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This study describes the life cycle of a library Web site
created with a user-centered design process to serve a
graduate school of library and information science (LIS).
Findings based on a heuristic evaluation and usability
study were applied in an iterative redesign of the site
to better serve the needs of this special academic library
population. Recommendations for design of Web-based
services for library patrons from LIS programs are dis-
cussed, as well as implications for Web sites for special
libraries within larger academic library settings.

the creation of a Web site for the Library and

Information Science (LIS) Library at the C. W. Post
campus of Long Island University. This Web site was
designed for use by master’s degree and doctoral students
in the Palmer School of Library and Information Science.
The prototype was subjected to a usability study consisting
of a heuristic evaluation and usability testing. The results
were employed in an iterative redesign of the Web site to
better accommodate users’ needs. This was the first usabil-
ity study of a Web site at the C. W. Post library.

Human-computer interaction, the study of the inter-
action of human performance with computers, imposes
a rigorous methodology on the process of user-interface
design. More than an intuitive determination of user-
friendliness, a successful interactive product is developed
by careful design, testing, and redesign based on the testing
outcomes. Testing the product several times as it is being
developed, or iterative testing, allows the users’ needs to
be incorporated into the design. The interface should be
designed for a specific community of users and set of tasks
to be accomplished, with the goal of creating a consistent,
usable product.

The LIS Library had a Web site that was simply a
description of the collection and did not provide access to
online specialized resources. Anew Web site was designed
for the LIS library by the incoming LIS librarian who
made a determination of what content might be useful
for LIS students and faculty. The goal was to have such
content readily accessible in a Web site separate from the
main library Web site. The Web site for the LIS library
includes:

U ser-centered design principles were applied to

= access to all online databases and journals related to
LIS;

= ageneral overview of the LIS library and its resources
as well as contact information, hours, and staff;

= a list of all print and online LIS library journal sub-
scriptions, grouped by both title and subject, with
links to access the online journals;

= links to other Web sites in the LIS field;

= links to other university Web pages, including the
main library’s home page, library catalog, and in-
structions for remote database access, as well as to
the LIS school Web site;

= a link to JAKE (Jointly Administered Knowledge
Environment), a project by Yale University that
allows users to search for periodical titles within
online databases, since the library did not have this
type of access through its own software.

This information was arranged in four top-level pages
with sublevels. Design considerations included making
the site both easy to learn and efficient once users were
familiar with it. Since classes are taught at four locations in
the metropolitan area, the site needed to be flexible enough
to serve students at the C. W. Post campus library as well
as remotely. The layout of the information was designed
to make the Web site uncluttered and attractive. Different
color schemes were tried and informally polled among
users. A version with white text on black background
prompted strong likes or dislikes when shown to users.
Although this combination is easy to read, it was rejected
because of the strong negative reactions from several users.
Photographs of the LIS library and students were included.
The pages were designed with a menu on the left side;
fly-out menus were used to access submenus.

Where main library pages already existed for informa-
tion to be included in the LIS Web site, such as LIS hours
and staff, links to those pages were made instead of re-cre-
ating the information in the LIS Web site. An attempt was
made to render the site accessible to users with disabilities,
and pages were made compliant with the World Wide Web
Consortium (W3C) by using their html validator and their
cascading style sheet validator.!

I Literature review

Usability is a term with many definitions, varying by field.?
The fields of industrial engineering, product research and
development, computer systems, and library science all
share the study of human-and-machine interaction, as well
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as a commitment to users. Dumas and Reddish explain
it simply: “Usability means that the people who use the
product can do so quickly and easily to accomplish their
own tasks.”® User-centered design incorporates usability
principles into product design and places the focus on the
user during project development. Gould and Lewis cite
three principles of user-centered design: an early focus on
users and tasks, empirical measurement of product usage,
and iterative design to include user input into product
design and modification.*

Jakob Nielsen, an often-cited usability engineering
specialist, emphasizes that for increased functionality,
engineering usability principles should apply to Web
design, which should be treated as a software development
project. He advocates incorporating user evaluation into
the design process first through a heuristic evaluation, fol-
lowed by usability testing with a redesign of the product
after each phase of evaluation.’ Usability principles have
been applied to library Web-site design; however, library
Web-site usability studies often do not include the addi-
tional heuristic evaluation recommended by Nielsen.®

In addition to usability, consideration should also be
given during the design process to making the Web site
accessible to people with disabilities. Federal agencies are
now required by the Rehabilitation Act to make their Web
sites accessible to the disabled. Section 508 part 1194.22 of
the act enumerates sixteen rules for Internet applications
to help ensure Web-site access for people with various dis-
abilities.” Similarly, the Web Accessibility Initiative hosted
by the W3C works to ensure that accessibility practices are
considered in Web-site design. They developed the Web
Content Accessibility Guidelines for making Web sites
accessible to people with disabilities.®

Although articles have been written about usability
testing of academic library Web sites, very little has been
written about usability testing of special-collection Web
sites for distinct user populations within larger academic
settings.’

I Heuristic evaluation methodology

Heuristic evaluation is a usability engineering method
in which a small set of expert evaluators examine a user
interface for design problems by judging its compliance
with a set of recognized usability principles or heuristics.
Nielsen developed a set of ten widely adopted usability
heuristics (see sidebar).

After studying the use of individual evaluators as well
as groups of varying sizes, Nielsen and Molich recommend
using three to five evaluators for a heuristic evaluation.!®
The use of multiple experts will catch more flaws than
a single expert, but using more than five experts does
not produce greater results. In comparisons of heuristic

evaluation and usability testing, the heuristic evaluation
uncovered more of the minor problems while usability test-
ing uncovered more major, global problems.!! Since each
method tends to uncover different usability problems, it is
recommended that both methods be used complementa-
rily, particularly with an iterative design change between
the heuristic evaluation and the usability testing.

For the heuristic evaluation, four people were
approached from the Palmer LIS School faculty and Ph.D.
program with expertise in Web-site design and human-
computer interaction. Three agreed to participate. They
were asked to familiarize themselves with the Web site
and evaluate it according to Nielsen’s ten heuristics, which
were provided to them.

I Heuristic evaluation results

The evaluators were all in agreement that the language was
appropriate for LIS students. One evaluator said if new
students were not familiar with some of the terms they
soon would be. Another thought JAKE, the tool to access
full text, might not be clear to students at first, but the LIS
Web-site explanation was fine the way it was.

They were also in agreement that the Web site was well
designed. Comments included: “the purpose and descrip-
tion of each page is short and to the point, and there is a
good, clean, viewable page for the users”; “the site was
well designed and not over designed”; “very clear and
user friendly”; “excellent example of limiting unnecessary
irrelevant information.” The only page to receive a “poor
layout” comment was the lengthy subject list of journals,
though no suggestions for improvement were made.

Concern was expressed about links to other Web sites
on campus. One evaluator thought new students might
be confused about the relationship between Long Island
University, C. W. Post, and the Palmer School. Two evalua-
tors thought links to the main library’s Web site could cause
confusion because of the different design and layout. A
preference for the design of the LIS library Web site over the
main library and Palmer School Web sites was expressed. To
eliminate some confusion, the menu options for other cam-
pus Web sites were dropped down to a separate menu right
below the menu of LIS Web pages. For additional clarity,
some of the main library pages were re-created in the style
of the LIS pages instead of linking to the original page.

The evaluators made several concrete suggestions for
menu changes, which were included in the redesign. It
was suggested that several menu options were unclear and
needed clarification, so additional text was added for clarity
at the expense of brevity. Long Island University’s online
catalog is named LIUCAT and was listed that way on the
menu. New students might not be familiar with this name,
so the menu label was changed to LIUCAT (library catalog).
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For the link to JAKE, a description, Find periodicals in online
databases, was added for clarification. It was also suggested
that the link to the main library Web page for All Databases
could cause confusion since the layout and design of that
page is different. The wording was changed to All Databases
(located in the C. W. Post Library Web site).

Menu options were originally arranged in order of
anticipated use (see figure 1). Thus, the order of menu
options from the LIS home page was databases, journals,
library catalog, other Web sites, Palmer School, and main
library. Evaluators suggested that putting the option for
LIS home page first would give users an easy “emergency

exit” to return to the home page if they were lost.

The original menu options also varied from page to

page. For example, menu
options on the database
page referred only to pages

that users mightneed while Databases |
doing database searches. A 5
At the suggestion of eva-
luators, the menu options LIUCAT

- 7
were changed to be con Other Web sites

sistent on every page (see
figure 2).

A redesign based on
these results was com-
pleted and posted to the
Internet for public use (see
figure 3).
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Figure 2. Revised menu

Jakob Nielsen’s Usability Heuristics

Visibility of system status—The system should
always keep users informed about what is going on,
through appropriate feedback within reasonable time.

Match between system and the real world—
The system should speak the user’s language, with words,
phrases, and concepts familiar to the user rather than
system-oriented terms. Follow real-world conventions,
making information appear in a natural and logical order.

User control and freedom—Users often choose
system functions by mistake and will need a clearly
marked “emergency exit” to leave the unwanted state
without having to go through an extended dialogue.
Support undo and redo.

Consistency and standards—Users should not
have to wonder whether different words, situations,
or actions mean the same thing. Follow platform
conventions.

Error prevention—Even better than good error
messages is a careful design that prevents problems from
occurring in the first place.

Recognition rather than recall—Make objects,
actions, and options visible. The user should not have
to remember information from one part of the dialogue
to another. Instructions for use of the system should be
visible or easily retrievable whenever appropriate.

Flexibility and efficiency of use—Accelerators,
unseen by the novice user, may often speed up the
interaction for the expert user such that the system can
cater to both inexperienced and experienced users. Allow
users to tailor frequent actions.

Aesthetic and minimalist design—Dialogues
should not contain information that is irrelevant or rarely
needed. Every extra unit of information in a dialogue
competes with the relevant units of information and
diminishes their relative visibility.

Help users recognize, diagnose, and recover
from errors—Error messages should be expressed in
plain language (no codes), precisely indicate the problems,
and constructively suggest a solution.

Help and documentation—Even though it is better
if the system can be used without documentation, it may
be necessary to provide help and documentation. Any
such information would be easy to search, focused on the
user’s task, list concrete steps to be carried out, and not
be too large.?
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Library and Information Science Library

The Libeary and Information Science Library is a special
collection of sources and seraces for the students and
faculty of the Palmer School of Libeary and Information
Science. The collection consists of books, prnt and
electronic journals and databases in the Sedd of library
and information science

Of-campus sccess to many of the databases and
joumnals is available to curent Palmer School students
Reserve matenials for Palmer School classes ame also
housed in the US Libvary

‘T
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.

included students from both the main
and satellite campuses. No Ph.D. stu-
dents volunteered to participate at first,
citing busy schedules, but eventually a
doctoral student was recruited. Testing
was conducted in computer labs at the
library, at the Palmer School, and at the
| ] Manhattan satellite campus.

i o Demographic information was
gathered regarding users’ gender, age
range, university status, familiarity
with computers, with the Internet,
and with the LIS library, as well as
the type of Internet connection and
browser usually used.

The subjects were given eight
tasks to complete using the Web site.
The tasks reflected both the type of
assignment a student might receive in
class and the type of information they
might seek on the LIS Web site on their
own. The questions were designed to

i
|
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test usability of different parts of the
Web site.

I 11548
818 2992875
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Usability testing

results

Figure 3. Final home page

uncover usability problems with the product, not to test the
participants themselves. The data gathered are then analyzed
to recommend changes to fix usability problems. In addition
to recording empirical data such as number of errors made or
time taken to complete tasks, active intervention allows the
interviewer to question participants about reasons for their
actions as well as about their opinions regarding the product.
In fact, subjects are asked to verbalize their thought processes
as they complete the tasks using the interface. Test subjects
are usually interviewed individually and are all given the
same pretest briefing from a script with a list of instructions
followed by tasks representing actual use. Test subjects are
also asked questions about their likes and dislikes. In most
situations, payment or other incentives are offered to help
recruit subjects. Four or five subjects will reveal 80 percent
of usability problems."

Messages were sent to students via the Palmer School’s
mailing lists requesting volunteers. A ten-dollar gift certifi-
cate to a bookstore was offered as an inducement to recruit-
ment. Input was desired from both master’s degree and
doctoral students. The first nine volunteers to respond—all
master’s degree students—were accepted. This group

The first task tested the Print Journals

page and asked if the LIS library

subscribes to a specific journal and

whether it is refereed. (The Web site

uses an asterisk next to a journal title to
indicate that it is refereed.) All subjects were able to easily
find that the LIS library does hold the journal title. Although
it was not initially obvious that the asterisk was a notation
indicating that the journal was refereed, most of the subjects
eventually found the explanatory note. Many of the subjects
did not know what a refereed journal was, and some asked
if a definition could be provided on the site.

For the second task, subjects needed to use JAKE to
find the full text of an article. None of the students were
familiar with JAKE but were able to use the LIS Web site
to gain an understanding of its purpose and to access it.

The third task asked subjects to find a library asso-
ciation that required using the Other Web Sites page. All
subjects demonstrated an understanding of how to use
this page and found the information.

The fourth task tested the Full-Text Databases page.
Only one subject actually used this page to complete the
task. The rest used the All Databases link to the main
library’s database list. That link appears above the link
to Full-Text Databases and most subjects chose that link
without looking at the next menu option. Several sub-
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jects became confused when they were taken to the main
library’s page, just as the evaluators had predicted. Even
though wording was added warning users that they were
leaving the LIS Web site, most subjects did not read it and
wondered why the page layout changed and was not as
clear. They also had trouble navigating back to the LIS Web
site from the main library Web site.

The fifth task tested the Journals by Subject page. This
task took longer for most of the subjects to answer, but all
were able to use the page successfully to find a journal on
a given subject.

The sixth task required using the LIS home page, and
everyone easily used it to find the operating hours.

The seventh task required subjects to find an online
journal title that could be accessed from the Electronic
Journals page. All subjects navigated this page easily.

The final task asked subjects to find a book review.
Most subjects did not look at the page for Library and
Information Sciences Databases to access the Books in
Print database, saying they did not think it would be
included there. Instead, they used the link to the main
library’s database page. One subject was not able to
complete this task.

Problems primarily occurred during testing when sub-
jects left the LIS page to use a non-library science database
located on the main Web site. Subjects had problems get-
ting back to the LIS site from the main library site. While
performing tasks, some subjects would scroll up and down
long lists instead of using the toolbars provided to bring
the user to an exact location on the page. Some preferred
using the back button instead of using the LIS Web-site
menu to navigate. These seemed to be individual styles
of using the Web and not any usability problem with the
site. Several people consistently used the menu to return
to the LIS home page before starting each new task, even
though they could have navigated directly to the page they
needed, making a return to the home page unnecessary.
This validated the recommendation from the heuristic
study that the link to the home page always be the first
menu option to give users a comfortable safety valve when
they get lost.

The final questions asked subjects for their opinions
on what they did and did not like about the Web site, as
well as any suggestions for improving the site. All subjects
responded that they liked the layout of the pages, calling
them uncluttered, clean, attractive, and logical. There were
very few suggestions for improving the site. One person
asked that contact information be included on the menu
options in addition to its location right below the menu on
the LIS home page. Another participant suggested adding
class syllabi to the Web site each semester, listing required
texts along with a link to an online bookstore. Some of
the novice users asked for explanations of unfamiliar
terms such as “refereed journals.” A participant suggested
including a search engine instead of using links to navi-

gate the site. This was considered during the initial site
design but was not included since the site did not have a
large number of pages. However, a search engine may be
worth including.

The one doctoral student had previously only used the
main library’s Web page to access databases. Originally,
he said he did not see the advantage of a site devoted to
information science sources for doctoral candidates, since
that program is more multidisciplinary. However, after
completing the usability study, the student concluded that
the LIS Web site was useful. He suggested that it should be
publicized more to doctoral candidates and that it be more
prominently highlighted on the main library Web site.
Though the questions asked were about the LIS Web site,
several subjects complained about the layout of the main
library Web site and suggested that it have better linking to
the LIS Web site to enable it to be accessed more easily.

I Conclusions

Iterative testing and user-centered design resulted in a
product that testing revealed to be easy to learn and effi-
cient to use, and about which subjects expressed satisfac-
tion. Based on findings that some students had not even
been aware of the existence of the LIS Web site, greater
emphasis is now given to the Web site and its features
during new student orientations.

The biggest problem users had was navigating from
the Web pages of the main library back to the LIS site.
It was suggested that the LIS site be highlighted more
prominently on the main library Web site. Some users
were confused by the different layouts between the sites,
but no one expressed a preference for the design used by
the main library Web site. Despite this confusion, subjects
overwhelmingly expressed positive feedback about having
a specialized library site serving their specific needs.

Issues regarding Web-site design can be problematic
for smaller specialized libraries within larger institutions.
In this case, some of the problems navigating between the
sites could be resolved by changes to the main library site.
The design of the LIS Web site was preferred over the main
campus Web site by both the heuristic evaluators and the
students in the usability test. However, designers of a main
library Web site might not be receptive to suggestions from
a specialized or branch library. Although consistency in
design would eliminate confusion, requiring the special-
collection’s Web site to follow a design set by the main
institution could be a loss for users. In this instance, the
main site was designed without user input, whereas the
specialized library serving a smaller population was able
to be more dynamic and responsive to its users.

Finding an appropriate balance for a site used by
students new to the field as well as advanced students is
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a challenge. Although the students in the study were all
experienced computer and Web users, their familiarity
with basic library concepts varied greatly. A few novice
users expressed some confusion as to the difference
between journals and index databases. There actually was
a description of each of these sources on the site but it was
not read. (The subjects barely read any of the site’s text, so
it can be difficult to make some points clearer when users
want to navigate quickly without reading instructions.
Several subjects who did not bother to read text on the site
still suggested having more notes to explain unfamiliar
terms. However, if the site becomes too overloaded with
explanations of library concepts, it could become annoying
for more advanced users.) A separate page with a glos-
sary is a possibility—based on the study, however, it will
probably not be read. Another possibility is a handout for
students that could have more text for new users without
cluttering the Web site. Having such a handout would also
serve to publicize the site.

There was some concern prior to the study that offer-
ing more advanced features, such as providing access to
JAKE or indicating which journals are refereed, might
be off-putting for new students; therefore, test questions
were designed to gauge reactions to these features. Most
students in the study did express some intimidation at
not being familiar with these concepts. However, all the
subjects eventually figured out how to use JAKE and,
once they tried it, thought it was a good idea to include
it. Even new students who had the most difficulty were
still able to navigate and learn from the site to be able to
use it efficiently.

An online survey was added to the final design to allow
continuous user input. The site consistently receives posi-
tive feedback through these surveys. It was planned that
responses could be used to continually assess the site and
ensure that it is kept responsive and up-to-date; however
specific suggestions have not yet been forthcoming.

How valuable was usability testing to the Web-site
design? Several good suggestions were made and imple-
mented, and the process confirmed that the site was well
designed. It provided some insight into how subjects used
the Web site that had not been anticipated by the design-
ers. Since usability studies are fairly easy and inexpensive
to conduct, it is probably a step worth taking during the
Web-site design process even if it results in only minor
changes to the design.
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