of the three sites were well organized and contained user-friendly language. Users
could quickly locate services or research support. In the two examples below, the difference in
the prominence of the search box is notable. The search box on the BC site (Figure 1.) is large
and difficult to miss whereas the search box on the UCLA site is small and crowded by other
content.
Figure 1. Boston College library homepage
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Figure 2. UCLA library homepage

Malleability
T

.T

U

N

D

offers users

the option to log in and personalize aspects of the page. Neither BC nor UCLA have this option
on their homepages. The first opportunity for personalization is the search box that allows users
to select the default search option. Users could select options to search the catalog with various
electronic resources or to search dissertations and theses or the library site itself. The homepage
includes a box in which users with school credentials can identify and save their favorite services
and resources so they always appear in that box. There is also an option to hide the box for those
who are not interested in that service or who do not have the credentials.
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Figure 3. University of Notre Dame library homepage

Figure 4. University of Notre Dame library homepage

Purpose
Each of the three sites were organized in such a way that a user could easily find
. UCLA
information on the most prominent links were informational about the physical library. This
information is necessary, of course, but, in a virtual library emphasis should be placed on the
virtual library services and resources.

Multi-media

32
Audio/video
There were mixed results in this area. While the sites themselves likely had multi-media
,

. UCLA

multi-media content such as tutorials and online workshops from the homepage and, therefore,
got a full point. Multi-media content was located from a sub-me

BC

library homepage. Because it was buried, a partial point was awarded. There was no evidence of
multi-media on the ND library homepage.

Socially rich
Engagement
Each of the three sites were engaging, encouraging user participation with multiple ways
to connect with librarians, request a research consultation, or take part in virtual workshops.
Responsiveness
All three sites were mobile friendly and easy to navigate on a mobile device. The
accessibility features were not tested because access to screen reader software was restricted due
.T

. UCLA

homepage was scored at .75 because, though the page was laid out in three columns, the width of
the columns varied throughout the page which made for a halting scan of the page.
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Figure 5. UCLA library homepage

Communally innovative
Inclusive
Each site fostered community by encouraging contacting a librarian

either through chat

or email or through highlighting subject specialties with the contact information of affiliated
.O

, UCLA

,

because of the lack of personalization on the page and the emphasis on providing information
. BC
branch can feel personable and inviting to users. Through the use of photos, images, and
conversational text, the site feels like a welcoming space. Figures 6 and 7 show sections of the
homepage that lend themselves to creating an inclusive space. Photographs of people from the
library link the user to the library newsletter (Figure 6). There is also a student employee
W A
W

Y

A

(F

6).

34
The use of photographs helps the user feel connected to the library. The section titled
S

L

ts with an inspirational quote and includes pictures of activities

and services in the library (Figure 7). The user can also easily get information related to services
impacted by the pandemic.
Figure 6. Sections of Boston College library homepage

Figure 7. Sections of Boston College library homepage
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Ownership
This element of being Communally Innovative can be a challenge for libraries.
Increasingly, online catalogs have the option for users to personalize their experience by saving
their searches and adding tags to improve findability. But it is not the norm to find examples of
. The ND library homepage is a notable exception. The
homepage allows the user to select a default search option (Figure 8.) and offers the user with
school credentials to personalize the page by selecting and saving favorite resources (Figure 9).
A user without the necessary credentials could elect to hide the box. This versatility is impressive
and lends itself to the users feeling that they have some input in the site.
Figure 8. Search box from the University of Notre Dame site

Figure 9. "Favorite" on the University of Notre Dame site

Panoramic
According to this characteristic, users should be able to get the information they are
seeking and navigate the site effectively. Each of the three library sites fulfilled this
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characteristic. The prominently placed search box, with options for searching different
collections, make it easy for a researcher to quickly get access to resources. Multiple access
points for contacting library staff ensure that a user who is having difficulty finding the
information they need can easily ask for help.
Transcendence
This characteristic builds from the foundation of panoramic. Assuming that the user can
find the information they need, does the site encouraging discovery of additional information or
exploration of the resources? The ease of navigating the homepage lends itself to exploration so,
in that respect, all three sites met the criteria. However, BC and ND library sites had additional
content that highlighted digital collections, encouraged participation in virtual workshops, or
promoted other collections for exploration (Figures 10 and 11).
Figure 10. Digital exhibits on the University of Notre Dame library homepage
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Figure 11. Digital collections on Boston College library homepage

Results
The three libraries evaluated were rated relatively well using this rubric. This is not
unexpected given the small sample size and the fact that the libraries assessed are members of
the Association of Research Libraries (ARL) at large doctoral granting institutions. They were
particularly strong in the areas of coherence, engagement, and panoramic. The sites are laid out
well, use clear language, and are easy to navigate (coherence). Likewise, all three sites included
ways to communicate online with librarians (engagement) and made locating information and
further discovery easy to do (panoramic). These results are not surprising given that user
experience and usability studies have been a part of library website development for many years
(Chowdhury & Chowdhury, 2011, p. 153).
The lack of multi-media on the homepage at the University of Notre Dame was notable
as multi-media can be an effective way to engage users. However, it was the University of Notre
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Dame s site that contained a particularly effective demonstration of malleability and ownership.
By allowing users to select and save the default search and create a section of the site containing
their favorites, the University of Notre Dame s site did what the other two sample sites did not
that is, allow the user some control over content and a means to personalize their library
experience.
A limitation of the rubric is the lack of gradation in each characteristic. In order for
libraries to use the rubric to assess their virtual library space, they should be able to measure the
level of fulfillment of each characteristic. For example, adding elements of ownership to a library
site can be cha

.I

,

ability to create content or personalize the experience and only one library, University of Notre
Dame (ND) met the criteria. It would be more useful if the rubric would allow for levels such as
basic where users can request resources from the library homepage, thereby having a say in
content, and enhanced where users can log in on the library homepage and personalize the
page to their needs.
In 2015, Younghee Noh wrote of the importance to libraries of keeping up with
technologies and integrating them to meet user expectations (Noh, 2015, p. 796). The fast-paced
changes and developments in technology mean that the methods by which libraries may fulfill
the criteria for each characteristic and, indeed, the user expectations of libraries will change just
as rapidly. The rubric should be flexible enough to accommodate the pace of change.
A limitation of the assessment of the library sites is the fact that only the homepage was
reviewed. The homepage was selected because it is publicly accessible and because it is the first
online experience that a user will have with the library. To encourage users to visit the virtual
library space and spend time on it, the homepage must contain the characteristics that make the
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online experience worthwhile. However, many libraries will demonstrate these characteristics on
other pages. Arguably, each page on the site should contain some level of each characteristic in
order to provide users the engaging library experience they desire.

Conclusion
The library website is a necessity for an academic library (Tolppanen et al., 2005, p. 8)
and they have evolved over the last few decades from static pages with information about the
physical library and access to resources to being dynamic and interactive spaces that aim to offer
similar services online as users find in the physical space. The virtual library space is an
important library service as more and more users rely on digital technology in their education
(Prensky, 2010, p. 3).
The rubric is a way for academic libraries to assess their digital spaces so that they are
providing the best library experience possible. The rubric needs to be more granular to allow for
variations of representation of the characteristics but it serves as a starting point for assessing the
sites for levels of engagement and interactivity.
And, while virtual library spaces are more easily accessible to a greater number of users
than a traditional physical library space, the online library may not bridge the digital divide for
all users. This divide exists for those who do not have easy access to a computer and the internet
but also refers to other factors such as gender, age, socioeconomic status, literacy, education,
race and ethnicity, and disability (Twill, 2012, p. 17). Accessibility is an important consideration,
both in making sure the sites are compliant with best practices and ensuring users have the tools
to access and use the digital library spaces. This has been evident during the global pandemic
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where colleges and universities shifted to online with very little notice and students and faculty
were assumed to have access to the tools to do so.
As academic libraries continue to develop and enhance their virtual library spaces,
incorporating the characteristics of Human-Centered Design and Library 2.0 will help make
these spaces dynamic, interactive, easy to navigate, and accessible to a diverse community of
users.
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Appendix A: Completed Rubrics

Library: Boston College (BC) https://library.bc.edu/
Component (Theory)

Definition

Evidence on site

User can participate in the

Score
2 out of 3

User-centered (Library 2.0)
site; content is dynamic
Homepage includes a menu
bar at the top with the
library s mission, Ask Us

1

(chat), links to high-use
tasks Find, Services, Get
Help, About, Hours, and My
User is aware of the

Accounts. Side menu with

possibilities on the site

Quick Links to Databases,

Coherence (HCD)

Ask a Librarian, Resources &
interlibrary loan, links to
chat, email, or request a
meeting. COVID-19 updates
on a banner and on the
center of the homepage.
Site s ability to conform to

No personalization on

user s needs

homepage.

0

Site responds to users

Search box is prominently

1

needs and encourages

placed at top of page, with

further exploration

ability to limit search by

Malleability (HCD)

Purpose (HCD)
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format. Several options for
contacting librarians for
help. Targeted search
assistance such as research
guides and locating specific
materials Explore Our
Collections is a section of
the homepage with
thumbnail links to
specialized digital
collections.
Dynamic content to enrich

.75 out of 1

Multi-media (Library 2.0)
experience
No audio or video

.75

components on the
Site contains audio and
Audio/Video

homepage. Core Skills
video content
videos under the Get Help
link from the top menu.
Site allows for

Socially rich (Library 2.0)

communication and

2 out of 2

interaction
Several opportunities for
users to engage with
Encourages user
Engagement (HCD)

librarians through chat,
participation
email, or requesting an
online appointment. Also

1

43
options to renew material
or request material Social
Media Highlight section
pulls in a post from the
library s social media and
provides links to connect on
social media.
Site is mobile friendly. Users

1

can get immediate access to
Site responds to individual

material and information,

requirements and needs

including an explanation of

Responsiveness (HCD)

how to limit searches to
online material.
Site is adaptive to
Communally innovative

changing needs,

(Library 2.0)

expectations, and

3.5 out of 4

demographics
In addition to multiple ways
to connect with librarians,
the homepage features a
User is made to feel part

student employee profile

of a community

with a picture of the

Inclusive (HCD)

student employee, a
thumbnail link to the library
newsletter with pictures of

1

44
people from the library, and
a featured subject librarian.
While there are no options
on the homepage for users
User feels they can create

to engage in creating

content and have

content such as

ownership over parts of

recommending resources,

the system

they do have

.5

Ownership (HCD)

personalization options
within the catalog
The homepage is laid out in
a clear and user-friendly
way, with high-demand

1

links prominently placed at
the top of the screen and
User can attain boundary
additional resources
knowledge and is able to
Panoramic (HCD)

available as the user scrolls.
use site effectively and
The user can begin
competently
searching, contact a
librarian, or get an idea of
the resources available
directly from the
homepage.
The homepage is easy to
Browsability of the site;

Transcendence (HCD)

navigate and encourages
user finds needed
further browsing by

1
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information and explores

highlighting digital

further

collections and providing
descriptive links to
additional information.
Total

8.25 out of 10

Library: University of California – Los Angles (UCLA) https://www.library.ucla.edu/
Component (Theory)

Definition

Evidence on site

User can participate in the

Score
1.75 out of 3

User-centered (Library 2.0)
site; content is dynamic
Homepage has a menu bar
across the top with hours,
contact, search, research &
teaching support, locations,
news & events, and using
the library. There is also a
prominently placed banner
User is aware of the

announcing changes in

possibilities on the site

services and ways to access

Coherence (HCD)

resources and services
during the COVID-19 crisis.
Search box is in the top
center of the page but it is
small and crowded with text
and the side bar menu.
Centrally located links to

1

46
access a user s library
account, getting assistance
with research, tutorials, and
remote workshops.
Site s ability to conform to

No personalization available

user s needs

on the homepage.

Malleability (HCD)
0

The menu bar is
immediately visible and
contains links for users to
quickly begin accessing

.75

resources or contact a
Site responds to users
librarian. However, several
Purpose (HCD)

needs and encourages
of the links are related to
further exploration
information about the
physical library space rather
than the virtual library
resources such as
Locations and Hours
Dynamic content to enrich

1 out of 1

Multi-media (Library 2.0)
experience
The page contains multiple
links to tutorials on how to
Site contains audio and
Audio/Video

access resources. The
video content
library has also moved some
of their workshops online.

1

47
Links to those are found on
the library s home page
Site allows for
Socially rich (Library 2.0)

communication and

1.75 out of 2

interaction
The homepage includes
links to chat with a librarian
and a box of links for users
Encourages user

to access their account and

participation

schedule a research

1

Engagement (HCD)

consultation, as well as
tutorials and online
workshops.
The site is mobile-friendly.
The site is organized into 3
columns that are not
uniformly sized which

.75

Site responds to individual
Responsiveness (HCD)

makes for confusing sight
requirements and needs
lines. However, information
to get to resources and to
connect with a librarian are
easy to find.
Site is adaptive to

Communally innovative

changing needs,

(Library 2.0)

expectations, and
demographics

3 out of 4

48
Aside from the option to
contact a librarian, there is
very little community
User is made to feel part

information or feel to the

of a community

site. A large portion of the

.5

Inclusive (HCD)

right column is dedicated to
the hours of each physical
library branch.
No options for creating
content, such as suggesting
resources from the

1

User feels they can create
homepage. However, there
content and have
Ownership (HCD)

is a link to student-created
ownership over parts of
tutorials by students who
the system
have partnered with the
library to create tutorials on
research and writing.
The homepage includes
options for users to begin
User can attain boundary

their search or contact a

knowledge and is able to

library at the top of the

use site effectively and

page, without scrolling.

competently

There are enough links to

Panoramic (HCD)

resources and services from
the homepage to allow the

1

49
user to access information
effectively.
The homepage includes
Browsability of the site;

links to research support

user finds needed

services such as tutorials,

information and explores

guides, and workshops. But

further

the page does not make it

.5

Transcendence (HCD)

easy to discover or explore.
Total

7.5 out of 10

Library: University of Notre Dame (ND) https://library.nd.edu/
Component (Theory)

Definition

Evidence on site

User can participate in the

Score
3 out of 3

User-centered (Library 2.0)
site; content is dynamic
Homepage features a
search box prominently. The
main menu at the top of the
page includes links to
User is aware of the

research, services, libraries,

possibilities on the site

hours, and an About page. It

Coherence (HCD)

also includes the option to
hide the search box and to
log in (using school
credentials). The chat

1

50
option includes the hours
during which chat is
available each day.
A menu that floats at the
bottom of the screen
includes links to My
Account, reserves, subject
guides, study room and
computer availability.
The search box includes a
dropdown to allow users to
search particular content
(catalog, catalog +
electronic content,
dissertations & thesis, the
library site) and save the
Site s ability to conform to

option as a default search.

user s needs

There is also an option to

Malleability (HCD)

log in to the page and
personalize the search
options further. Once
logged in, users can add
content to their favorites
so they are displayed for
easy access.

1

51
The site is very well laid out,
easy to navigate, and has
relevant links placed where
Site responds to users
users can access quickly. It
Purpose (HCD)

1

needs and encourages
also includes digital exhibits,
further exploration
news with photo
thumbnails, and links to
online workshops.
Dynamic content to enrich

0 out of 1

Multi-media (Library 2.0)
experience
The homepage does not
include audio or video
Site contains audio and
Audio/Video

elements. No evidence of

0

video content
either was found from the
menu options.
Site allows for
Socially rich (Library 2.0)

communication and

2 out of 2

interaction
The page is very dynamic
with options to chat with a
Encourages user
Engagement (HCD)

librarian, personalize the

1

participation
homepage, and take part in
virtual workshops.
Site is mobile-friendly. The
Site responds to individual
Responsiveness (HCD)

options for personalization
requirements and needs
make it very responsive to

1

52
user needs. It is easy to
quickly find resources or
help.
Site is adaptive to
Communally innovative

changing needs,

(Library 2.0)

expectations, and

4 out of 4

demographics
The site features chat, with
the hours chat is available;
User is made to feel part

the ability to personalize

of a community

the page; and links to online

Inclusive (HCD)
1

workshops. The layout is
simple and easy to navigate.
The ability to add favorites
User feels they can create
to the homepage and select
content and have
Ownership (HCD)

the default search options

1

ownership over parts of
make users feel that this is
the system
their library space.
The search options are clear
User can attain boundary

on the homepage and easy

knowledge and is able to

to access. The layout, fonts,

use site effectively and

and images help direct

competently

users to the services they

Panoramic (HCD)

need.
Browsability of the site;

The option to choose the

user finds needed

collections to be searched

Transcendence (HCD)

1

53
information and explores

from the homepage

further

encourages the user to

1

consider other resources,
such as library guides or
dissertations and theses.
Total

9 out of 10

54

References
Aharony, N. (2012). An analysis of American academic libraries' websites: 2000-2010. The
Electronic Library, 30(6), 764-776.
https://doi.org/http://dx.doi.org/10.1108/02640471211282091
Association of Research Libraries List of ARL Members. Association of Research Libraries
(ARL). Retrieved 4/10/2020 from https://www.arl.org/list-of-arl-members/
Blummer, B. A. (2007). A Literature Review of Academic Library Web Page Studies [Article].
Journal of Web Librarianship, 1(1), 45. https://doi.org/10.1300/J502v01n01_04
The Carnegie Classification of Institutions of Higher Education. (2017).
https://carnegieclassifications.iu.edu/index.php
Chowdhury, G. G., & Chowdhury, S. (2011). Information Users and Usability in the Digital
Age. Neal-Schuman Publishers, Inc.
Cooley, M. (1999). Human-Centered Design. In R. Jacobson (Ed.), Information Design (pp. 5981). MIT Press.
Crawford, W. (1999). Being Analog: Creating tomorrow's libraries. ALA Editions.
De Sarkar, T. (2019). Library in 3D virtual world: A critical review. VINE Journal of
Information and Knowledge Management Systems, 49(2), 213-2228.
George, C. A. (2005). Usability testing and design of a library website: An iterative approach.
OCLC Systems & Services, 21(3), 167-180.
Keys, P. D., Marshall. (1999). The Evolving Virtual Library: A Vision, through a glass, darkly.
In L. M. Saunders (Ed.), The Evolving Virtual Library II: Practical and philosphical
perspectives (pp. 167-181). Information Today, Inc. .
King, D. L. (2009). Building the digital branch: Guidelines for transforming your library
website. American Library Association.
Konnur, P. V., Rajani, S., & Madhusudhan, M. (2010). Academic library websites in Bangalore
city, India: an evaluative study [Report]. Library Philosophy and Practice.
https://link.gale.com/apps/doc/A237201706/AONE?u=sunysb&sid=AONE&xid=f4cb36
bf
Maness, J. M. (2006). Library 2.0 Theory: Web 2.0 and its implications for libraries. Webology,
3(2). http://www.webology.org/2006/v3n2/a25.html

55
McDonald, R. H., & Thomas, C. (2006). Disconnects between library culture and millennial
generation values. Educause Quarterly, 4.
Mierzecka, A., Kisilowska, M., & Suminas, A. (2017). Researchers' Expectations Regarding the
Online Presence of Academic Libraries [Article]. College & Research Libraries, 78(7),
934-951. https://doi.org/10.5860/crl.78.7.934
Noh, Y. (2015). Imagining Library 4.0: Creating a Model for Future Libraries. The Journal of
Academic Librarianship, 41(6), 786-797.
https://doi.org/https://doi.org/10.1016/j.acalib.2015.08.020
Prensky, M. (2010). Teaching Digital Natives: Partnering for real learning. Corwin.
Rosenfeld, L., Morville, P., & Arango, J. (2015). Information architecture for the web and
beyond. O'Reilly.
Saunders, L. M. (1999). The Virtual Library II: Reflections on an evolutionary process. In L. M.
Saunders (Ed.), The Evolving Virtual Library: Practical and philosophical perspectives
(pp. 1-13). Information Today, Inc. .
Spencer, M. E., & Watstein, S. B. (2017). Academic library spaces: Advancing student success
and helping students thrive. portal: Libraries and the Academy, 17(2), 389-402.
https://muse-jhu-edu.proxy.library.stonybrook.edu/article/653212
Tolppanen, B. P., Miller, J., Wooden, M. H., & Tolppanen, L. M. (2005). Library World Wide
Web Sites at Medium-Sized Universities: A Re-Examination [Article]. Internet Reference
Services Quarterly, 10(2), 7-18. https://doi.org/10.1300/J136v10n02_02
Watson, L. (2010). The Future of the Library As a Place of Learning: A Personal Perspective
[Article]. New Review of Academic Librarianship, 16(1), 45-56.
https://doi.org/10.1080/13614530903574637
Xu, C., Ouyang, F., & Chu, H. (2009). The Academic Library Meets Web 2.0: Applications and
Implications. The Journal of Academic Librarianship, 35(4), 324-331.
https://doi.org/https://doi.org/10.1016/j.acalib.2009.04.003
York, V. (1999). Extending the Library to Remote Learners: Critical issues and current
initiatives. In L. M. Saunders (Ed.), The Evolving Virtual Library II: Practical and
philosophical perspectives (pp. 135-144). Information Today, Inc. .

