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Abstract

This paper presents the results of a heuristic
evaluation with the Web of Science interface. Three
human factors experts carried out their independent
evaluation. The findings were then analysed and
combined to discuss them with expert members to
reach a consensus on usability issues identified. The
heuristic evaluation helped to identify a number of
both positive and negative aspects in the Web of
Science interface. The key strength of the then current
interface was its consistency in terms of conventions
used, screen layouts, minimum use of colours, and use
of graphics and icons. The main weakness lay in its
functionality, i.e., searching, navigation, online help, etc.
The results show the effectiveness of a heuristic
approach to evaluating user interfaces to online
information retrieval systems.
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Introduction

Heuristic evaluation (Nielsen, 1992; Nielsen,
1994) is a usability inspection method. It uses a
short list of heuristic guidelines and a small
number of evaluators. Each evaluator is given
the heuristic guidelines to go through the
interface independently to identify usability
problems. All evaluations must be completed
before the evaluators are allowed to
communicate with each other. The theory
behind this is that a single evaluator will miss
out many of the problems in a user interface,
but different evaluators will find different
problems. Thus, much better results are obtained
by combining the results from several
independent evaluations.

Nielsen’s (1994) list of heuristic principles has

been frequently used in heuristic evaluation.

This list contains the following ten usability

heuristics that represent what any system with

good usability is expected to have:

(1) visibility of system status;

(2) match between the system and the real world;

(3) user control and freedom;

(4) consistency and standards;

(5) error prevention;

(6) recognition rather than recall;

(7) flexibility and efficiency of use;

(8) aesthetic and minimalist design;

(9) help user recognise, diagnose, and recover
from errors; and

(10) help and documentation.

This paper describes the use of heuristic
processes to evaluate the usability of the Web of
Science interface using Nielsen’s heuristic
principles. Three human factors experts carried
out their independent evaluation first, and then
we analysed and combined the findings
according to one of the heuristic principles. The
main objectives were to: (a) assess the strengths
and weaknesses of the Web of Science interface,
and (b) assess the power of heuristic
evaluations. ‘
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Related research work

There are two main approaches to considering
usability evaluation of any interface: empirical
and analytical. Empirical techniques involve
testing with real users, whereas analytical
techniques require experts assessing usability
using established theories and methods. The
heuristic evaluation method has been applied to
evaluate the usability of several traditional
computer interfaces. In an early heuristic
evaluation, Nielsen and Molich (1990) found
that individual evaluators performed quite badly
in finding usability problems in the interfaces
they evaluated. The proportion of problems each
evaluator found varied between 20% and 51%.
The aggregated results from several individual
evaluators, however, showed that a group of
three to five evaluators working separately
would find between 55% to 90% of the
problems. Based on this, Nielsen and Molich
recommended using heuristic evaluation with
three to five evaluators. In a later study, Nielsen
(1992) found that “double” usability specialists
(expert in both usability evaluation and the
interface to be evaluated) were better than naive
or regular usability specialists for conducting a
heuristic evaluation. Some studies also
compared the effectiveness of different
evaluation methods in finding usability
problems in traditional interfaces (e.g., Jeffries
et al., 1991; Desurvire et al., 1992; Cuomo and
Bowen, 1994; Consolvo and Towle, 2005).
These studies showed that heuristic evaluation
found more problems than other techniques. It
also proved to be the most cost-effective method..

The heuristic evaluation method has been
applied to assess the usability of several library
web sites, digital libraries, OPACs, and IR
interfaces. Mangiaracina and Marchetti (1998)
described the heuristic evaluation of GUI-based
EINS interface. The findings of the evaluation
were then used to design the EINS-Web
interface. Warren (2001) discussed the heuristic
evaluation of URICA OPAC system using
published user interface guidelines. The
evaluation showed a number of usability
problems in the interface. Peng et al. (2004)
applied heuristic principles in order to develop a
questionnaire to assess the usability of GEMS
interface at Nanyang Technological University,
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Singapore. This questionnaire was surveyed
with 88 students, although heuristic evaluation
should involve few usability experts evaluating
elements of an interface against a checklist of
heuristics or design principles. Some studies
focused on creating prototypes for library web
sites, OPACs, and IR systems in order to obtain
feedback on designs by means of heuristic
evaluation (e.g., Van House et al., 1996;
McMullen, 2001; Allen, 2002). The final
version of the interface design evolved after few
iterations and user testing. Several studies also
used multiple evaluation methods in predicting
usability problems in library environments
(Doubleday et al., 1997; Cogdill 1999;
Dickstein and Mills, 2000; Blandford et al.,
2004). These studies showed that the results of
heuristic evaluation are both valid and useful.

Methods used

Three human factors experts conducted their
individual heuristic evaluations of the Web of
Science interface at Loughborough University.
UK. They were all “double” specialists, i.e..
experts in both usability engineering and the
Web of Science interface to be evaluated. Theyv
were all provided with Nielsen’s ten heuristic
principles to guide their individual evaluations.
Experts were told not to discuss among
themselves the problems they found during their
evaluations. They were told to look for usability
issues in the Web of Science interface where
they are confused or feel the users would be
confused. They were also told to suggest a
solution to the problem identified, if possible.
After their independent evaluation, the findings
were analysed and combined to discuss them
with the expert members to reach a consensus
on the usability issues that emerged from their
independent evaluations.

Results of the evaluations

The goal of the heuristic evaluation is to cite
violations of usability heuristics in a user
interface. The result of the evaluation is thus a
list of usability problems in the Web of Science
interface. There were also numerous aspects of
a good design in the interface identified by the
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experts. We first discuss the positive features,
followed by the findings of usability problems
in the Web of Science interface.

Web of Science: positive features

The experts’ comments on the Web of Science
interface were generally favourable. They all
noted that the interface showed a general
appreciation of HCI issues, usability
requirements, and the tasks that its users wish to
accomplish. The homepage described what
services are available. The main texts as well as
the texts associated with each link were written

- in a style that was readily comprehensible to
most users.

The Web of Science featured a simple layout,
maintained a high degree of internal
consistency, and was carefully organised. It
followed standard conventions and most
information appeared in a natural and logical
order. The use of graphics was conservative thus
minimising the time needed to download pages.
Overall, it maintained a consistent look and feel
throughout the interface. The fonts, font sizes
and colours were consistent across pages. There
was consistency in the use of key terms. The
Web of Science banner appeared in a consistent
position all over the interface. Likewise, the text
justification was consistent across pages.
Navigation throughout the Web of Science was
also relatively consistent. All of the pages had
“Home”, “Help” and “Logoff” buttons at.the
top. The interactive principle of web browsing
was readily suited to the information search
process in the Web of Science.

The interface used a conventional form fill-in
style. This type of interface is considered to be
convenient for naive users as all options are
presented in their context, and the users only
need to fill in the relevant boxes. The Full
Search option allowed sophisticated search
queries for improved and better-targeted results.
A search on topic, person or place displayed
papers that satisfy the search criteria. The title
was hyper-linked to the full record, which
included links to “Cited references”, “Find
Related Records”, and “Times Cited” options.
The first revealed the list of references that the
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author had cited in the original article. Many of
these references have links associated with
them, which, if activated, revealed the full
record. This process could be continued
repeatedly to explore deeper into the knowledge
base. The “Find Related Records” link retrieved
articles whose reference list included at least
one of the sources cited by the original article.
The “Times Cited” option indicated how many
times the current article had been cited by other
papers. This link could be activated to reveal
exactly who had cited the original work.

The Web of Science was well documented. The
“Help Contents” button in each section of the
help facility was very useful. Moreover,
searchers had the opportunity to email feedback
about their experiences with the system.

Web of Science interface: violations of
usability heuristics

The experts identified a number of usability
problems in the Web of Science interface. All
usability problems found were analysed against
one of Nielsen’s ten heuristic principles.
Suitable solutions to the problems were also
identified where possible. Sometimes solutions
could be drawn from the nature of the problem
itself.

Visibility of system status. The interface used
selectable coloured buttons for users to issue
basic commands, i.e., “Home”, “Help”, “Log
off”, etc. These buttons, however, did not give
strong feedback that they were selected. The
searchers may not realise that they have not
accurately selected a button for some time if the
network is slow. Also, there was little feedback
when the system responded to a search request,
except the Windows hourglass. A representation
of activity would be helpful, although it is
difficult to indicate the actual rate of progress or
task completion time since network traffic
volumes may affect all these. The search screens
were divided into horizontal bands which either
provided information, allowed users to enter the
query terms, or input commands. These bands
could have been differentiated by colours to
emphasise the actions required by the users.
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Match between system and the real world.
The interface was extremely modular, and users
were forced to choose one route or another
without necessarily understanding its
relationship to their task. The different purposes
and extents of the various “Search” options
should have been clearly explained. Besides, the
Easy Search did not offer any significant
advantages over the Full Search and in many
respects would frustrate even naive searchers.
This was especially true in cited reference
searching since all the citing papers would be
mixed together. Moreover, the date limit in the
Full Search was based on the date the article
was added to the database rather than its date of
publication. Thus, limiting search to 2002, for
example, would ignore many of the articles
published in 2002.

The Easy Search and Full Search options asked
users to specify the database(s) to be searched
before entering the query terms. This was
counter intuitive. The user would presumably
choose to expand the scope of the initial search
if it was not successful. The interface did not
allow users to change databases without going
out from the search session and back in from
either Easy Search or Full Search screen. The
Place/Address searching required searchers to
use abbreviations, for example, “dept” for
department, “univ” for university, etc. The help
screens provided users with a long list of
common abbreviations. Similarly, “Cited Work”
included the name of the original source
document which was abbreviated. This list was’
also very long, and users had to copy and paste
(or type) the name from the list into the search
box. The Web of Science should have made
these features easier to handle for naive users.

The interface used information science jargon,
e.g. “citation index”, “cited references”.
Experienced searchers may well be familiar
with these terms, but more background
information could have been given for naive
users. The Easy Search button should have
appeared at the top of the list in the homepage
rather than the Full Search. Also, the icon
displaying the Web of Science banner on the

homepage provided no real information.
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The search results did not show the number of
hits per term in a query. The users had to search
for individual keywords if they wanted to
undertake sub-set searching. In addition, the
word “Summary” on the top of the results
screen was rather inappropriate.

This implies a summary of the articles retrieved
whereas it actually displayed a list of retrieved
records. Likewise, the use of the word
“Lookup” in cited reference search was unusual.
It has, incidentally, been dropped in the latest
version of the interface, launched in Summer
2005. The results pages allowed users to mark
records for Jater printing or downloading.
However, it was not obvious whether the users
had to “submit” for each page, or whether they
could “submit” at the end after marking on
several pages. A short overview of the “search/
mark/submit” process would have been helpful.

User control and freedom. There was no clear
path for refining/modifying a search query. The
user had to navigate back to the search screens
using the browser’s “Back” button. A general
navigation bar within the pages would have
been useful. Moreover, a text-based version of
the interface should have been built in parallel
with the existing one for users to choose if they
wish.

Consistency and standards. The command
buttons were given a consistent location which
was helpful, but their absolute position changed
depending on the number of buttons displayed
on a given screen. This could be confusing for
novice searchers. The number of results for a
search appeared at the bottom of the results
screen. It would have been useful to see the
number of results at the top of the search results
as well. Moreover, the search result pages
displayed title information sometimes in upper
and sometimes in lowercase letters. It was not
clear why some titles were displayed in
uppercase and some records were not
highlighted in the cited reference list.

Error prevention. The interface should have
offered an emergency exit button in order to get
out from the system anytime. This exit button
would also encourage naive users to venture
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onto more advanced options since they could
always try out unknown options, knowing they
have the ability to get out of trouble without
repercussions. Moreover, every action should be
reversible so users can go back to a previous
state in a session.

Recognition rather than recall. The users were
constantly forced to take initiatives due to the
lack of prompts or guidance in the interface.
The availability of various search operators
(Boolean, proximity, truncation, etc.) could have
been presented visually to the users by
including the operators as options to select in a
template.

Flexibility and efficiency of use. The search
results were shown in blocks of 10 records at a
time. The interface supplied no way to display
all these records at one time in full format. The
Web of Science interface should have offered
more flexibility in designating the number of
records users want to be displayed and in which
format. The Full Search allowed users to save
searches that could be used in a later session. It
would have been useful if the saved query could
have been run automatically and results sent via
email as an alerting service, much as the old ISI
ASCA Service used to do.

Aesthetic and minimalist design. The Web of
Science navigation was made difficult by the
inability to move easily between screens, and
having too many screens. The navigation
skipped certain levels in the hierarchy. For
example, the homepage gave access to Easy
Search and Full Search. Topic, Person and Place
searches were accessible from Easy Search. It is
important, however, that users could access
Easy Search from Topic search. Navigation
throughout the Web of Science required all
users to return back to the homepage. It was
also impossible to move from Easy Search to
Full Search; rather the user needed to return to
the homepage and then navigate down to Full
Search. The Full Search screen was cluttered
and contained too much information.

Help users recognise, diagnose, and recover
from errors. The treatment of error messages in
the Web of Science was generally inadequate.
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All error messages should be specific and
should offer no more technical detail than
necessary. The error messages should have
listed search tips for effective query
formulations and provided a link to online help
for further guidance. The error message should
also have provided a link back to the search
page to modify the query.

Help and documentation. The online help
option, when available, was difficult to scan and
extract information from. Task-oriented online
help should have been included, so that users
could have found the best way to look for what
they need. The “examples” link took users to a
section in the full help. It would be useful to see
a short page of examples with a link to the full
help.

The Web of Science treated multiple words in a
topic search as a phrase. It was not obvious
from the online help that the users need to type
in brackets as part of a search query, e.g.,

“(A or B) and C” or whether phrases, e.g.,
“Information Technology” would count as a
single search term without needing enclosing
brackets or quotes. Examples on this would
have been useful.

Discussion and conclusion

It is clear that our heuristic evaluation provided
an important critique of the then current Web of
Science interface. Based on our experience with
developing a new methodology for user-centred
design and evaluation of IR interfaces (Ahmed
et al., 2006), we recommend using both
qualitative and quantitative methods for
evaluating interfaces. We suggest heuristic
evaluation for an interface in its early stages to
find major problems. Usability testing is
recommended for use later in the development
process with the final version of the interface
design.

The heuristic evaluation helped us to identify
both positive and negative aspects of the Web of
Science interface. The key strength in the
interface is its consistency in terms of
conventions used, screen layouts, minimum use
of colours, and use of graphics and icons. The
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main weakness lay in its functionality, i.e.,
searching, navigation, online help, etc. These
would certainly affect users’ search performance
and their satisfaction with the interface negatively
(Ahmed et al., 2004; Ahmed et al., 2005).

We believe that this paper demonstrates the
value of adopting a heuristic approach to the
evaluation of online information retrieval
interfaces and commend the use of such
methods to all those developing such interfaces
in the future.
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