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Introduction

Traditional laboratory usability tesung is frequendy not
performed due to a company's lack of funds, planning, or
human factors experuse. Consequently, there is increasing
interest 1n finding alternauve usability testung methods
that are easier and cheaper to implement than traditional
lahoratory usability tesung. Recent studies are beginning
10 >tudy and compare such techniques. These methods
include Heuristc Evaluation (Nielsen and Molich, 1990),
and Cognitive Walkthrough (Polson, Lewis, Rieman. &
Wharton, (990). For Heunistic Evaluation, Nielsen (1991)
found that human-faciors Experts were the best at finding
an interface's usability problems, especially Experts who
were also expert in the interface domain. Desurvire,
Lawrence, & Atwood (1991) found Experts' evaluations
were the most reliable, and their best guess predictions
were predictive of laboratory performance.  Karat,
Campbell, & Fiegel (1992) similarly found that heunstuc
results were reliable and significantly predictive of
laboratory data. yet empirical laboratory testing idenufied
four and five umes as many problems. lJeffries. Miller,
Wharton, and Uyeda (1991) found that via Heunstic
Evaluation, more severe problems were found than with

laboratory testing or the Cognitive Walkthrough. This |

comparison study did. however, only utilize Experts in the
heuristic condition, and System Designers in the
Cognidve Walkthrough.

We were interested to set up a study where the methods and
type of evaluator expertise would be compared 10 each
other, and were comparable to the empirical laboratory
tesung data. We were interested in learning not only how
predictive each method by group was of laboratory
performance. but also what each type of evaluator and
method brought to the evaluauon. In other words, what
might we lose if we did not perform laboratory tests. and
what might we gain?

Methods

The study compares Heuristic Evaluation and the
Cognitive Walkthrough evaluation methods to lab tesang
results on a telephone -based interface. Three
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evaluator groups were utilized in each method: human-
factors Experts, Non-Experts. and the onginal sysiem s
System Designers. Each evaluator group had 3 peopie.

Laboratory

A traditionai usability test of a telephone-based intertace.
was performed (n={8) where users performed 6 tasks. The
exper.menter observing the mal noted problems and the
corresponding problem seventy and the perceived ammde
of the user towards these problems. The experimenzer ajso
collected task compietuon data. error data, ime to compiete
task, and the number of tries to compiete the task.

Alternative Usability Methods and Evaluators
The weiephone-based interface being evaluated was
conveyed (o the evaluator groups by paper flow-charts,
organized by task. Each evaluator group for both methods
was given approximately 3 hours to perform a compiete
evaluation on a set of the same tasks performed in the iab.

Cognitive Walkthrough

The Cogniuve Walkthrough is an evaluation method that
attempts to simuiate the interaction between the user and
an interface while in the process of performing a sk
(Polson., Lewis, Rieman. & Wharton,1990: Lewis.
Poison, Wharton & Rieman, 1991). . A senes of
questions are asked which attempt to reveal to the
evaluator how the user's goais match the actions which are
a result of the interface design. With this procedure.
potential problems are named, and predictions of the
percentages of users who will have this problem are also
generated. Due to the amount of time it ook to conduct
this method. only 3 of the 6 tasks were evaluated.

Heuristic Evaluation

A method deveioped by Nielsen and Molich (1990).
Heuristic Evaluation, utilizes a set of heuristics by which
the evaluators must judge the interface. The group
members were given a short lecture on the usability
heurisiics they were 10 use for evaluating the interface.
After studying the user wsks and system via flow chans.
the evaluators named all problems, using the same form as



was used in the laboratory. "Best Guess” predictions were
made on the same vanables as were collected in the
laboratory in a manner similar to predictions made in the
first comparative study performed by Desurvire, et
al.(1991).

Resuits

Evaluation Methods vs. Laboratory

The Experts heurisucally evaluaung the interface's tasks
found the highest percentage of problems thas actually
occurred in the laboratory (44%), followed by the Experts
using the Cognitive Walkthrough (28%). The next best at
predicting the laboratory problems were the System
Designers in both methods. System Designers and Non-
Experts did not differ in their predictions between
evaluation methods, (see Table 1 below for details).

Table !. The Percentage of Problems Evaluators Found
that Did Occur in the Lab and Could Potentially Occur.

Did Occur Potential

Lab 25
Percentage (Number of Problems)

Heuristic Evaluation
Expens 4% (1) 1% 9
System Designers 16% @4 2% (N
Non-Expens 8% 2 3% [0}
Cognitive Walkthrough
Expens 8% O % 9
System Designers 16% (4) 1%
Non-Experts 8% @) 7% @

Experts were best at predicting the most serious probiems,
especially when utilizing Heunstic Evaluation.

The evaluators also listed problems that we categorized as
improvements  the interface. [mprovement are based on
an evaluators’ assumpuon that it may avoid a user's
potential problem or annoyance. For example. "prompt
<x> is too condescending to the user”. Of all the
improvements named by ail the groups, the heuristic
Experts named the highest percentage at 77%, where they
named only 16% from the Cognitive Walkthrough
method. The other groups named even less (3% to 6%).

Finally, in their listing of problems, the evaluators also
named those that were determined to be potenual
problems, but did not actually occur in the laboratory. For
example, these were problems that may have ansen in
cases that were not tested in the laboratory. The
percentage of problems each evaluator group conmibuted to
the total number of problems found from all the groups
were taken. The Experts in both conditions found the
greatest number of potential problems (31%). See table 1
for the other groups.
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Discussion

Ovenail, Heunistic Evaiuation is better than the Cogniuve
Walkthrough for predicung Laboratory results, but only for
Experts. This difference berween methods for Expents may
be due to the heuristic method's "reminding” Experts 1o
analyze more dimensions of the interface, than the
Cognitive Walkthrough is sewp . In addition, Heurisuc
Evaluation tends to facilitate naming improvements that
£0 beyoad the scope of the tasks for Expers. [n absolute
valwe, all groups excepx for te Expems were quute low in
both methods. These methods' swength, more than their
predictive value. is informauon we gain beyond this.

[t will be interesting in our next phase of research to
compare our results to field data, for analyzing whether
type of expertse and method are more predictve of field
than laboratory data. Future research should also inciude
studying other usability methods. such as Co-Operauve
Evaluation (Wright, Monk. & Carey, 1991) and Basuen
and Scapin's (1991) Ergonomic Critena for evaluauon.
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