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2.  INTRODUCTION
The World Wide Web has become an important tool that

Universities use to market their institution to prospective students
and provide University information and services to the campus
community. A previous study performed at the University of Mary-
land, Baltimore County (UMBC) reported that the web is the third
most important source of information about a University, follow-
ing a campus visit and a conversation with current students (Hearne,
1999).  As users become experienced with computer and Internet
usage, they become dependent on the quick and useful informa-
tion that websites provide.  Information is the central theme of any
website.  The more a site helps people find the information they
are looking for, the more usable it is (Spool, 1999).

    Figure 1 – Original UMBC Homepage

Whether user information and behaviors are collected via online
surveys or are provided to system designers at each stage of the
design process, it is clear that the user must be part of the process
to achieve a usable system (Goodwin, 1987).  Additional feed-
back was obtained from a Website Effectiveness Study (Hearn,
1999), performed in 1999 by an external entity; which supplied
the university with the opinions of prospective students.

To further the evaluation process, the university requested from
the Department of Information Systems a usability study of the
website in which results will be considered in an upcoming rede-
sign of the homepage (figure 1).  Based on usability problems and
opportunities disclosed by empirical testing, one can produce a new
version of the interface (Nielsen, 1993).  This study will examine
several usability inspection methods and user testing, but more im-
portantly will explore the effects of combining several techniques
in a triangulation approach in discovering interface usability prob-
lems. Several studies of usability inspection methods have discov-
ered that many usability problems are overlooked by user testing,
but that user testing also finds problems that are overlooked by in-
spection. This suggests that the best results are achieved by combin-
ing empirical tests and inspections (Nielsen, 1994).

Heuristic Evaluation
 Heuristic evaluation is a usability engineering method in

which a small set of evaluators examine the user interface to find
possible problems using recognized usability principles (the “heu-
ristics”) (Nielsen, 1992).  In general, heuristic evaluation is best
when performed by many evaluators, as one individual will never
be able to find all the usability problems in an interface. It is also
possible to improve the effectiveness of the method significantly
by involving multiple evaluators. One advantage of heuristic evalu-
ation is it is relatively inexpensive and provides quick results. Ex-
perts also say that over 75% of usability problems can be found
using heuristic evaluations. However, one problem with this method
is the fact that evaluators may not be the true users, and thus may

Considering the growing importance of the Web as a tool,
UMBC performs periodic evaluations in the form of online sur-
veys that collect opinions and usage information from site users.
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techniques revealed several key issues in which expert recommendations were made for website redesign.  But more impor-
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overlook some usability problems.
The system usability principles that evaluators refer to are

also called heuristic guidelines. Generally, typical guidelines can
be:

• Use simple and natural dialogue,
• Speak the users’ language,
• Minimize user memory load,
• Be consistent,
•  Provide clearly marked exits,
• Provide shortcuts,
• Provide good error messages, and
• Prevent errors.  (Nielsen, 1992 Preece, 1993)

Focus Groups
Considered to be very much like well-designed meetings, a

focus group session is a discussion-based interview that produces
a particular type of qualitative data (Breakwell, 1995).  The pur-
pose of focus group sessions is to acquire the opinions and feel-
ings of individuals on a particular topic.  Used alone or in combi-
nation with other methods, the aim of focus groups is to get closer
to participants’ understandings of and perspectives on certain is-
sues (Breakwell, 1995). Again, accepting user input into the de-
sign process has many benefits and has become a standard prac-
tice in systems development.  Early focus on users and tasks is a
recommended principle of usability design (Gould, 1985).  The
beauty in this method is its ability to explore a few people’s judg-
ments and feelings in great depth, and in doing so learn how end-
users think and feel (Rubin, 1994).

Usability Testing
Usability testing is a method that employs techniques to col-

lect empirical data while observing representative end-users using
the product to perform representative tasks (Rubin, 1994). Usabil-
ity testing is a very important tool that can reveal problems that
designer/developers may not detect.  The testing should include
participants that represent real users that perform real tasks.  Us-
ability testing defines the acceptable performance of the system
for specific types of users carrying out specific tasks (Preece, 1993).
The goal of this method is to collect information about problems
and use it to create a product that is easy to learn and use and that
also provides functionality necessary for the user to accomplish
the objective.  If the site contains unclear or inconsistent informa-
tion or is unpredictable and awkward to navigate, the user may
have trouble completing each task.  The usability test should re-
veal problems that a typical user could encounter.

Using these three techniques (heuristic evaluation, focus
group sessions, usability testing) to evaluate the website will
complement the former research that explored marketing aspects
and user opinions, and attempts to discover the problems that cur-
rent users encounter with the site.  Alone, each can provide benefi-
cial feedback, but together the results should reveal key issues
that help identify valid problems.  The purpose of this study is to
examine the effects of a triangulation approach in evaluating the
usability of a University website.

3.  METHODS
The UMBC website is an extensive site, and it would be nearly

impossible to design a usability test to detect every potential usabil-
ity problem. Therefore, using the three evaluation methods previ-
ously mentioned in a triangulation approach might prove to be a
more effective approach than any single method. The combination
could also identify key issues requiring specific attention.

For the heuristic evaluation of the UMBC website, students

from two sections of the Spring 2000 IFSM 303 course (Human
Factors in Information Systems) were used as evaluators. Fifty-
four students participated in the study.  Heuristic guidelines from
Nielsen and Preece were used to gather information. Using the
guidelines and a worksheet, the students were asked to browse the
UMBC web site with specific tasks in mind. While browsing, the
students were asked to record on the worksheet any problems en-
countered and to identify the task and heuristic violation.

To complement the heuristic evaluations, focus group ses-
sions were conducted as a second method of data collection. Us-
ing six to eight participants in each group, this study sought whether
the information needs of various groups within the campus com-
munity were being met.  Further, information regarding problems
and experiences using the UMBC website was sought.  As men-
tioned before, information is the central theme of any website.  If
the information a user requires is not available, then the site is not
considered usable to the user.

During the planning stages of the project, it was decided
that five different focus groups would be conducted, each consist-
ing of six to eight subjects. Ideally, half the participants would be
women; half would be inexperienced with the technology.  Al-
though there are numerous groups on campus to consider, this re-
search specifically targeted the ideas, opinions, and experiences
of undergraduate students (non-IFSM majors), graduate students
(also non-IFSM majors), faculty, staff, and business/alumni.  A
campus-wide call for participation was issued via e-mail in late
February 2000.

After developing and pilot testing the focus group questions,
four focus group sessions were scheduled and conducted during
March and April 2000.  The groups ranged from two participants
in the staff group to five in the graduate student group, and each
session lasted about an hour.  Most focus group researchers agree
that between one and two hours is the standard duration for each
session involving adults (Breakwell, 1995).

The moderator began the sessions with a brief introduction
that explained the general purpose of the focus group and informed
the participants that their comments would be considered anony-
mous and confidential.  After personal introductions, the modera-
tor presented three questions, one at a time, and allowed a 20-
minute discussion for each.  A colleague assisted the moderator by
noting the general demographics of the group and comments to
each question.  Once each focus group session was complete, the
participants performed a 30-minute usability test, which is ex-
plained next.

Usability testing was the third and final evaluation method
used in this study.  Usability experts recommend that 6 - 10 par-
ticipants should be recruited to perform usability testing  (Dumas,
1993).  The usability test for this project consisted of eight tasks
that were to be performed using the UMBC website. If carried out
correctly, each task can produce UMBC information that is com-
monly used by many groups on campus. (e.g., search for e-mail
addresses, course offerings, phone numbers, etc.). The focus group
participants, who were undergraduates, graduate students, faculty,
and staff, completed the usability test.  Nearly all the tasks were
simple or closed tasks where the user would find a specific answer
somewhere on the website.  One task was compound in nature,
which required the user to find information based on specific cri-
teria.  A final task required the user to browse the site and gather
information about a specific topic.

Each task was followed by four questions.  The first ques-
tion requested the information that the user found, the second ques-
tion asked the length of time needed to complete the task, and the
third and forth questions asked if any problems were encountered
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and what the problems were.  This combination of questions can
reveal valuable information on whether or not the information can
be found, can it be found easily and in a timely manner, and whether
any problems were encountered during the process.

4. RESULTS AND DISCUSSION
This section provides a brief overview of the results from

each evaluation method, followed by a summary of key issues
identified by using a triangulation approach.

Fifty-four students performed heuristic evaluations. As a
result, 255 problems were reported. The results were analyzed,
summarized, and the top seven are as follows:

• 29 complain of long pages,
• 25 mention use of color,
• 20 are related to broken links,
• 20 are related to navigation support,
• 18 suggest changing some of the menu names,
• 15 complain that they received outdated or incomplete

information, and
• 15 report that they can not go back to previous pages, or

can not find a link back to UMBC home page when they
were in a specific sub-site.

Five focus group sessions were successfully conducted; one
of which was the pilot study.  Due to project deadlines, one tar-
geted group (business/alumni) was not scheduled or conducted.
In all, 19 subjects (15 women, 4 men) participated in the sessions.
The recorded comments from each focus group session were ana-
lyzed and grouped according to theme, and an overview of the
most common responses follow.

While the moderator sought both online information needs
and problems encountered with the site, the overwhelming response
across all groups was the need for more information.  The groups
not only wanted to find the information they need but also wanted
to be informed of events occurring on campus. Very few problems
with the site were discussed.

Naturally, there were many similarities between several of
the groups. One issue that surfaced was the desire for information
that already exists on the website. Another suggestion from all
groups was the need for information on how to use the website, or
where and who to go to for various types of information on cam-
pus. Several groups also complained about outdated or non-exis-
tent web pages.  The students desire and expect academic infor-
mation on faculty web pages.

During the usability-testing phase, we found that while most
of the users were familiar with the web site, there were still nu-
merous problems encountered as the participants performed each
task.  On average, the length of time to complete the test was 20
minutes: the shortest completion time was 15 minutes, the longest
was 35 minutes.  Although there were a variety of problems over-
all, 37% of the users had problems with each task.  The majority
of the problems encountered centered on the fact that the users
were unsure where to find the information; therefore they had
trouble completing the tasks in a reasonable amount of time.

Thus far, a summary of the major outcomes of each evalua-
tion method has been presented, and independently they provide
insight into potential problems with the site or deficiencies of in-
formation.   While each method provides helpful feedback, ana-
lyzing together the results from all three methods helps to identify
key issues that were summarized and reported to the design team.

The key issues are organized into three categories: Naviga-
tion Problems, Information Design Issues, and Information Needs.
Finally, a listing of “other requests” is presented which describe
numerous ideas that the study participants offered (primarily

through the focus group sessions).

Navigation Problems
Like most aspects of usability, navigation is invisible when

it is working.  But when there is a problem, users can get com-
pletely stuck. In fact, navigation problems frequently caused users
to give up (Spool, 1999). There are six general guidelines sug-
gested that encourage good navigation: avoid (1) frames, (2) or-
phan pages and (3) long pages; provide( 4) navigation support and
(5) consistent look and feel; and (6) avoid narrow, deep, hierarchi-
cal menus (Preece, 2000). Although all are not discussed here, some
are mentioned to resolve several of the findings in this research.

One issue that repeatedly generated discussion during the
focus group sessions was the lack of information on how to use
the website and where to find things online. The heuristic evalua-
tions and usability testing verified that many users experience prob-
lems while navigating the site or searching for specific informa-
tion.  During usability testing, numerous participants did not know
where to begin when presented with a specific task.  Providing
good navigation support by adding a site map link on the home
page may increase user understanding of how the site is organized,
thereby decreasing the confusion of not knowing where to go to
find things online. Another guideline to consider for this particu-
lar problem would be to provide a consistent navigation panel on
each page.  By providing consistency, users feel that they know
where they are at all times and not lost in the site.  It has also been
suggested that people learn faster when what they see and do is
consistent  (Schneiderman, 1992).   Another important feature that
the home page should offer is a prominent search feature, as many
users are search-dominant and do not want to bother navigating to
their destination link-by-link (Nielsen, 1999).  Lastly, providing
descriptive link titles may increase user understanding and usabil-
ity of the site.

Social event information, both on and off campus, is an im-
portant issue for students.  This particular topic was discussed at
great length during all three of the student focus group sessions.
Many mentioned that they learned of event information by read-
ing the posters on the walls in the student center stairwell or heard
about an event after it happened.  It was obvious during the focus
group sessions that the students did not know that this information
is available online.  Similarly, the usability test revealed that some
students did not know where to find off-campus activities on the
website. Again, a strong site map would help with this particular
issue.  But, because this topic seems to be very important to the
students, providing additional descriptive information on the
homepage regarding social events or activities may improve their
awareness of the existing information.

One of the top five problems identified during the heuristic
evaluation involved menu names.  Many of the students found the
names confusing or unclear. The results of the usability test re-
vealed similar problems, as some of the students were unsure where
to look for information because the link titles were not descrip-
tive. The better users could predict where a link would lead, the
more successful they were in finding information (Spool, 1999).
Once again, for navigation purposes, provide clear understand-
able menu and link names.

The top category of problems found during the heuristic
evaluation was the occurrence of long web pages.  Students com-
plained about scrolling to find information.  Similar complaints
were reported on the usability test. Web page designers should
avoid long pages that force scrolling (Preece, 2000). Users do not
like to read material on the screen. They prefer to scan, and fail to
scroll to the bottom of long pages (Nielsen, 1998).  Using hypertext
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to split up long information into multiple pages (Nielsen, 1999) is
one way to outline and organize information when attempting to
design less lengthy pages.

Another important result of both the heuristic evaluation and
usability test is a problem with broken links.  This can be very
frustrating to the user when searching for online information.
Countless and consistent broken links can lead to dissatisfied us-
ers, thus a bad reputation.  Maintainers of the website should con-
tinuously monitor for broken links and repair them as needed.

Information Design Issues
There are several guidelines that support good information

design: avoiding (1) outdated or incomplete information, (2) ex-
cessive use of color, and (3) gratuitous use of graphics and anima-
tion; and providing (4) good graphical design and (5) consistency
(Preece, 2000).   Two of these guidelines were addressed during
the heuristic evaluation and focus groups. Outdated and incom-
plete information generated a fair amount of discussion, but be-
cause it also addresses the information needs of the users, it will
be discussed in the next section.  Excessive use of color was the
other issue that some of the participants, mostly students, criticized.

The heuristic evaluations and focus group sessions revealed
a problem with color choice and consistency. Several students com-
mented that some of the color choices decreased readability; some
reported inconsistencies between pages, while others commented
on the use of red.  Using soft background colors with contrasting
color for text should improve readability. Optimal legibility re-
quires black text on white background, and big enough fonts that
people can read (Nielsen, 1999).  As a general rule, color is useful
for indicating different kinds of information, and a change of color
should signal a change in information type (Preece, 2000). There
are also general color standards that apply to the web and should
be considered here.  One such standard is the use of blue as a link
color, and links that have been viewed usually change to purple or
red in color.  Using standard link colors provides consistency
whether in the UMBC site or elsewhere on the web.  Finally, care-
fully check the use of the color red. Text this color is hard to read,
and in some cultures the color red signifies danger.

Information Needs
While seeking the experiences, opinions, and needs of par-

ticipants during the focus group sessions, we found that there were
two features of the site that many of the participants found useful.
Although they suggested adding a few more options, most agreed
that the capabilities of myUMBC are far better than past systems.
The students mentioned that adding student library account infor-
mation to myUMBC would be helpful.  Another feature of the site
that was mentioned in a positive manner was the library homepage.
Although a few students found it to be cluttered, and many sug-
gested that more e-journals should be available, overall they found
the library site to be a good online resource.

The leading complaint in the area of information needs was
outdated and incomplete information.  All five focus groups iden-
tified this as a problem, as did a number of heuristic evaluators.
The participants mentioned dissatisfaction with non-existent and
out-of-date faculty, department, and sports web pages.  Some stu-
dents mentioned the need to (1) view online course syllabi, (2)
seek a way to contact part-time faculty, and (3) research depart-
mental information.  Outdated or incomplete information should
be avoided as it creates a poor impression with users (Preece, 2000).
Again, closely monitoring the information provided on the UMBC
website and keeping it up to date will provide users with confi-
dence in the information that they received.

Finally, many suggestions were offered regarding the need
for additional online information. Once again, usability testing and
heuristic evaluations would not have revealed the lack of some
useful online information as did the focus groups sessions.

Examples:
• Add student library account information to myUMBC.
• For advisement purposes, faculty expressed the need for

online student academic information.
• Students mentioned the need for more e-journals.
•  Faculty requested a way to check library reserves online

and easy access to
       library catalogue system.
• Online grant writing support.
• Online reservations for computer labs and AV equipment.
• Online status information from bookstore on book or-

ders.

5. CONCLUSION
Using a combination of evaluation methodologies was ben-

eficial in this website review.  First, additional problems were iden-
tified when using more than one approach.  Conducting focus group
sessions identified various online information needs that other-
wise would not have been discovered using heuristic evaluations
or usability testing.  As mentioned before, information is the cen-
tral theme of any website.  The more a site helps people find the
information they are looking for, the more usable it is (Spool, 1999).
To further this study, the results of the focus group session could
be followed up with another online survey that is more specific to
the topic of online information needs.  This evaluation tool could
possibly validate the results of the focus group sessions.

Second, when using more than one evaluation technique,
specific problems can be validated when the problem is identified
by more than one technique.  It was important to website manage-
ment team to have valid recommendations to use for the redesign
project.   The expert recommendations offered to the UMBC
website management team were based on problems that were iden-
tified by more than one technique.  Figure 2 displays the new
UMBC homepage that was launched in August 2000.

While this study focused on heuristic evaluations, focus
groups, and usability testing, it would be interesting to build on
this study to include other inspection methods.  Perhaps including
cognitive or heuristic walkthroughs would result in different out-
comes.  But overall, examining the effects of a triangulation ap-
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proach could prove to be beneficial in website evaluations.
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