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ABSTRACT

Inspection techniques are widely used during systems
design as a supplement to empirical evaluations of
usability. Psychology-based inspection techniques could
give important insights into how thinking shapes
interaction, yet most inspection techniques do not explicitly
consider users’ thinking. We present an experiment
comparing two psychology-based inspection techniques,
cognitive walkthrough (CW) and metaphors of human
thinking (MOT). Twenty participants evaluated web sites
for e-commerce while keeping diaries of insights and
problems experienced with the techniques. Using MOT,
participants identified 30% more usability problems and in
a reference collection of problems achieved a broader
coverage. Participants preferred using the metaphors,
finding them broader in scope. An analysis of the diaries
shows that participants find it hard to understand MOT,
while CW limits the scope of their search for usability
problems. Participants identified problems in many ways,
not only through the techniques, reflecting large differences
in individual working styles.
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INTRODUCTION

A core activity in human-computer interaction studies for
the past ten years has been to develop effective usability
inspection techniques. Inspection techniques aim at
uncovering potential usability problems by having
evaluators inspect the user interface with a set of guidelines
or questions [17]. Inspection techniques are widely used for
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early integration of evaluation into design and to
supplement empirical evaluation techniques. Well-known
inspection techniques include heuristic evaluation, which
uses heuristics such as ‘Be consistent’ or ‘Prevent errors’
[18], p. 249; and cognitive walkthrough (CW) [12,30],
where evaluators ask questions related to how users
perceive the user interface and plan task-related actions.

However, most inspection techniques do not explicitly
consider users’ thinking. Of the first 37 guidelines in the
classic collection by Smith and Mosier only 10 refer to
users’ thinking or psychological principles, and then only
with superficial phrases such as ‘Most users will forget to
do it or ‘People cannot be relied upon to pay careful
attention to such details’ [26], p. 34. Heuristic evaluation
[18] only mentions the user explicitly in two heuristics, and
‘minimize users’ memory load’ is the only heuristic that
comes close to considering users’ thinking. Even in
cognitive walkthrough, developed with a basis in
psychological theories of exploratory learning [12],
refinement has led to less emphasis on the psychological
basis. In [30], the original list of nine questions (some with
sub-questions) was reduced to four. Recently, in the so-
called stream-lined cognitive walkthrough [28], only two
questions are asked with no reference to psychological
theory: ‘Will the user know what to do at this step?’ and ‘If
the user does the right thing, will they know that they did
the right thing, and are making progress towards their
goal?’ [28], p. 355. So most inspection techniques consider
users’ thinking only vaguely, thus ignoring potential
important insight into how thinking shapes interaction.

Taking up this challenge, we have proposed an inspection
technique based on metaphors of human thinking (MOT)
[4,6]. This technique builds upon introspective psychology
as described by William James in the classical book The
Principles of Psychology [9] and by Peter Naur in Knowing
and the Mystique of Logic and Rules [16]. An experiment
[7] comparing MOT to heuristic evaluation showed that
MOT uncovers more of the usability problems that were
assessed as being severe on users and complex to repair.
However we do not know how MOT compares to cognitive
walkthrough, nor do we have any detailed data on which
problems evaluators experience when using MOT.

The aim of this study is to compare the effectiveness of
inspection by metaphors of human thinking with cognitive



walkthrough. As a supplement to quantitative data from the
evaluations, participants are required to keep a diary during
the evaluation to shed light on problems and insights
experienced when using the techniques. Data from the
experiment will help improve MOT and CW, and identify
strengths and weaknesses of the techniques.

First we briefly describe the evaluation techniques
investigated, providing more detail on MOT as it is
expected to be unknown to many readers. Next, we
describe the procedure for this experiment including the
diary writing. Finally, the results are presented and
discussed.

DESCRIPTION OF INSPECTION TECHNIQUES

Cognitive walkthrough (CW)

Cognitive walkthrough focuses on evaluating how easy it is
to learn an interface, especially by exploration [12,30]. The
evaluation procedure consists of a preparation phase in
which the evaluator chooses tasks to be analyzed, and
characterizes potential users of the application. After the
preparation, the evaluation itself consists of a walkthrough
of the action sequences needed to complete sample tasks,
during which four questions are considered [30, p. 112]:

1. Will the user try to achieve the right effect?

2. Will the user notice that the correct action is available?

3. Will the user associate the correct action with the effect
trying to be achieved?

4.1f the correct action is performed, will the user see that
progress is being made toward solution of the task?

In walking through the actions, the evaluator crafts credible
stories of successes or failures based on users’ background
knowledge and goals, thereby identifying usability
problems with the interface.

Cognitive walkthrough has been extensively evaluated and
modified, see [2,8,10,11,22,28].

Metaphors of human thinking (MOT)

We shall here outline MOT, for a comprehensive
description of the technique see [4,6,7]. The basic idea of
MOT is to walkthrough typical tasks with the interface
while keeping in mind the five metaphors of human
thinking described below. The use of metaphors as a
descriptive device is intended to stimulate, generate insight,
and break fixed conceptions.

Metaphor of Habit Formation

Habits shape most of our thought activity and behaviour,
e.g. as physical habits, automaticity, all linguistic activity,
and habits of reasoning. The metaphor is: Habit formation
is like a landscape eroded by water. We propose this
metaphor to indicate how a person’s formation of habits
leads to more efficient actions and less conscious effort,
like a landscape through erosion adapts for a more efficient
and smooth flow of water. Creeks and rivers will,
depending on changes in water flow, find new ways or

become arid and sand up, in the same way as a person’s
habits will adjust to new circumstances and, if unpracticed,
vanish.

In usability evaluation, this metaphor calls for considering:
Are existing habits supported? Can effective new habits,
when necessary or appropriate, be developed? Can the user
use common key combinations? Is it possible for the user to
predict, a requisite for forming habits, the layout and
functioning of the interface?

In design, there is an abundance of examples of user
interfaces that violate human habits. One example is
adaptive menus, used for example in Microsoft Office
2000. Adaptive menus change the layout of the menu
according to how often menu items are used, for example
by removing or changing the position of items seldom used.
However, adaptive menus make it impossible to form
habits in the selection of menu items, since their position
may be different from when they were previously selected.
A study by Somberg [27] showed the efficiency of constant
position placement of menu items compared to menus that
change based on use frequency. Somberg, however, did not
explicitly link habit formation to the usefulness of constant
placement of menu items.

Metaphor of the Stream of Thought

Human thinking is experienced as a stream of thought—in
the continuity of our thinking, the richness and wholeness
of a person’s mental objects, of consciousness, and
subjective life including experiences and feelings. The
metaphor is: Thinking as a stream of thought. This
metaphor was proposed by James to emphasize how
consciousness does not appear to itself chopped up in bits:
‘Such words as “chain” or “train” do not describe it fitly. It
is nothing jointed; it flows’. Particular issues can be
distinguished and retained in a person’s stream of thought
with a sense of sameness, as anchor points, which function
as ‘the keel and backbone of human thinking’ [9, vol. I, p.
459].

In usability evaluation, this metaphor calls for considering:
Is the flow in users’ thought supported in the interface by
recognizability, stability and continuity? Does the
application make visible and easily accessible such
interface elements that relate to the anchor points of users’
thinking about their tasks? Does the application help users
to resume interrupted tasks?

In design, a simple, yet effective, attempt to recreate part of
the richness of the stream of thought when users return to
resume interrupted work, is Raskin’s [23] design of the
Canon Cat. When the Canon Cat is started, the display
immediately shows up as it was before work was
suspended. Not only does this allow the user to start
thinking about the task at hand while the system is booting.
It also provides help in remembering and recreating the
stream of thought as it was when work was interrupted.



Metaphor of the Dynamics of Thinking

Here the dynamics of human thinking are considered, i.e.
awareness shaped through a focus of attention, the fringes
of mental objects, association, and reasoning. The metaphor
is: Awareness as a jumping octopus in a pile of rags. This
metaphor was proposed by Naur [16] to indicate how the
state of thought at any moment has a field of central
awareness, that part of the rag pile in which the body of the
octopus is located; but at the same time has a fringe of
connections and emotions, illustrated by the arms of the
octopus stretching out into other parts of the rag pile. The
jumping about of the octopus indicates how the state of
human thinking changes from one moment to the next.

In usability evaluation, this metaphor calls for considering:
Are users’ associations supported through flexible means of
focusing within a stable context? Do users associate
interface elements with the actions and objects they
represent? Can words in the interface be expected to create
useful associations for the user? Can the user switch
flexibly between different parts of the interface?

In design, an example of a problematic solution is a use of
modal dialog boxes that prevents the user from switching to
potentially relevant information—in Microsoft Word 2002,
for example, it is not possible to switch back to the
document to look for a good file name once the ‘save as ...”
dialog has begun.

Metaphor of the Incompleteness of Utterances

Here the focus is on the ephemeral character of utterances
and their incompleteness in relation to the underlying
thinking. The metaphor is: A person’s utterances relate to
the person’s insights as splashes over the waves to the
rolling sea. This metaphor was proposed by Naur [16] to
emphasize how utterances are incomplete expressions of
the complexity of a person’s current mental object, in the
same way as the splashes tell little about the sea below.

In usability evaluation, this metaphor calls for considering:
Does the application support changing and incomplete
utterances? Are alternative ways of expressing the same
information available? Are interpretations of users’ input
made clear? Does the application make a wider
interpretation of input than users intend or are aware of?

For design, one implication of the metaphor of utterances
as splashes over the waves is that we must expect users to
describe the same objects and functions incompletely and
in a variety of ways. Furnas et al. [S] investigated the
diversity in words used for describing commands and
everyday objects. On the average, two participants
described the same command or object by the same term
with less than 20% probability. The most popular name was
chosen only in 15-35% of the cases. Furnas et al.’s
suggestion for relieving this problem is called the unlimited
alias approach, where terms unknown to the system may be
interactively related to existing commands or object names.

This proposal is coherent with the metaphor and uses
interactivity to clarify the intentions of the user. However,
it would partly go against the metaphor of habit formation.

Metaphor of Knowing

Human knowing is always under construction and
incomplete. The metaphor is: Knowing as a building site in
progress. This metaphor was proposed by Naur [16] and
meant to indicate the mixture of order and inconsistency
characterizing any person’s insight. These insights group
themselves in many ways, the groups being mutually
dependent by many degrees, some closely, some slightly.
As an incomplete building may be employed as shelter, so
the insights had by a person in any particular field may be
useful even if restricted in scope.

In usability evaluation, this metaphor calls for considering:
Are users forced by the application to depend on complete
or accurate knowledge? Is it required that users pay special
attention to technical or configuration details before
beginning to work? Do more complex tasks build on the
knowledge users have acquired from simpler tasks? Are
users supported in remembering and understanding
information in the application?

In design, mental models have been extensively discussed.
Consider as an example Norman’s [20] description of the
use of calculators. He argues that the use of calculators is
characterized by users’ incomplete understanding of the
calculators, by the in-stability of the understanding, by
superstitions about how calculators work, and by the lack
of boundaries in the users’ understanding of one calculator
and another. These observations by Norman are perfectly
coherent with the ideas expressed by the metaphor of
knowing.

DIARY EXPERIMENT

The aim of the experiment is to compare how 20
participants evaluate and redesign web sites using MOT
and CW. Data comprise problem lists, redesigns, diaries,
and participants’ preferences.

Participants

Twenty participants, 3 women and 17 men, participated in
the experiment as part of a computer science graduate
course in experimental design. On the average, participants
were 27 years old and had studied computer science for 5.9
years. Three quarters of the students had previously
attended courses on human-computer interaction; half had
designed user interfaces in their part-time jobs.

Design and procedure

The experiment varies inspection technique (MOT vs. CW)
and web site within participants. Participants were
randomly assigned to one of two orders in which they use
the inspection techniques; the order of the web sites was
fixed.



Every participant used one week to complete an evaluation
and a redesign for each web site; week 1 and week 2 used
similar procedures. During the first half of each week, the
participants first received a description of the inspection
technique to be used and the web site to evaluate. Next,
they had three days to evaluate the web site. When
evaluating, participants knew that they later on had to
redesign. During the second half of each week, participants
were asked to redesign the three most problematic parts of
the web site with respect to usability.

After having completed both redesigns, participants wrote a
comparison of the techniques used. They also described
which inspection technique they preferred and why.
Throughout the evaluation and redesign activities
participants kept a detailed diary. Figure 1 summarizes the
design of the experiment.

Web sites evaluated

Each of the techniques was used to evaluate and redesign
an e-commerce web site. The site evaluated in the first
week was http://www.gevalia.com; the site in the second
week was http://www.jcrew.com. Both sites are included in
a large professional study of e-commerce sites [19], which
offers insights into usability problems of e-commerce sites.

Inspection techniques and problem lists

The metaphors-of-human-thinking technique (MOT) was
described to participants by a version of [6] that had the
authors’ names replaced by pseudonyms. One of the 20
students had an uncertain knowledge about the authors’
involvement in MOT; the rest appeared convinced by the
pseudonyms. As a description of cognitive walkthrough
(CW) participants received [30], widely recognized as the
classic presentation of the cognitive walkthrough
technique. The descriptions of the inspection techniques
were of comparable length (CW: 36 pages, ~14.000 words,
MOT: 23 pages, ~10.000 words) and both in English.

To make comparisons between techniques easier,
participants were suggested to use around two hours on the

Week 1: Week 2:
www.gevalia.com WWWw.jcrew.com
A N
s ™
Evaluate Evaluate .
(10 MOT, || Redesign (10CW, || Redesign | -» Comparison/
10 CW) 10 MOT) Preferences
Problem  Redesigns Problem  Redesigns

list list

> Diaries

Figure 1. Experimental procedure. Text in italics refers to
results of the evaluation and the redesign process that we
analyze.

evaluation, disregarding any timing information mentioned
in the description of the inspection technique.

Each participant documented the evaluation of each week
in a problem list with fields for characterizing the
problems, for noting which metaphors/criteria had helped
identify each problem, and for assigning a severity rating.
The severity ratings used were based on a commonly used
scale [13], p. 111: Rate I is given to a critical problem;
gives rise to frequent catastrophes; should be corrected
before the system is put into use. This grade is for those
few problems that are so serious that the user is better
served by a delay in the delivery of the system; Rate 2 is
given to a serious problem; occasionally gives rise to
catastrophes; should be corrected in the next version; and
Rate 3 is given to a cosmetic problem; should be corrected
when an opportunity arises.

To investigate the quality of the identified problems, we
compared them to a reference collection of important
usability problems with e-commerce web sites [19]. This
reference collection is based on think-aloud experiments
with a range of e-commerce sites, including the two tested
in the present experiment. Each problem found by the
participants was compared to the 207 problems in the
reference collection for either a full or a partial match; as
this matching was done with relatively little information
and no possibility for clarification with participants, we
consider the combination of full and partial matches in the
analysis below.

Redesign of web sites

As part of the experiment, participants were asked to
redesign the web sites evaluated. The aim of this redesign
was to force participants to choose the most important
usability problems found. In addition, we wanted to
investigate if participants change their perception of the
usability problems when redesigning.

Each redesign of a part of the web site was described as
each participant found fit, but was supposed to include a
list of the problems that the redesign sets out to solve, a
rationale for the redesign, and a detailed description of the
redesign.

Diary writing

When evaluating and redesigning the web sites, participants
were asked to keep a diary of their work. Diaries have
previously been used to study for example information
seeking [29], systems development [14], human-computer
interaction [21,24,25], and the use of evaluation techniques
[8,11].

The diaries used in this study are exemplified in Figure 2.
The diary has a row for every half hour of the day (24
hours). The second field in each row allows participants to
enter a description of the activity they are performing. In
addition, the diary has for every half-hour interval fields for
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Figure 2. An example of the paper diaries used. The first column indicates half-hour intervals of the day and night. The second column

lets participants describe their activities, and the third and forth column
diary shown include an activity from 11:00-11:30, labeled ‘starting :)’,

let participants categorize and describe questions and insights. The
referring back to the previous half-hour activity, ‘Is about to start

reading the paper about the metaphors’. The description of the activity contains an example of a problem with understanding the evaluation
technique: “What is 4) The Incompleteness of utterances ... > Hmm, incompleteness in expressions based on ones thoughts (looked up
utterance, it meant what I thought and made sense afterwards)’. Also note that participants were instructed to and did in fact include several
remarks regarding their more general activities, e.g. in the half-hour from 10:30-11:00 this participant writes ‘Have a headache, caused by a
tree branch hitting my head while hiking’.

entering specific insights or questions. Each time
participants entered an insight or a question, they also
categorized whether the insight or question related to the
inspection technique, usability problems, design ideas, or
something else.

A major problem in using diaries is that participants
sometimes forget to fill them out [21]. We reminded
participants by e-mail on the first day to fill out their
diaries. In addition, the instructions guiding the experiment
suggested participants work with their diaries placed in
front of them.

RESULTS

Number and quality of problems identified

Analysis of variance show that participants identify
significantly more problems using MOT compared to CW,
F(1,19)=8.68, p<0.001. On average, participants identify
11.8 (SD=7.52) with MOT and 9.0 (SD=8.18) problems
with CW, that is 31% more. In raw numbers, 13
participants find more problems with MOT, 3 identify the
same number of problems, and 4 identify more with CW.

We find no difference in the severity ratings assigned by
participants to the usability problems, F(1, 19)=3.35, p>.05.

MOT CW

Problems found 236 180
Matches with 268 189 23
reference collection

Coverage in 17% 24% 10%

reference collection

Figure 3. Relation between the problems found by participants
and the reference collection of usability problems important
for designers of e-commerce web sites [19]. Note that one
problem found by a participant may match more than one
problem in the reference collection. On average, MOT achieves
a better coverage of the reference collection than CW.



On the average participants using MOT assess the severity
of the problems as 2.31 (SD=.72); using CW average
severity is 2.25 (SD=.69).

Figure 3 summarizes the relation between usability
problems found by participants and the reference problems
described in [19]. The figure shows that both techniques
succeed in finding problems that hit the reference collection
(9% of the problems identified could not be mapped to the
reference collection; however the majority of those seemed
relevant); and in combination the two techniques achieve
51% coverage of the collection (note that only two of the
web sites studied in [19] were used here).

Using MOT, participants identify usability problems
covering a broader group of problems in the reference
collection, F(1,19)=4.48, p<.05. Among all evaluators,
MOT identifies 36 problems (17%) in the reference
collection that CW did not find; CW finds only 21
problems (10%) in the reference collection that MOT did
not find.

Subjective preferences and comments

In the final comparison of techniques, 15 participants
preferred using MOT for the usability evaluation; four
preferred CW, and one participant presented arguments for
preferring both. This difference is significant (1,
N=19)=6.37, p<.05. In explaining their preferences, seven
participants argued that they found more and broader
problems with MOT, for example ‘I prefer the first
technique (metaphor based evaluation) because it catches
different kinds of problems’. In addition, some participants
found evaluation with MOT to be faster, and two
participants commented that they got better ideas for how
to redesign the site.

The four participants preferring CW explained that they
found the technique more easy to follow when evaluating,
‘[it is] easier to overview, seems like a recipe that you just
have to follow’. Some participants who preferred MOT
made similar comments:

If you don’t know how to evaluate a web site it is good
that the technique [CW] gives you a systematic
procedure for doing so.

It should be noted that at least three participants argued that
their preferences depended on what web site they were
going to evaluate.

ANALYSIS OF DIARIES

Below we present an analysis of the diaries aimed at
capturing patterns across participants regarding MOT and
CW. The analysis is based on an extraction from the diaries
of 174 entries each containing one or more comments
concerning the inspection techniques or redesigns. These
comments fall in four major groups: (1) comments on the
inspection technique being used, (2) comments comparing
techniques, (3) comments on the procedure of evaluation,

Insight/problem N
Description of the metaphors challenging to 7
understand, e.g. the octopus metaphor

Reflections and associations concerning the 5
technique

Key questions and examples are useful when 4
reading and when evaluating

Learning or changing of opinions about 6
technique

Difficult to use metaphors in isolation when 5
evaluating

Table 1. The main insights and problems with MOT. N is the
number of different participants making similar comments.

and (4) comments on redesign. To identify patterns among
diary comments, both authors independently read all
comments and grouped them according to similarities
among comments. The resulting groupings were worked
together and form the basis of the presentation below.
Tables 1 and 2 contain a summary of insights and problems
on inspection techniques reported by two or more
participants. In addition, we present some findings relating
more to the evaluation process, rather than to the specific
techniques.

Insights and problems experienced—MOT

Several participants make general, positive comments in
their diaries about MOT, especially that the key questions
and examples help the understanding and using of MOT.
These participants write, for example, that ‘Examples and
key questions are very helpful’ and ‘[I] use the table with
key questions during the evaluation’.

Although there is no clear pattern among the four
participants who describe general problems with MOT,
several aspects of the MOT description are challenging to
understand. One participant writes:

The metaphors are more confusing than useful. It
requires good faith to see the connection to the
examples. Good points, however.

Other participants write that particular parts of the
description are hard to understand. Three participants are
somewhat unsure about the metaphor concerning the
jumping octopus. Two participants mention that when
reading about the metaphors on the stream of thought and
the dynamics of thinking, they find it hard to understand
what is meant by grouping tasks, e.g.

[1] do not understand ‘to group tasks’ — I am only
considering one task? Is it subtasks? Is it about getting
an overview of the parts that have to be done?
For MOT we find a higher number of entries during
reading that are best summarized as reflections and



associations. At least five participants had written one or
more entries of this kind, for example:

Support already existing habits and the development of
new ones. Can this lead to some kind of conflict?

The diaries from at least six participants using MOT have
comments on problems with understanding the technique
that hours or days later are followed with a comment that
the problem has been fully or partly resolved, i.e. it appears
that participants learn and change their opinions about the
technique. For example the participant quoted above on the
confusion felt when reading the metaphors only half an
hour later writes:

The explanation of the metaphors makes sense, more
logical now. Good and stimulating points concerning
habits, especially the unintended effects of habits.

When doing the evaluation, participants noted that it is
difficult to use the metaphors in isolation because they are
interrelated; especially, participants appear to have had
problems categorizing the problems to a metaphor, for
example one participant writes:

Have difficulty in using the metaphors separately,
because the questions and the metaphors do not always
appear to be related. Have difficulty categorizing the
problems to a particular metaphor, because they are
connected.

Other two participants noted that they mainly were
considering the key questions, not so much the metaphors,
during the evaluation.

Overall, the description of MOT seems fairly difficult to
read for some participants, however, as the reading
progresses and evaluation begins participants seem to face
few problems in conducting the evaluation.

Insights and problems experienced—CW

Five participants comment in their diaries on various
positive aspects of CW, including that it is ‘well explained
and exemplified’ and that it is ‘an exciting way of going
through the users’ tasks’. Overall, the technique appears to
be easy to read and make sense of. However, participants
also mention various general difficulties with CW,
including that the description of CW is somewhat abstract.
For example, ‘I do not experience any questions of doubt,
but I find the first part of the technique a little abstract.’

Participants report a number of specific problems related to
understanding and using CW. For example, participants are
unsure of how to handle tasks for which several sequences
of actions could lead to the solution of the task. Among
several possible action sequences, four participants raise
questions of doubt how one sequence should be chosen for
doing the walkthrough, wondering ‘[should] all possible
sequences be listed?” The notion of correct action, used in
the criteria for evaluating, three participants find hard to

Insight/problem N
Cognitive walkthrough is easy to read and makes 5
sense

Problems in understanding the technique, for 6

example how to handle many actions sequences
and what is meant by ‘correct action’

Limitations in the scope of problems that the 8
technique help identify
During evaluation, it is hard to put yourself in 3

user’s place

General critique of cognitive walkthrough, 7
especially that the focus is overly narrow

Table 2. The main insights and problems with CW. N is the
number of different participants making similar comments.

understand. Finally, three participants find it hard to put
themselves in the place of potential users for whom the
evaluation of the interface should be new, for example:

It is hard to ignore the hours used on looking through a
web-site, a customer would use less than 5-10 minutes
to learn to navigate.

Eight participants make various comments concerning the
restricted scope of the technique. For example, four
participants were concerned that none of the evaluation
criteria help identify missing functions in the user interface.
One participant writes:

Cognitive walkthrough is not covering the possibility
that the correct action is not available. For example,
that it is impossible [on one of the web sites evaluated]
to register an address when you are living in Denmark.

A related point is the criticism by some participants that
CW does not help assess whether it makes sense to solve a
task in a particular way. For example ‘how to characterize a
shortcoming? If the user can complete the process, but has
to do it in a roundabout way’. Participants also commented
that the focus of the technique was rather ‘narrow-minded’.

Overall, participants seem able to easily read the
description of CW. During the evaluation, however,
participants felt that CW limits the scope of usability
problems that can be identified.

The evaluation process

The analysis of the diaries with respect to the evaluation
process yielded four findings. First, we looked at the
overall patterns of activity between the two techniques by
coding the activities reported in the diaries into phases
where the main focus is on reading, orientation on the web-
site, preparing evaluation, evaluation, documentation of
evaluation, redesign, and other. Assessed from this coding,
participants spend approximately similar time, around 3



hours, on reading the techniques (CW: M=194 min.; MOT:
M=233 min.); performing the evaluation (CW: M=132
min.; MOT: M=129 min.); and making the redesigns (CW:
M=393 min.; MOT: M=374 min.).

Second, the diaries show that usability problems are found
in a variety of ways, and not just using the techniques as
prescribed. At least ten participants identify problems
already before reading the description of the inspection
technique, or while initially orienting themselves on and
gaining an overview of the web site. During her first visit
on the web site before starting the evaluation procedure,
one participant writes:

Identification of immediate problems and some ideas
for tasks. Especially the questionnaire [on the web site]
is a disaster. The menu in the left side sometimes
disappears. No systematic information on whether a
word or a label is clickable...

That participant ends up reporting on her problem list three
problems regarding the questionnaire.

Five participants also describe how they find problems
during the evaluation that are not generated by specific
metaphors or criteria. For example, one participant writes
‘what if a problem can not be placed under a criterion?” and
another writes:

Should ALL usability problems be written down?
Also those that are not found directly by cognitive
walkthrough?

Indeed, even after finishing the evaluation procedure,
participants continue to identify problems, as illustrated by
the following remark in a diary:

I am finding more usability problems as I fill out the
problem lists. These are added to the problem list [...]

Third, participants have difficulties assigning severity
ratings. One person writes:

[I] am in doubt about the structuring, but I think it is
hard to assess severity ratings on the issues identified.
It depends on who you are.

Interestingly, however, as reported in the diaries
participants seem to have little trouble choosing problems
to be addressed in their redesign.

Fourth, during the course of the evaluation participants
change their opinion on what they consider a usability
problem, e.g. some participants change their opinion about
problems when redesigning. One participant writes that

[I] have come to the conclusion that the buying
procedure is really not so complicated that it will give
errors for the user.

The same participant had on his problem list noted as a
serious problem the cumbersome buying procedure.
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Conversely, at least five participants identify problems
when redesigning which they had not previously been
aware of, for example:

Looking at a screen dump makes me aware of new
usability problems. What am I to do with problems I
have just discovered?

The diaries do not make it clear whether these problems
arise from longer experience with the web site; or whether
having to redesign the web site changes the evaluation
focus.

DISCUSSION

In the direct comparison of techniques, MOT seems to
outperform CW. MOT finds more problems and achieves a
better coverage of the usability problems in the reference
collection. Participants also prefer using MOT. In addition,
the problems reported in the diaries about MOT mainly
concern the process of understanding the technique; while
the participants using CW often felt the scope of their
search for usability problems restricted. The current
experiment thus supports our previous study comparing
MOT to heuristic evaluation [7], in showing how MOT
performs better on several important measures.

Although significant and quite large differences between
the two inspection techniques are found, two observations
stand out from the diaries as striking. First, the dynamics of
inspection, e.g. in finding problems upon initial orientation
on the web sites or in changing ones mind about severity
ratings and whether something is really a problem, suggests
that static comparisons of evaluation techniques through
lists of usability problems identified are an approach with
limitations. In addition, reconsidering the problem lists
knowing that redesigns should be proposed seems to
change how evaluators assess problems; further work is
needed to understand better the relation between evaluation
and redesign.

Second, the participants’ personal reading and working
habits play a major role in shaping their interpretation and
use of the inspection techniques. Of course the participants
in this study are novices still learning to use the two
techniques. But it is hardly to be expected that more
competent usability evaluators or experts would be working
in a more uniform or rule-based manner than these novices.
While close studies of method usages and work processes
of usability experts are still few, e.g. [8,11], theoretical and
empirical studies of systems developers, for instance, have
shown how even highly structured methods are used and
understood quite differently [1,15]. More generally it has
been argued that people in their learning processes from
novice through to expert level develop a more and more
personal and context dependent working style [3].

A consequence of these findings is that it is useful to
develop an arsenal of usability evaluation techniques that
are adequate and convenient for different combinations of



users, task domains, tools and interaction forms. It might be
even more important to develop and maintain teaching and
learning courses where people studying systems design and
usability evaluation can achieve personal experiences with
a range of effective tools and working styles.

CONCLUSION

Despite a promise from psychology-based inspection
techniques to give important insights into how thinking
shapes interaction, most inspection techniques do not
explicitly consider users’ thinking. We compared two
techniques that do, namely cognitive walkthrough (CW)
and the metaphors-of-human-thinking technique (MOT).
Using MOT participants identified 30% more problems
with the web sites inspected and achieved a broader
coverage of a reference collection of usability problems.
Participants also preferred using MOT. Judging from
diaries written by participants while performing the
inspections, MOT is challenging to understand, but few
difficulties with the technique where reported during the
inspection. Conversely, CW seems easier to understand, but
during the inspection some participants feel that it limits
the scope of their search for usability problems.

The analysis of the diaries suggests problems in many
comparative studies of usability evaluation methods. Static
lists of usability problems, for example, can be misleading
because their interpretation, even for the individual
evaluator, changes over time and across contexts. Also, we
suggested how the role of techniques in usability inspection
processes should be rethought, for example by putting less
emphasis on rules guiding usability inspection and more on
evaluators’ intuition concerning what creates usability
problems.
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