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INTRODUCTION 

Usability testing is one of the most popular usability methods 
used today, and it is the evaluation method that usability spe- 
cialists say has the largest impact on product improvement 
(Rosenbaum, Rohn, & Humburg, 2000). Indeed, it has become 
so popular that some people use the term to refer to usability 
engineering methods in general. However, usability testing is 
just one of the many usability methods available for evaluating 
the ease of learning and use of products. This chapter will de- 
fine usability testing, describe its core issues, and discuss our 
conception of its future directions. 

A BRIEF HISTORY OF USABILITY TESTING 

Usability testing gained popularity in the early 1980s, when soft- 
ware was beginning to reach a wider audience than just com- 
puting professionals. The explosion of end-user computing was 
made possible by new hardware and software in the form of 
both the minicomputer and microcomputer and expansion of 
communications technology These advances moved computing 
from the isolated computer room to the desktop. The advent 
of the CRTs, modems, and, later in the decade, graphical user in- 
terfaces made interacting directly with the computer in real 
time possible. 

The 1982 conference called “Human Factors in Computer 
Systems,” held in Gaithersburg, Maryland, brought together for 
the first time professionals from multiple disciplines interested 
in studying and understanding HCI. Subsequent meetings of 
this group became known as the “CHI Conference.” At that first 
meeting, a session on “Evaluating Text Editors” described what 
now would be called “Usability tests” (Roberts & Moran, 1982). 
These studies were written in the style of experimental psy- 
chology reports, including sections titled “Experimental Design” 
and “Data Analysis,” in which they described the computation of 
inferential statistics. 

The reliance on psychological research experiments as the 
model for usability testing was challenged early but has per- 
sisted throughout its history Young and Barnard (1987) pro- 
posed the concept of scenarios instead of experiments, and two 
years later, CHI Conference writers discussed issues such as 
“The role of laboratory experiments in HCI: Help, hindrance or 
ho-hum?” (wolf, 1989). 

The first books on HCI began appearing at this time. Perhaps 
the most influential book, Shneiderman’s (1987) Designing the 

u5er interface, did not have an index item for usability testing 
but did have one for “Quantitative Evaluations.” In that section, 
Shneiderman wrote: 

Scientific and engineering progress is often stimulated by improved 
techniques for precise measurement. Rapid progress in interactive sys- 
tems design will occur as soon as researchers and practitioners evolve 
suitable human performance measures and techniques. . . .  Academic 
and industrial researchers are discovering that the power of traditional 
scientific methods can be fruitfully employed in studying interactive 
systems. @. 411) 

In the second edition, there was still no entry in the index 
for “Usability Testing,” but there was one for “Usability Labora- 
tories.” Shneiderman (1992) described usability tests but called 
them “pilot tests.” These tests “can be run to compare design 
alternatives, to contrast the new system with current manual 
procedures, or to evaluate competitive products” (Schneider- 
man, 1992, p. 479). It was during this period that the first di- 
dactic books devoted to testing appeared (Dumas & Redish, 
1993; Rubin, 1994). 

In his third edition, there was a section in Shneiderman’s 
(1997) book on “Usability Testing and Laboratories.” Shneider- 
man wrote: 

Usability-laboratory advocates split from their academic roots as these 
practitioners developed innovative approaches that were influenced by 
advertising and market research. While academics were developing con- 
trolled experiments to test hypotheses and support theories, practi- 
tioners developed usability-testing methods to refine user interfaces 
rapidly: (p. 128) 

This brief history shows that usability testing has been an 
established evaluation method for only about 15 years. Testing 
was slow to break away from its roots in psychology research- 
it has continued relatively unchanged until recently However, 
change is in the air, as we will discuss below. 

USABILITY TESTING BASICS 

Valid usability tests have the following six characteristics: 

The focus is on usability 
The participants are end users or potential end users. 
There is a product or system to evaluate. 
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The participants perform tasks, usually while thinking aloud. 
The data are recorded and analyzed. 
The results of the test are communicated to appropriate 
audiences. 

We will consider each of these basics in turn. 

The Focus Is on Usability 

It may seem obvious that a usability test should be about us- 
ability, but sometimes people try to use a test for other inap- 
propriate purposes or call other methods usability tests. Per- 
haps the most common mismatch is between usability and 
marketing/promotion issues, such as adding a question to a 
posttest questionnaire that asks participants if they would buy 
the product they just used. If the purpose of the question is to 
provide an opportunity for participants to talk about their re- 
actions to the test session, the question is appropriate for us- 
ability tests. However, if the question is added to predict 
whether customers would actually buy the product, the ques- 
tion is not appropriate. A six-participant usability test is not an 
appropriate method for estimating sales or market share. Ob- 
viously, a company would not base its sales projections on the 
results of the question, but people who read the test report 
may draw inappropriate conclusions when such a question is 
included. 

The Participants Are End Users or Potential End Users 

In a valid usability test, the participants must be part of the tar- 
get market for the product. Testing with other populations may 
be useful in that it may find usability problems. However, the re- 
sults cannot be generalized to the target population. 

The key to finding people who are potential candidates for 
the test is a user profile (Branaghan, 1997) or a persona (Pruitt & 
Adlin, 2005). Auser profile captures two types of characteristics: 

Those that the users share 
Those that might make a difference among users 

For example, in a test of a cell phone upgrade, participants 
could be people who now own a cell phone or who would con- 
sider buying one. Of the people who own a phone, you may 
want to include people who owned the previous version of the 
manufacturer’s phone and people who own other manufac- 
turers’ phones. You need to build a user profile of the relevant 
characteristics of users. It is from that profile that you create a 
screening questionnaire to identify potential participants for 
the test. 

A common issue at this stage of planning is that there are 
more relevant groups to test than there are resources to test 
them. This situation forces the test team to decide which group 
or groups to test. This decision should be based on the prod- 
uct management’s priorities, not on how easy it might be for the 
usability specialist to recruit Participants. 

There Is a Product or System to Evaluate 

Usability testing can be performed with almost any product or 
technology The range includes, 

Products with user interfaces that are all software, such as a 
database management system; all hardware, such as a high- 
quality pen; and those that have both, such as a cell phone, a 
clock radio, a hospital patient monitor, or a circuit board tester 
Products intended for different types of users, such as con- 
sumers, medical personnel, engineers, network managers, 
high-school students, computer programmers, and so forth 
Products that are used together by groups of users, such as 
cooperative work software (Scholtz & Bouchette, 1995) 
Products in various stages of development, such as user 
interface concept drawings, early low-tech prototypes, more 
fully functioning high-fidelity prototypes, products in beta 
testing, and completed products 
Components that are embedded in or accompany a product, 
such as print manuals, instruction sheets that are packaged 
with a product, tutorials, quick-start programs, online help, 
and so forth 

The Participants Perform Tasks, Usually While Thinking Aloud 

This is the execution phase of the test. It is where the test par- 
ticipant and the test administrator interact and it is where the 
data are collected. Before the test session starts, the adminis- 
trator instructs the participant how the test will proceed and 
informs the participant that the test probes the usability of the 
product, not the participant’s skills or experience. In many us- 
ability tests, participants are asked to think aloud, which we dis- 
cuss in more detail below. 

Selecting tusks. One of the essential requirements of 
every usability test is that the test participants attempt tasks that 
users of the product will perform. When a product of even mod- 
est complexity is tested, however, there are more tasks than 
there is time available to test them, so it is necessary to sample 
tasks. While not often recognized as a limitation of testing, the 
sample of tasks is a limitation to the scope of a test. Compo- 
nents of a design that are not touched by the tasks the partici- 
pants perform are not evaluated. This limitation in thorough- 
ness is often why testing is combined with usability inspection 
methods, which have thoroughness as one of their strengths 
(Cockton, Lavery, & Woolrych, 2003). 

In a diagnostic test, testers select tasks for three primary 
reasons: 

1 They include important tasks such as (a) tasks that are per- 
formed frequently or are basic to the job users will want to 
accomplish, and (b) tasks that are critical, if infrequent, be- 
cause they affect other tasks, such as log in or configuration. 
With almost any product, there is a set of basic tasks. Basic 
means tasks that tap into the core functionality of the prod- 
uct. For example, nurses using a patient monitor will fre- 
quently look to see the vital sign values of the patient and 



will want to silence any alarms once they determine the 
cause. In addition, the nurse will want to adjust the alarm 
limits, even though the limit adjustment may be done infre- 
quently. Consequently, viewing vital signs, silencing alarms, 
and adjusting alarm limits are basic tasks. 
They include tasks that probe areas where usability problems 
are likely. For example, if testers think that users will have dif- 
ficulty knowing when to save their work, they may add sav- 
ing work to several other tasks. 
They include tasks that probe the components of a design, 
such as tasks that force the user to navigate to the lowest level 
of the menus or tasks that have toolbar shortcuts. The goal 
is to include tasks that increase thoroughness at uncovering 
problems. 

Some additional reasons for selecting tasks are 

They may be central to the business goals for the product. 
They may be have been redesigned in response to the results 
of a previous test. 
They may be new to the product. 

With so many reasons for selecting tasks, paring the task list 
to the time available is an important part of test planning. Task 
selection is greatly facilitated when the test team understands 
the tasks users want to do. 

Typically, testers and developers get together in the early 
stages of test planning to create a list of tasks. This is a valuable 
opportunity to engage the product team in a discussion about 
usability. In addition to including a task in the list, the testers 
also need to make some preliminary estimate of how long each 
task wfl take. The time estimate is important for deciding how 
many tasks to include; it may also be useful for setting time lim- 
its for each task. 

Generating task scenarios. Almost without exception, 
testers present the tasks that participants do  in the form of a 
task scenario. For example: 

You have just bought a new combination telephone and answering ma- 
chine. The box is on the table Take the product out of the box and set 
it up so that you can make and receive calls. 

From the beginning, usability testers recognized the artifi- 
ciality of the testing environment. The task scenario has been 
an attempt to bring a flavor of the operational environment 
and the way the product will be used into the test. In most 
cases, the scenario is the only mechanism for introducing 
these elements into the test. Rubin (1994) described task sce- 
narios as adding context and the participant’s rationale and 
motivation to perform tasks. “The context of the scenarios will 
also help them to evaluate elements in your product’s design 
that simply do  notjibe with reality [italics added] ,” and “The 
closer that the scenarios represent reality [italics added], the 
more reliable [italics added] the test results” (Rubin, 1994, 
p. 125). Dumas and Redish (1999) said, “The whole point of 
usability testing is to predict what will happen when people 
use the product on their own. . . . The participants should feel 
as if the scenario matches what they would have to d o  and 

what they would know when they are doing that task in their 
actualjobs [italics added]” @. 174). 

The exact wording of a scenario is important. A good sce- 
nario i s  short, in the user’s words not the product’s, unambigu- 
ous, and it gives participants enough information to do the task. 
During test planning, testers work hard on the wording of each 
scenario. The goal is to make sure that the scenario probes the 
task the tester wants to probe. 

In addition to the wording of the task scenarios, their order 
may also be important. It is common for task scenarios to have 
dependencies. For example in testing a cell phone, there may be 
a task to enter a phone number into memory and a later task 
to change it. A problem with dependencies happens when the 
participant cannot complete the first task. Testers should de- 
velop strategies to handle this situation, such as putting a phone 
number in another memory location to use when a participant 
could not complete the earlier task. 

Testers continue to believe in the importance of scenarios 
and continue to use them. However, no research shows that de- 
scribing tasks as scenarios rather than simple task statements 
makes any difference to the performance, motivation, or sub- 
jective judgments of participants. Scenarios may be essential to 
testing, but no research has confirmed that fact. 

Assisting participants with tasks. Assisting partici- 
pants to move forward in a task or a step in a task is a common 
practice in diagnostic tests. The primary reason for assisting is to 
uncover additional usability issues. Usability problems reveal 
themselves sequentially as a participant proceeds through a 
task. Consequently, if the participant can go no further because 
of an initial problem, subsequent problems may not be uncov- 
ered and documented. Helping the participant to move on from ’ 
the initial problem is one way to uncover additional problems. I 

When this situation occurs, the moderator faces three 
issues: 

1. When to intervene 
2. How to provide assistance 
3. What to do with the data that result 

Two indicators that participants may not make any more 
progress are (a) participants indicate they d o  not know what 
more to do or @) they repeat actions that do not move them to- 
ward a solution. The decision for the moderator is whether to 
move on  to the next task or to assist. If the moderator decides 
that continuing with the test will provide additional diagnostic 
information, assistance may be warranted. 

Assistance can take several forms. The moderator may ini- 
tially just ask the participant to look at the task scenario again or 
just ask an open-ended question, such as “So what is happening 
here?” Sometimes these actions are enough to get the partici- 
pant going again. Whether such actions constitute an assist is up 
to the discretion of the moderator or test team. When progress 
is still stalled, the moderator may then provide more specific 
direction, from a relatively broad statement, such as “You were 
getting close when you were loolung in the menus,” to increas- 
ingly specific directions up to telling the participant how to 
complete the task. The dilemma for the moderator is manag- 
ing this process without providing information that will help the 
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participant in subsequent tasks. That kind of information may 
make the product look easier to use, and it may hide additional 
usability issues that do not reveal themselves later. The task of 
giving assistance is an art, and moderators must rely on their ex- 
periences and the goals of the task to determine when and how 
to intervene. Boren and Ramey (2000) studied methods of in- 
tervening in think aloud studies. They found that moderators 
at two labs intervened inconsistently To minimize inconsisten- 
cies, the authors made several recommendations regarding 
when and how to intervene. 

Once assists have been given, there is the additional question 
of how to factor them into the data analysis. For example, is a task 
that was completed with assistance a failed task? If so, is that al- 
ways the case? In a complex product used by skilled users, some 
trial and error and an occasional assist might be expected and not 
constitute task failure. In a self-service application, the need for 
one assist may be enough to constitute task failure. If most par- 
ticipants do not require an assist to complete a task, is it fair to the 
design to count the task as a failure? These issues are factors in 
the complex decision about whether and how to change a design. 

The Data Are Recorded and Analyzed 

Triangulating measures to confirm findings. It 
is rare that a usability problem affects only one measure. For 

. example, a poorly constructed icon toolbar will generate: 

Errors-especially picking the wrong icon on the toolbar 
Slow task times-during which participants hesitate over 
each icon and frequently click through them looking for the 
one they want 
Statements of frustration-participants express their feelings 
about not being able to learn how the icons are organized or 
be able to guess what an icon will do from the tool tip name 
The need for assistance from the moderator 

Much of the data analysis involves building a case for a us- 
ability problem by combining several measures-a process that 
has been called “triangulation” (Dumas & Redish, 1999). The 
case building is driven by the problem list created during the 
test sessions. It is surprising how much of this analysis is de- 
pendant on the think aloud protocol. We depend on what par- 
ticipants say to help us understand the problems. 

Identiyying usability problems. Most usability prob- 
lems emerge during the test itself. Testers observe usability 
problems during the sessions and record them on problem 
sheets or data logs at that time or soon after the session. Later, 
the problem sheet or log drives the data analysis. The sheet is 
typically organized by participant and by task. The test adminis- 
trator records observations, such as “did not see the option,” 
and interpretations, such as “does not understand the graphic.” 
The test administrator notes when problems reappear. 

One of the important skills in user testing is identifylng the 
basic causes of a problem. From individual instances of prob- 
lems, the experienced tester sees patterns that point to more 
general problems For example, if participants look around the 
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screen and aimlessly look through menu options, the tester 
might conclude that the participants were overwhelmed with 
the amount of information on the screen. If participants do not 
understand terms, the tester might conclude that the interface 
has too much technical and computer jargon. If participants re- 
peat a task to make sure it was completed, the tester might con- 
clude that there is not enough feedback about what the system 
is doing with the participant’s actions. Seeing the underlying 
causes of individual problems is one of the important skills that 
a usability tester develops. It is not entirely clear that such skills 
can be taught quickly Testers often have years of experience at 
studying and practicing problem identification skills. 

While watching a test session, a product developer will see 
the same events as the test administrator. However, developers 
often tend to see problems as local. Instead of seeing that there 
needs to be a general review of the language in the interface, 
the developer sees problems with individual words. This con- 
flict often does not appear until the testers and developers sit 
down to discuss what they saw and what to d o  about it. Usabil- 
ity professionals believe that this conflict over what really hap- 
pened during the test remains a major barrier to improving a 
product’s usability. Developers d o  not like hearing that they 
have tunnel vision and cannot see the underlying causes of in- 
dividual problems, while usability professionals d o  not like 
hearing that the local fix will solve the problem. Another com- 
mon barrier is a disagreement about whether participants’ dif- 
ficulties are caused by usability problems or problems with the 
methodology itself (including the selection of participants). 
These conflicts continue to limit the impact of testing on prod- 
uct improvement. However, iterative development, when it is 
practiced, helps resolve these conflicts, as testing subsequent 
iterations (perhaps with an improved methodology if needed) 
should reveal whether a problem still exists. 

Several research studies have looked at how many usability 
problems are uncovered by different populations of testers. 
These studies consistently show that usability specialists find 
more problems than product developers or computer scientists 
(Nielsen, 1994). However, all of those studies have used inspec- 
tion methods not usability testing. 

Assigning a severity level to problems. One way to call 
attention to important problems is to put them into a measure- 
ment tool such as a problem severity scale. These scales allow 
testers to identify which problems are the most severe and, pre- 
sumably, more likely to be fixed. In the section on measuring us- 
ability below, we discuss the validity of such scales. 

Identifying positive issues. Some of the schemes for 
determining severity have a category for a positive issue (e.g., a 
good design feature). When a task is preformed smoothly and 
efficiently, the design must have worked. However, there has 
never been any attempt to categorize or rate the positive as- 
pects of a design. Our experience is that most usability profes- 
sionals pay only lip service to what works in a design, mention- 
ing a few broad positive aspects at the beginning of a report, and 
then proceeding on to the long list of problems. Focusing on 
the negative is an aspect of human factors professionals that has 
been criticized from its beginnings in the 1940s (Meister, 1999). 
Recently, Skylar and Gilmore (2004) repeated that criticism and 



called for a more positive approach. We agree that it is time for 
a scheme to measure the positive aspects of a design. 

The Results of the Test Are Communicated 
to Appropriate Audiences 

In the early days of user testing, there was almost always a for- 
mal report and a highlight video tape. Testers needed reports to 
communicate what they did and what they found. Now, it is 
more common for the results to be communicated more infor- 
mally such as at a meeting held soon after the last test session. 
Communication at these meetings is facilitated when the prod- 
uct team has attended at least some of the test sessions. It is also 
helpful if the usability specialist has been involved with the de- 
velopment team or at least is aware of the issues the team faced. 

One of the important reasons for the change in reporting style 
for diagnostic usability tests is the confidence organizations have 
in the testing process. It is usuaUy no longer necessary to justify 
the test with a written report. Organizations with active usability 
programs have come to accept user testing as a valid, useful eval- 
uation tool, and an important part of their regular development 
processes. They do  not feel that they need to know the details of 
the test method and the data analysis procedures. They want to 
know the bottom line-what problems surfaced and what should 
they do about them? In these organizations, a written report may 
still have value, but as a means of documenting and archiving the 
methodology rather than communicating the results. 

Beginning with a project created by the National Institute of 
Standards and Technology (NIST), a Common Industry Format 
(CIF) has been created for summative tests. This format has be- 
come an ANSI standard (ANSI, 2001) and in 2005 was approved 
as an IS0 standard. A standard format for reporting formative eval- 
uations is in progress (Theofanos & Quesenbery, 2005). While 
these formats do not apply to all testing situations, they are a good 
start for new practitioners to learn how to create effective reports. 

The value of highlight tapes, As usability testing has be- 
come an accepted evaluation tool, highlight tapes have become 
less common. One of the disappointing aspects of highlight 
tapes is that watching them does not have the same impact as 
seeing the sessions live. Unless the action moves quickly, even 
highlight tapes can be boring. This characteristic makes careful 
editing of the highlights a must. With the older, analog editors, 
it can take about one  hour to create one minute of finished 
tape. A 15-minute tape can take two days to create, even by an 
experienced editor. Most of that time is taken finding appropri- 
ate segments to illustrate key findings. 

The emergence of digital video has made highlight tapes less 
time consuming; it is still easier and more effective to have peo- 
ple attend the test sessions. However, it can be useful to incor- 
porate digital video clips into presentations and reports to 
illustrate findings without generating a full highlight tape. 

TYPES OF USABILITY TESTS 

Usability testing can be helpful throughout the development life- 
cycle. In fact, starting early in development can help teams i d e n t ~  

and fix usability problems as they arise, before they become too 
expensive to fur. Over time, investigators have refined the method- 
ologies to better meet the objectives of the tests. Rubin (1994) 
identified the following types of usability tests, which all evolved 
from the methods used in social science research studies: 

Exploratory tests-conducted early in the development 
process to address high-level issues, not specific details 
Assessment tests-conducted early or midway through 
development; Rubin (1994) caIIed these the “most typical” 
usability tests 
Validation or verification tests-conducted at the end of 
development to ensure that the product meets minimum 
usability requirements 
Comparison tests-conducted at any point in development to 
compare two or more products; these tests identify strengths 
and weaknesses of the products, which can be either com- 
petitors or competing designs for one product 

Exploratory and assessment tests are diagnostic or forma- 
tive tests. They help identify good designs and support im- 
provements for bad designs. They focus on qualitative data 
more than quantitative data, and they rely heavily on thinlung 
aloud procedures and prompting from the moderator. The goal 
of these tests is to identify usability problems (as opposed to 
evaluating overall usability). The methods for these tests pro- 
vide investigators with flexibility to explore new issues as they 
arise in a test session. As such, diagnostic tests are not research 
studies. It is not valid to draw statistical conclusions from these 
tests. Investigators must use their skills to interpret descriptive 
statistics (e.g., four out of five participants completed the testJ 
and qualitative data such as participant comments. 

Validation/verification tests are summative tests. They are 
conducted near the end of development, typically with alpha 
or beta releases. The goal of these tests is to evaluate usability 
metrics (e.g., task times or error rates) to determine whether 
the product meets the organization’s preestablished usability re- 
quirements. Thinking aloud may be discouraged, as it can in- 
terfere with the participant’s performance. Comparison tests 
also focus on quantitative data. Validation and comparison tests 
both require sufficient scientific rigor to draw statistical conclu- 
sions from the data. Therefore, they still follow the standards 
and practices of social science experimental design, such as 
larger sample sizes, well-controlled tasks, and sufficient power 
to identify real differences. These tests are a type of research 
study where investigators can analyze quantitative data using in- 
ferential statistics (Dumas, 2001b). 

The type of test also impacts what can be tested. Exploratory 
tests and assessment tests evaluate prototypes of the final prod- 
uct. Validation tests require a final product, or at least a near-re- 
lease version, to ensure the results are valid. Comparison tests 
can evaluate products at any stage of development, if all ver- 
sions tested are in the same stage. 

1 

Informal vs. Invalid 

Diagnostic tests are sometimes called “informal” because they 
lack the scientific rigor of summative tests. However, it is hard 
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to know what informal really means. For example, Thomas 
(1996) described a method, called “quick and I r ty”  and “infor- 
mal,” in which the participants are not intended users of the 
product and in which time and other measures of efficiency are 
not made. Such a test may be informal, but it is certainly invalid 
and should not be called a usability test. It is missing one of the 
essentials-potential users. It is not an informal usability test be- 
cause it is not a usability test at all. Despite the flexibility allowed 
in informal usability tests, there are still methodological require- 
ments to ensure a test is valid. Tests that are performed quickly 
and with minimal resources are best called “quick and clean” 
rather than “informal” (Wichansb, 2000). 

Prototypes in Usability Tests 

Prototypes for usability can be low fidelity, high fidelity, or any- 
where in between. Fidelity refers to the breadth of features im- 
plemented, the depth or degree of functionality (how complete 
each feature is), the look or aesthetics of the prototype, and 
the style of interaction (Snyder, 2004; Virzi, Sokolov, & Karis, 
1996). The style of interaction refers to how users work with the 
prototype and how closely the medium of the prototype (e.g., 
paper or online) matches the final product. High-fidelity proto- 
types are more similar to the actual product on all these char- 
acteristics than low-fidelity prototypes are (Walker, Takayama, 
& Landay, 2002). 

Low-$deLity prototypes. Low-fidelity prototypes are gen- 
erally easy and fast to develop and can contain a surprising level 
of interactivity (Snyder, 2003). They can be as simple as sketches 
on paper. Conducting usability tests with low-fidelity prototypes 
requires devoting a team member to act as a facilitator, re- 
sponding to the participant’s input (e.g., giving the participant a 
new screen or menu). This person must know how the system 
should work to be able to respond quickly (Briggs &Johnson, 
2005; Rudd, Stern, & Isensee, 1996). Snyder (2003) provides sig- 
nificant detail about the special concerns of using paper proto- 
types in usability tests. 

Low-fidelity prototypes have several advantages. They can 
be built quickly and easily, so they allow teams to start usabil- 
ity testing early in development. Teams can also use low-fidelity 
prototypes to quickly test and resolve design conflicts through- 
out development. Results from usability tests on low-fidelity 
prototypes can be available early, allowing the team to fix de- 
sign problems while it is still cost effective. Another advantage 
of using low-fidelity prototypes is that participants must tell the 
facilitator what they would do  at each step. This interactioncan 
facilitate the think aloud process, as it may seem more natural 
to the participants than talking to themselves (Datz-Kauffold 
& Henry, 2000). 

Some of the challenges in working with low-fidelity proto- 
types include the following: 

Low-fidelity prototypes may discourage exploration of the 
product. Participants may not want the person acting as the 
computer to work harder than necessary (Snyder, 2003). 
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They may be difficult for low-vision or blind participants to 
use if the prototype cannot accommodate a participant’s 
usual assistive device (Briggs &Johnson, 2005). 
It is difficult to collect quantitative data if the prototype will 
not integrate with automated tools (Briggs &Johnson, 2005). 
Similarly, low-fidelity prototypes may not integrate with re- 
mote testing tools (Briggs & Johnson, 2005). 
Changes that the human computer makes can be more obvi- 
ous than when they occur on the screen (Datz-Kauffold & 
Henry, 2000). 

High-fdelity prototypes. High-fidelity prototypes con- 
tain more functionality and are more expensive to generate. 
However, there are more and more tools available to make it 
easier to simulate a functional product (Walker et al., 2002). In 
tests with high-fidelity prototypes, participants interact with the 
prototype just as they would with the actual product, using the 
same (or at least similar) hardware and software. In addition to 
usability tests, high-fidelity prototypes can also serve as living 
specifications of the product. They can communicate designs 
more efficiently than text documents (Rudd et al., 1996). 

However, high-fidelity prototypes can give users and man- 
agement the impression that the product is closer to completion 
that it actually is. Also, there can be features in a high-fidelity pro- 
totype the participants may expect in the final version, only to be 
disappointed if they are not there. 

When to use Low- and high-Jidelityprototypes. There 
is some debate over whether low- or high-fidelity prototypes 
are more appropriate for usability testing. Generally, low- 
fidelity prototypes are considered most useful early in develop- 
ment to address high-level conceptual issues; high-fidelity pro- 
totypes are considered most useful later in development, after 
more design decisions have been worked out. Virzi et al. (1996) 
showed that low-fidelity prototypes could be useful through- 
out development, while others believe that low-fidelity proto- 
types are so different from the actual product that they are less 
effective (Mufioz, Miller-Jacobs, Spool, & Verplank, 1992; Rudd 
& Isensee, 1994). 

To address this issue, several studies have compared results 
from usability tests of low- and high-fidelity prototypes. The re- 
search generally finds that both types find approximately the 
same number and types of usability problems. Walker et al. 
(2002) found few differences between low- and high-fidelity 
prototypes. They recommended reviewing the practical con- 
siderations of the test to determine the appropriate fidelity Virzi 
et al. (1996) and Catani and Biers (1998) found no difference in 
the number and types of usability problems found with low and 
high fidelity prototypes. In addition, Wiklund, Thurrott, and Du- 
mas (1992) found that the aesthetic refinement of the prototype 
(how finished the prototype looked) did not affect ratings of us- 
ability. Regardless of the fidelity of the prototype, it is impor- 
tant to remember that a prototype is not the actual product. The 
final product can be slower or faster. There may be features of 
the prototype that are not in the final product. The develop- 
ment team must consider which features to include in the 
prototype to ensure a usability test can address the appropri- 
ate issues (Virzi, 1989). 

’ 
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WHERE TESTING OCCURS 

In this section, we consider the environment in which the test- 
ing is performed: 

Testing in a usability lab 
Remote testing 
Onsite testing 

Testing in a Lab 

What is a usability lab? Usability labs continue to be 
built, and there is a brisk business in selling lab equipment. The 
demand for labs is driven by the advantages of having record- 
ing equipment and the ability to allow stakeholders to view the 
test sessions. In essence, the method sells itself because devel- 
opers and managers find the experience of watching a live test 
session compelling. 

The basic makeup of a suite of usability test equipment has 
not changed much with time. It consists of video and audio 
recording and mixing equipment. However, some recent inno- 
vations in lab equipment have improved measurement. For ex- 
ample, relatively inexpensive eye tracking equipment has made 
it possible to know where participants are looking as they work. 
Also, miniaturization continues to shrink the size of almost all 
lab equipment. Hence, the arrival of portable lab setups that fit 
in airplane overhead compartments. 

Labs have traditionally recorded test sessions on videotape, 
an analog medium. Unfortunately, the quality of analog video 
of the participant’s computer recorded during sessions had al- 
ways been poor. Second-generation copies, which are often 
used in highlight tapes, further degrade the quality Scan con- 
verters selling for under $2,000 are still disappointing, making 
it difficult to see screen details. 

However, labs are now taking advantage of digital audio and 
video. Screen capture software, which records the participant’s 
computer screen digitally, has very good resolution. Labs can 
also capture the participant’s face using Webcams, which are in- 
expensive and easy to use. The technology has allowed usabil- 
ity labs to improve recordings and to make it substantially eas- 
ier to find and edit video segments. More and more tools are 
becoming available to capture, analyze, and store video and 
user actions. 

Mimicking the operational environment. Testers 
usually try to adapt the test room to better simulate the envi- 
ronment in which the application or system will be used. Rubin 
(1994) recommended that testers “make the testing environ- 
ment as realistic as possible. As much as possible, try to main- 
tain a testing environment that mimics the actual working envi- 
ronment in which the product will be used” @. 95). 

The testers try to simulate a variety of characteristics in the 
test environment. The most obvious, and often the easiest, IS 

making it look like the operational environment. However, 
other characteristics are more difficult to simulate. For example, 
stressors such as time pressure are difficult to mimic, Also, there 

are no real consequences to a participant’s behavior in a test, 
which may impact their behavior. 

Despite these concerns, the literature on product evaluation, 
when viewed from the perspective of 50 years, shows that re- 
searchers and practitioners have been able to use simulated 
complex operational environments. For example, aircraft and 
automobile simulators are used to study interactions with cock- 
pits and dashboards as well as for operator training. More re- 
cently, hospital operating room simulators have been developed 
to study issues in anesthesiology (Gaba, 1994). 

Meister (1999) emphasized the importance of understanding 
how the actual operational environment will impact behavior. 
He advocated improving our understanding of the differences 
between the test and operational environments through con- 
tinued research. Usability testers should carefully consider the 
environment of each test, as both laboratory and on-site test- 
ing have their own advantages (see the discussion later in this 
chapter). Putting a couch in the test room to make it look more 
like a room in a home may not simulate the use environment, 
but going to the participant’s home for testing is a complex 
process (Mitropoulos-Rundus & Muszak, 1997). 

The impact of the testing equipment. An issue that has 
been debated throughout the history of usability testing is the 
impact of one-way mirrors and recording equipment on the test 
participants. This debate comes to a head in discussions about 
whether the test administrator should sit with participants as 
they work or stay behind the one-way mirror and talk over an 
intercom. Some testing groups usually sit with the participant, 
believing that it reduces the participants’ anxiety about being 
in the test and makes it easier to manage the test session (Ru- 
bin, 1994). Other testing groups normally do  not sit with the 
participants, believing that it makes it easier to remain objec- 8 

tive and frees the administrator to record the actions of the par- 
ticipants (Dumas & Redish, 1999). Barker and Biers (1994) con- 
ducted an experiment in which they varied whether there was 
a one-way mirror or cameras in the test room. They found that 
the presence of the equipment did not affect the participants’ 
performance or ratings of usability of the product. No  other 
studies have been reported, however, on this hotly debated and 
important issue. 

One us. multiple participants. Most usability tests in- 
volve one test participant at a time. Studes show that when two 
participants work together-sometimes called the “codiscovery 
method’ (Kennedy, 1989)-they make more utterances. The na- 
ture of the utterances also is different, with codiscovery partici- 
pants making more evaluative, as opposed to descriptive state- 
ments, and making more statements that developers view as 
useful (Hackman & Biers, 1992). Arelated method is to have one 
participant teach another how to do a task Fora, 1994). How- 
ever, using either of these methods requires recruiting twice as 
many participants. 

Remote Testing 

A relatively recent innovatlon in usability testing is the ability 
to test when the administrator and the participant are in differ- 
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ent locations. There are several advantages to remote testing 
(Perkins, 2001): 

You can reach a worldwide population of participants be- 
cause you are not limited to the local testing area. 
It is easier to get participants to volunteer because they do  
not have to travel. 
Participants work at their desks in their work environments, 
which may make them more comfortable and the testing 
more realistic. 
You do not need a usability lab. 
Often you do not have to compensate participants 

In the past, the technology to conduct such sessions was not 
good enough to allow usability specialists to get the information 
they need (Dumas, 2003). That is no longer true because of sev- 
eral factors: 

The Internet has made it possible for usability specialists and 
participants to work together without installing special hard- 
ware or complex software on both the tester’s and the par- 
ticipant’s computers. 
There are tools available for instrumenting websites auto- 
matically to collect usability measures and to insert questions 
and ratings as the participants work. 
Collaboration software that works over the Internet makes it 
possible to share desktops and control of the cursor. 
Recording software makes it possible to store good quality 
video and sound in files that are not large by today’s stan- 
dards, often less than 50M for a two-hour session. 
PC processors and RAM are fast enough to run both record- 
ing software and the application you are testing simultane- 
ously. In addition, when participants are working at home, 
they often have broadband or high-speed transmissions al- 
lowing them to work without slow modem connections. 

I 

a 

Remote testing takes two forms: (a) synchronous, in which 
the administrator and the participant work together, usually 
communicating over the phone, and @) asynchronous, in 
which the participants work without the direct guidance of an 
administrator. Each of these variations has its strengths and 
weaknesses. In both synchronous and asynchronous testing, in- 
formed consent and nondisclosure forms need to be explained 
and signed by the participant. 

Some remote testing configurations may present security 
problems. It is possible that screen shots and more can be ob- 
tained by participants without the knowledge of the test ad- 
ministrator. Allowing participants to share applications on com- 
pu ters inside your organization’s firewall may be prohibited. 
Some organizations may be able to address this with a nondis- 
closure agreement, while others may require a special computer 
outside their firewalls. 

In synchronous remote testing, the participant and tester 
are both involved in the test session but from different loca- 
tions. They usually communicate by telephone. Therefore, syn- 
chronous testing has the same time requirements as laboratory 
testing, so it typically has the same small number of partici- 
pants. Unless a special web camera is used, the administrator 
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cannot see the participant. We do not yet know what the impact 
of not seeing the participant is, but one laboratory study indi- 
cates that usability specialists judge usability problems as less 
severe when they cannot see the participant’s face (Lesaigle 8r 
Biers, 2000). One advantage of synchronous testing is that visi- 
tors can watch the screen activity live. If you use a phone con- 
ferencing system and multiuser screen sharing applications, 
they can even watch and listen from their own offices. To date, 
no research studies have compared synchronous remote test- 
ing and laboratory testing. 

With asynchronous remote testing, participants complete 
the tasks on their own, and the tester reviews the session results 
later. Asynchronous remote testing is performed in two ways: 

1. The participant’s use of a website or application is recorded 
behind the scenes and then the data are transmitted to the 
test team (Hong & Landay, 2001). A long list of tools for re- 
mote recording can be found at http://muu.se/Software/ 
Analyzers/Access-analyzers. html 

2. The participant works with two browsers, one with the prod- 
uct or prototype in it, the second with the instructions for 
the participant to follow. The instructions browser includes 
the tasks to be attempted, buttons to click at the beginning 
and end of a task, a free-form comment area, and questions 
or ratings to answer during or after each task. 

The primary advantage of asynchronous over synchronous 
testing is a larger sample size, because the number of partici- 
pants is not limited by time requirements of the administrator. 
Tullis, Fleischman, McNulty, Cianchette, and Bergel (2002) tested 
88 participants in a short period. The disadvantage is that you 
cannot see or interact directly with each participant. In the 
study, the participants provided an unexpectedly large volume 
of feedback in the free form comment field, which provided in- 
sight into the usability problems with the product. Tullis et al. re- 
ported no substantial difference between asynchronous testing 
and laboratory testing in terms of performance measures and 
the number and types of problems identified. 

While we have very little research to date on remote testing, 
its advantages make it likely to increase in popularity, and it may 
some day be as popular as lab testing is. 

Onsite Testing 

Onsite usability testing follows the same basic procedure as test- 
ing in a lab or remote testing. The primary advantage of onsite 
testing is that, like remote testing, participants work in their 
environments and do not have to travel to the lab. In addition, 
unlike most remote testing, you get to see the participants and 
their environments. 

Onsite testing often does not require any special equipment. 
You can simply observe participants and manually record find- 
ings. There are portable labs to record the test session if 
needed. They can generally be set up onsite quickly 

There are several disadvantages of onsite testing (Mmopoulos- 
Rundus & Muszak, 1997). Onsite tests can be very expensive, 
as the test team has to travel to the participant. It also limits the 
number of team members who can view the test live. Too many 
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observers can be overwhelming to participants. The portable 
equipment can record the session, but as stated earlier, record- 
ings are not as compelling as live tests. Finally, participants may 
be reluctant to allow testers into their offices or homes. 

If the usability test is evaluating a website, the tester may 
have to make special arrangements. For example, if the proto- 
type is kept on a development server inside your organization’s 
firewall, the tester has to be sure there is a way for the partici- 
pant to access it. Testers can bring in laptops running the soft- 
ware or website; however, the whole application must run on 
the laptop itself. You will (most likely) not be able to access the 
Internet through the participant’s network. Further, if partici- 
pants need accounts, testers should set this up ahead of time 
and make sure participants can access their accounts on the 
website. 

Other usability methods are conducted in the participant’s 
environment. The most well known is contextual interviewing. 
Ethnographic methods also help usability specialists understand 
the user’s environment. These methods are outside the scope 
of this chapter, but they can all be useful. Usability specialists 
should consider the goals of their onsite work to determine 
which of these methods would be most appropriate. 

In a recent study, cell phone usability was tested in both 
the lab and while the participants were making a trip using pub- 
lic transportation (Kaikkoner, Kekalainen, Canker, Kallio, & 
Kankainen, 2005). Each environment had 20 Participants. The 
results showed only minor differences in the problems identi- 
fied by each method. Kaikkoner et al. (2005) concluded that, for 
cell phone usability, the extra resources and time required for 
the field testing were not worth the payoff. 

CORE ISSUES IN USABILITY TESTING 

The Measurement of Usability 

To sufficiently understand and address usability issues, it is im- 
portant to consider the types of data collected and how to ana- 
lyze the data. Until recently, usability professionals have gener- 
ally agreed that quantitative measures of usability should include 
effectiveness, efficiency, and satisfaction (as described in ANSI, 
2001). Beginning in about 2000, there has been more interest 
in additional measures of affect such as fun, challenge, and stim- 
ulation (e.g., Pagulayan, Steury, Fulton, & Romero, 2003). 

Effectiveness refers to whether the user can complete tasks; 
it is evaluated with measures such as success rates, error rates, 
number of help desk calls, and number of assists. 

Efficiency refers to the effort it takes to complete the tasks. 
Task time, a performance-based, quantitative measure, has been 
the primary measure of efficiency. Investigators can report times 
for the entire task or for each step towards the goal. For web- 
sites, additional measures of efficiency may be useful, such as 
the number of pages accessed compared to the minimum num- 
ber required to complete a task (Smith, 1996). 

One measure that has been proposed using time measures 
to evaluate efficiency is the Novice/Expert Ratio (Urokohara, 
Tanaka, Furuta, Honda, & Kurosu, 2000). This measure is the task 
time for a participant divided by the average time for some ref- 

erent group, such as experts. When the average time is an ideal, 
this measure can provide some useful insight. However, the ratio 
has proven difficult to interpret (Sauro & Kindlund, 2005). 

User satisfaction refers to the participants’ opinions and 
attitudes about the product, and it is generally evaluated with 
satisfaction ratings, questionnaires, and participant comments. 
Questionnaires for measuring user satisfaction include the 
Questionnaire for User Interaction Satisfaction (QUIS; Chin, 
Diehl, & Norman, 1988), the Software Usability Scale (SUS; 
Brooke, 1996), and the Software Usability Measurement In- 
ventory (SUMI; Crakowski, 1996). Tullis and Stetson (2004) 
provided a good description and analysis of user satisfaction 
questionnaires in usability tests, and their study showed that 
these questionnaires are not reliable with fewer than 10-12 re- 
spondents, which makes their use in a diagnostic usability test 
problematic. 

There is some debate about how strongly measures are 
correlated. Frmkjar, Hertzum, and Hornbzk (2000) found only 
a weak correlation, but Sauro and Kindlund (2005) found a 
stronger one. Further, measures of effectiveness and efficiency 
(generally objective performance measures) may have a low 
correlation with satisfaction measures, as participants often 
blame themselves for problems rather than the product. In 
some cases, effectiveness and efficiency measures may even 
conflict with each other (Nielsen & Levy, 1994). Therefore, it is 
important to evaluate all of these measures together to get a full 
understanding of a product’s usability because each assesses a 
different aspect of usability 

In addition to these quantitative measures, usability tests can 
also provide useful qualitative data, including participant com- 
ments and investigator observations, which can provide pro- 
found insight into usability problems and solutions. The process 
of interpreting them is part of the art of usability testing. Some 
usability professionals believe that the qualitative results are ac- 
tually more informative and useful than the quantitative results. 
For example, Ebling and John (2000) found that over half of 
the problems identified in their test came from the think aloud 
protocol alone. 

Given the number of usability measures, it seems logical to 
try to simplify them into a single usability metric. This metric 
would be useful in determining when a product is usable 
enough or in comparing usability of several designs (it would 
probably be less useful in formative usability tests, where the 
qualitative data that yield design solutions are so critical). Sauro 
and Kindlund (2005) and McGee (2003,2004) reported on op- 
tions for a single metric they have used successfully These met- 
rics require a fair amount of attention to the details of data col- 
lection and analysis, but the authors felt the benefits are worth 
the additional work. 

, ’ 

Assigning severity ratings. Several recent research 
studies have looked at the validity and the reliability of severity 
rating scales. Unfortunately, there is little consistency in the use 
of severity ratings. This lack of consistency appears in all forms 
of usability evaluation and is one of the most important chal- 
lenges to usability methodology. 

Most studies have looked at the inconsistencies among ex- 
perts using severity scales with inspection methods such as 
heuristic evaluation. However, Jacobsen, Hertzurn, and John 
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(1998) found the same results with usability testing. They asked 
four experienced usability testers to watch tapes of the same 
usability test and then identify problems, including the top 
10 problems in terms of severity Of the 93 problems identified 
with the product, only 20% were detected by all evaluators, 
while 46% were only found by a single evaluator. None of the 
top 10 severe problems appeared on all four evaluators’ lists. 
Molich and Dumas (in press) found that 25% of the problems 
reported in common by two or more evaluation teams were 
classified into different severity categories. 

Lesaigle and Biers (2000) reported a disappointing correla- 
tion coefficient (+O. 16) among professional testers’ ratings of 
the severity of the same usability problems in a usability test. 
They used Nielsen’s severity rating scale (Nielsen, 1992). Can- 
tani and Biers (1998) found that severity ratings by usability pro- 
fessionals were not consistent. 

The results of these studies strike a blow at one of the most 
often mentioned strengths of usability testing-its ability to un- 
cover the most severe usability problems. Now, we do not know 
whether the inconsistencies in severity judgments are the result 
of the poor scales, the differing perceptions of usability special- 
ists, or both. 

Several practitioners have proposed severity rating schemes: 
Dumas and Redish (1999), Nielsen (1992), Rubin (1994), and 
Wilson and Coyne (2001). The schemes have three properties in 
common: 

1. They all start with a rating scale that is derived from software 
bug reporting. The most severe category usually involves 
loss of data or task failure, and the least severe category in- 
volves problems that are so unimportant that they do  not 
need an immediate fix. The middle levels between the ex- 
tremes are usually difficult to interpret and they are stated 
in words that are hard to apply to specific cases. For exam- 
ple, Dumas and Redish (1999) proposed two middle levels: 
(a) problems that create significant delay and frustration and 
@) problems that have a minor effect on usability. Nielson’s 
(1992) middle levels are (a) major usability problem-im- 
portant to fix so it should be given high priority and @) mi- 
nor usability problem-fixing is given low priority None of 
the sources gives practitioners any guidance on how prob- 
lems fit into these scale levels, especially the middle ones. 

2. All of the authors admit, at least indirectly, that their scales 
alone are not enough to assess severity The tester must con- 
sider one or more other factors in judging severity. For ex- 
ample, Nielsen (1992) described four factors in addition to 
the severity rating: frequency, impact, persistence, and some- 
thing called “market impact.” Rubin (1994) proposed to mul- 
tiply the rating by the number of future users who will have 
the problem. Dumas and Redish (1999) added a second di- 
mension-the scope of the problem either local or global, 
with no levels in between. With the exception of Rubin’s 
multiplication rule, none of these other factors is described 
in enough detail to indicate how their combination with the 
severity scale would work, which is, perhaps, an indicator of 
the weakness of the severity scales themselves. 

I ’  

None of the scales indicates how to treat individual differ- 
ences. For example, what does one do if only two of eight par- 

ticipants fail to complete a task because of a usability problem? 
Is that problem placed in the most severe category or does it 
move down a level? If a problem is global rather than local, does 
that change its severity? The authors of these scales provided lit- 
tle guidance. 

In summary, severity ratings can be helpful in determining 
which problems to fix. However, the methods of assigning 
severity are complex and not yet fully understood. 

Eye tracking. Eye tracking has been slow to gain advo- 
cates in usability testing (e.g., Bojko & Stephenson, 2005; Gold- 
berg, Stimson, Lewenstein, Scott, & Wichansky, 2002; Russell, 
2005). Eye movements can be very helpful in identifymg exact 
sources of confusion or errors. For example, if users do not fol- 
low instructions on the screen properly, it could be either be- 
cause they do not understand them (as evidenced by long gazes 
at the text) or because they do  not see the target (as evidenced 
by no glances at the text). Clearly, eye tracking data can help de- 
signers identlfy the causes of usability problems and recommend 
appropriate solutions. 

The eye tracking technology has advanced recently Partici- 
pants are no longer required to wear awkward and bulky de- 
vices. In fact, the cameras used to track eye movement are non- 
invasive, and are almost unnoticeable to participants. Further, 
the software available to analyze the data has also improved. 
This advancement is critical, as eye trackers can collect as many 
as 60 data points per second. However, eye tracking still has 
some disadvantages. For example, some participants must cali- 
brate the system several times before they are successful, which 
increases their burden. Some participants (e.g., those who wear 
bifocals) cannot be tracked at all. Further, eye tracking cannot 
be used with think aloud methods because studies have shown 
the method affects where participants look on the display (Bojko, 
2005). Eye tracking is useful for selected tasks during which it 
is important to understand the details of what participants are 
looking at (Bojko & Stephenson, 2005) 

The Complexity and Importance of Thinking Aloud 

One of the early differences between a usability test and a re- 
search study was that the test participants typically thought 
aloud in a usability test. While concurrent thinking aloud is nor- 
mally done as part of a diagnostic usability test, it is really a 
method of its own. It has been used in conjunction with many 
other methods, such as the evaluation of the usability of print 
documentation (Soderston, 1985). 

Thinking aloud has been used in psychological research 
since the turn of the 20th century, but it is best known as a cog- 
nitive psychology method for studying short-term memory 
(Ericsson & Simon, 1993). 

Thinking aloud provides usability testing with most of its 
drama. Without thinlung aloud, it is unlikely that usability test- 
ing would have become the most influential usability engineer- 
ing method. The think aloud protocol grabs the attention of 
first-time visitors to usability test and gives a test session the 
appearance of a science-based method. 

When usability testing was first being codified, thinking 
aloud was borrowed from cognitive psychology without much 
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reflection. It was not until shortly after 2000 that usability spe- 
cialists began to look at it more closely. Independently, Boren 
and Ramey (2000) and Dumas (2001a) looked more closely at 
what Ericsson and Simon (1993) described as the think aloud 
method used in cognitive psychology research and whether 
testing practitioners were really following that method. Both 
reviews showed that the descriptions of how to use the think 
aloud method that had been provided to usability testing prac- 
titioners by Dumas and Redish (1999) and Rubin (1994) were 
in direct contradiction to the instructions used in cognitive psy- 
chology research. in cognitive psychology research studies, par- 
ticipants are discouraged from reporting feelings or expecta- 
tions or from making any verbal diversions over and above the 
content of their actions. In usability testing, participants are en- 
couraged to report on their feelings and expectations and on 
additional relevant issues. 

Only a few research studies have been done on the think 
aloud method in a usability-testing context. Krahmer and Um- 
melen (2004) compared typical usability testing think aloud in- 
structions to the instructions used by Ericsson and Simon 
(1993) and found that the research instructions do  not work 
well in a testing context. Ebling and John (2000) traced each 
usability problem found in a usability test back to its source in 
the test measures. They found that over half of the problems 
identhed in their test came from the think aloud protocol alone. 
Their study supplemented an earlier one by Virzi, Source, and 
Herbert (1993), which showed that fewer problems are identi- 
fied when the participants do not think aloud. 

One of the interesting questions about thinking aloud is 
whether it influences what test participants do in a usability test 
session. Bojko (2005) reported that thinking aloud changes the 
way participants examine a web page and recommended that 
thinking aloud not be used with eye tracking. That recommen- 
dation raises interesting questions about whether thinking 
aloud adds to the artificiality of the testing situation. Further, as 
stated earlier, Boren and Ramey (2000) found that test admin- 
istrators use the think aloud method differently. Therefore, it is 
important to plan carefully how thinking aloud will be incorpo- 
rated into a usability test. 

For the practitioner, this research confirms the importance 
of thinking aloud as both a method to catch the eye and ear of 
visitors and to uncover usability problems. Most moderators 
have not changed their approach to think aloud instructions 
since the early 1990s. However, we are just beginning to under- 
stand the thinking aloud process. We do not have basic infor- 
mation such as whether the presence of a moderator in the 
room increases or decreases thinking aloud verbalizations or 
whether thinking aloud changes the way participants examine 
a product. 

How Many Participants Are Enough? 

Part of the popularity of usability testing comes from its ability to 
find usability problems with only a few participants. Anyone 
who watches multiple test sessions with the same set of tasks 
perceives that the same issues begin to repeat and that some- 
where in the five to eight test participant range, with the same 
user population, it begins to seem unproductive to test more 

participants. So it was with great joy that testers greeted the re- 
search studies by Virzi (1990,1992) showing that 80% of the to- 
tal number of usability problems that will be uncovered by as 
many as 20 participants will be found by as few as 5 .  Virzi also 
found that those five participants uncover most of the problems 
judged as severe. This finding has been confirmed several times 
(Faulkner, 2003; Law & Vanderheiden, 2000). Practitioners con- 
tinue to test with small numbers of participants, confident that 
they are finding most of the problems. 

There have been a few challenges to the generality of this 
finding, most notably by Lewis (1994, 2001). The challenges 
make the reasonable case that not all tests are the same. A mod- 
erately complicated product being tested for the first time 
might indeed yield many of its problems to five to eight partic- 
ipants. But what about a product that is being retested after 
most of its problems have been fixed? Or a very large and com- 
plicated product? In each of these cases, one might expect that 
it might take more participants before problems begin to re- 
peat. Lewis (1994) tested a large product, a suite of office pro- 
ductivity tools, with six-hour sessions and did not see the same 
convergence as Virzi (1990, 1992) had. It may also take more 
participants if the user population is very heterogeneous, such 
as with elderly and disabled users (Grossnickle, 2004; ITTAC, 
2004; Swierenga & Guy, 2003). Lewis (2001) created a formula 
for determining how many participants are needed in a variety 
of testing situations. 

The CUE studies (discussed in more detail later) show that 
there are hundreds of usability problems with any moderately 
complex product, but that any one test will only uncover a small 
fraction of them. However, Molich and Dumas (in press) argued 
that having a test team run more participants is not the way to 
find more problems. Some limitation causes one test team with 
one sample of tasks to find only a fraction of the available prob- 
lems. We do not know yet why this happens. 

Therefore, the answer to the question, “Is five enough?” is 
“It depends.” It is yes in the sense that one team with one sam- 
ple of tasks is unlikely to find more problems that it would con- 
sider severe by running more participants. It is no in the sense 
that there may be many more problems left to be uncovered. 

Allowing Free Exploration 

An important issue in user testing is what the participant does 
first in a test session. For example, if all users will have some 
training before they use the product, testers might want to be 
sure all participants get the same training @erhaps by providing 
it themselves). 

There is often a preamble to the first task scenario that puts 
the test and the tasks into some context. Most often, the pre- 
amble leads to the first task scenario. Some testers argue that 
this procedure is unrealistic and that in the real world people do 
not work that way-they spend a few minutes exploring the 
product before they start doing tasks. Others argue that going 
directly to tasks without training or much of a preamble puts 
stress on the product to stand on its own-stress that is useful 
for making products more usable. 

Should testers consider allowing the test participants 5-10 
minutes of exploration before they begin the task scenarios? 
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Those in favor of free exploration argue: 

Without exploration, the product is getting an unfairly hard 
evaluation 
Without exploration, the testing situation is not simulating 
the real use environment, especially for web-based products 
Users must know something about the product to buy it or 
their company might give them some Orientation to it 
In some special situations, such as w t h  a new game, testers 
gain valuable information by allowing new users to explore 
(Pagulayan, Keeker, et a1 ,2003) 

Those against free exploration argue, 

Free exploration introduces added variability into the test; 
some participants will find information that helps them d o  
the tasks, while others will not find that information. 
The test is intended to be a hard evaluation for the product 
to pass. 

This debate continues, but most testers do  not allow free 
exploration. 

Reliability of Usability Testing 

Beginning in 1998, a series of experiments and analysis papers 
questioned the reliability of assessment methods in general and 
usability testing in particular. Reliability refers to whether us- 
ability testing will repeatedly find the same problems, given the 
same product, tasks, users, and environment. Almost from its 
beginning, usability testing was assumed to find most problems 
with even a single test. In fact, many researchers proposed that 
testing was a kind of gold standard against which other assess- 
ment methods were to be measured. 

Desurvire, Kondziela, and Atwood (1992) conducted the first 
gold standard study. They were interested in how well an in- 
spection predicted the results from a usability test. Their as- 
sumption was that usability testing finds the true problems. The 
three experts they used found less than half of the problems 
that were uncovered by Desurvire et al. in their usability test. 
Furthermore, the experts found more minor usability problems, 
leading Desurvire (1994), later interpreting her data, to say, 
“The training and experience of human factors experts seem to 
sensitize them so that they are better at predicting a user’s mi- 
nor problems with a system” @. 186). 

The use of testing data as a benchmark against which to com- 
pare other evaluation methods continues to the present day 
(Andre, Hartson, & Williges, 2003; Bailey, Allan, & Raiello, 1992; 
Sears, 1997). In these studies, any usability issue found by an 
inspection method is considered a false alarm if it is not also 
found by usability testing. 

Jacobsen, Hertzum, and John (1998) were the first to study 
reliability in usability testing. They studied how evaluators dif- 
fer when analyzing the same usability test sessions. In the 
study, four usability testers independently analyzed the same 
set of videotapes of four usability test sessions. Each session 
involved a user thinking aloud while solving tasks in a multi- 
media authoring system. As many as 46% of the problems were 
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uniquely reported by single evaluators and 20% by only two 
evaluators. 

A series of studies pursued this issue of reliability of testing 
further (Molich, Bevan, et al., 1998; Molich, Meghan, Ede & 
Karyukin, 2004; Molich & Dumas, in press). Known as the “com- 
parative user evaluation” (CUE) studies, these papers reported 
studies in which multiple independent usability tests of the same 
product are done by professional usability teams. The CUE-1 and 
CUE-2 studes (Molich, Bevan, et al., 1998; Molich, Meghan, et al., 
2004) documented wide differences in reported problems, 
methods, tasks, and usability reports. For example, in the CUE- 
2 study nine teams independently usability tested the same web- 
site. Only a single team reported 75% of the 310 usability prob- 
lems. At least 29 serious or critical problems were reported by 
single teams. CUE-2 demonstrated that the effectiveness of a 
usability test could depend on the tasks, the methodolo@, and 
the persons in charge of the test. Not all usability tests and testers 
are equal-even amongst professional organizations. 

In the CUE-4 study, 17 teams conducted either an inspec- 
tion (eight teams) or a usability test (nine teams) of the same 
hotel reservations site (Molich & Dumas, in press). These teams 
were chosen because most were well-known, published usabil- 
ity professionals. Again, the overlap among the usability prob- 
lems was disappointing. None of the serious usability problems 
was found by all 17 teams or all 9 of the usability test teams. The 
average percentage overlap between pairs of teams that con- 
ducted usability testing was only 11.5%. Two of the testing teams 
started with the same task set, though one of them did mod* 
some tasks. Those two teams did find more problems in com- 
mon, 24%, but not as many as would be expected if dissimilar 
tasks were the main cause of the unreliability 

Hertzum and Jacobsen (2001) did an analysis of compara- 
tive studies of testing and inspections to date and termed the 
lack of reliability as the “evaluator effect.” They recommended 
multiple independent evaluations of products, regardless of the 
assessment method used. 

What this means for the practitioner. Despite these 
troubling findings, they have not impacted usability-testing 
methodologies significantly The usability community is aware of 
many of the pitfalls of usability tests, but the research has not yet 
completely uncovered how to alleviate these problems. There is 
some evidence that the tasks selected affect the outcome. In ad- 
dition, reliability is reduced when the usability testers do  not 
interact with the development team. The CUE studies show the 
importance of considering tasks carefully and working with the 
development team to ensure reliable results. Further, the CUE 
studies reveal that one usability test is not sufficient to identlfy 
all usability problems with a product. A single usability test 
should be part of a larger effort involving multiple usability tests 
(ideally with independent testers) as well as other usability 
methods. The usability community needs to place a high prior- 
ity on identifying the causes of this evaluator effect and ways to 
alleviate them. 

There is an interesting connection between the evaluator ef- 
fect and the five is enough issue we previously discussed. If the 
evaluator effect proves to have wide generality, it still does not 
mean that running more participants in a test will uncover more 
problems. It still appears that with one test team and one set of 



1 142 DUMAS AND FOX 

tasks only so many problems will be uncovered. Running more 
participants under the same conditions will not find more issues 
in most cases; it d l  just use more resources. Conducting addi- 
tional independent tests with different teams will find more 
problems but there is not yet enough empirical evidence to con- 
vince organizations to do  SO. 

Validity of Usability Testing 

While we have discussed the research and analysis about the re- 
liability of testing, there has been almost nothing said about its 
validity Validity always has to do  with whether a method does 
what it is supposed to do. Perhaps the validity of usability test- 
ing has been ignored because of its robustness. Testing always 
finds strengths and weaknesses in a product. Furthermore, as 
we described previously, the Virzi (1990,1992) studies provided 
evidence that problems judged as severe were found early in 
testing. There has never been a study published questioning 
whether testing finds problems. Is finding some of the prob- 
lems enough? 

To assess the validity of usability testing, we must first agree 
on what a usability test is supposed to do. Prior to the mid- 
1990s, the usability community used diagnostic tests primarily 
to uncover usability problems. The more problems they found, 
the better and, of course, the tests should find the most severe 
ones. Because testing has never been viewed as the only usabil- 
ity evaluation method to apply during development and be- 
cause, ideally, there are iterative tests performed, it was not es- 
sential or expected that one test would find all of the problems. 
Still, the Virzi (1990, 1992) studies, and those that have con- 
firmed his basic findings, indicated that most of the problems 
that one team with one set of tasks will uncover are found early 
and that 5-10 participants would find almost all of the problems 
that a team is likely to find. 

On the other hand, the CUE studies suggest that one test 
team will find only a small fraction of the total problems and 
that, perhaps, finding problems should only be a partial indica- 
tor of an effective test. The RITE method, discussed below, sug- 
gests two additional possibilities for goals: 

1. A test should result in an improved product design that fixes 
as many problems in the original design as the testing re- 
sources allow. 

2. A test should increase the commitment of development 
teams to user-centered design and their willingness to pur- 
sue it for future projects. 

Related to this second goal is the necessity for positive feed- 
back on the effective aspects of a design. If one of the goals of 
testing is team building, then emphasizing the positive needs to 
be one of the main components of a test. Apprentices learning 
to conduct tests need to be taught the skiil of noting what is 
working and making it part of the discussion with developers 
and test reporting. 

Until we sort out the importance of these goals (finding 
problems, creating an improved design, and team building), we 
cannot fully understand the validity of what is arguably our most 
powerful evaluation tool. 

Testing With Special Populations 

As manufacturers push to expand their market share, they look 
to gain users in populations they were not serving before. De- 
signing for these populations often requires special attention 
to the usability techniques used. This section addresses some of 
the special considerations for usability tests with international 
users, disabled users, elderly users, and children. 

Internatioml Participants 

Many manufacturers look for new customers across the globe. 
However, preparing a product for a new market may involve 
more than simply translating the language. Cultural differences 
can also impact appropriate desgn decisions such as color selec- 
tions and the use of images. These differences can also impact the 
appropriate structure for web applications. Because of the signif- 
icant differences across cultures, this it is important to conduct 
usability testing with participants from all the target cultures. 

International usability testing follows the principles and the- 
ories of generic usability testing. However, a variety of chal- 
lenges with testing participants in other cultures generally does 
not apply when testing in one’s own culture. The challenges of 
communication and cultural differences are described in the fol- 
lowing sections. 

Communication. One of the most significant challenges 
with international usability tests is communication. Often, there 
are different languages. Sometimes the testers are bilingual, but 
often the tester must have help recruiting participants, prepar- 
ing test materials, conducting the test, analyzing the results, 
and writing the report. NieIsen (1996) and Vatrapu and Perez- 
Quinones (2004) offered several suggestions, including the 
following: 

Use employees of the company who live and work in that 
country This may require traning the employees to facilitate 
a usability test 
Conduct the test in the participant’s language using an 
interpreter 
Hire a local usabikty firm 
Run the test remotely 
As a last resort, conduct the test yourself in your language, 
though this method is likely to be unnatural for the parucipant 

Tests that are conducted in the participant’s language must 
be translated. Some testers prefer to have the translator work 
real time during the test. The translator can either serve as a 
liaison between the tester and the participant (adding signifi- 
cant time to the test) or between the test administrator and par- 
ticipant (who are both spealung the same language) and the ob- 
servers. The tester may also have to arrange to provide the test 
report in more than one language. 

Cultural differences. Other cultural differences may 
also impact a usability test. For example, gender expectations 
may affect who would facilitate a test. There may be gestures 
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considered natural or friendly in one culture, but offensive in 
another Loring (2002) reported how understanding Hofstede’s 
(1997) cultural dimensions for your target audience can help 
improve the user-centered design process and the final product 
Vatrapu and Perez-Quinones (2004) reported that when both 
the participant and the test administrator were from the same 
culture, the participants engaged in more think aloud behanor 
and the usabliity tests revealed more problems 

Disabled Participavzts 

Usability tests with disabled participants require careful 
planning. Testers must understand the participants’ disabilities 
and adjust their procedures accordingly. Several researchers 
published lessons learned from their experiences with disabled 
participants (Coyne, 2005; Grossnickle, 2004; ITTAC, 2004; 
Lepisto & Ovaska, 2004; Swierenga & Guy, 2003). Some of these 
lessons include: 

0 

. 
0 

I .  

0 

. 

. 

. 

. 

Recruiting disabled participants is more time consuming than 
recruiting general population participants. Local organiza- 
tions and support groups may be willing to help. 
Disabled participants may need assistance getting to the 
usability lab. 
Consent forms must be accessible to all participants. 
Blind participants may require electronic or Braille versions. 
Participants with learning or cognitive disabilities may require 
special consideration to ensure they understand the test and 
their rights. 
Deaf participants may require a sign language interpreter 
who needs to be informed about the goals of the study 
Participants with cognitive disabilities may require extra as- 
sistance understanding the tasks and may have trouble think- 
ing aloud. 
Participants with physical disabilities may require adaptive 
technology to interact with the computer. Be sure the devices 
are working before participants arrive. 
Because of the great variability in disabilities, it may take 
more participants than typical usability tests. 
It can be especially difficult to observe participants who use 
Braille readers, as there is currently no good way to follow 
what the participant is reading. 

Overall, tests with disabled participants may take longer than 

As people age, the diversity in their abilities increases. They 
may also have disabilities, such as those mentioned in the pre- 
vious section. Many of the concerns and issues mentioned 
above also apply with elderly participants. In general, testers 
should be prepared for each participant, leaving plenty of time 
for each person. 

There may also be generational issues. Testers should be 
aware of what their participants expect regarding social inter- 
action and courtesy. Chisnell, Lee, and Redish (2005), Coyne 
(2005), and Tedesco, McNulty, and Tullis (2005) provided some 
guidance based on their experiences running usability test with 
older participants. 

Childrevz as Participants 

When designing a product for children, usability tests must 
target children. Although the process is generally the same as 
with adult participants, there are a few important differences. 

Recruiting children actually involves recruiting their parents. 
Pate1 and Paulsen (2002) suggested several good sources for re- 
cruiting. They recommended building rapport with organiza- 
tion leaders and parents. It is important to pay attention to the 
needs of both the parents and the child. Sometimes it is neces- 
sary to have the parents in the room during the test, especially 
for very young children. Investigators should be sure that the 
parents do not unnecessarily interfere with the test. However, 
investigators should be flexible, as each family will be different. 

Investigators may want to alter the usability lab itself to be a 
better environment for children. Most usability labs use a stan- 
dard office layout and decor. Although this is fine for testing 
adults, it is not the most welcoming to children. Making the 
room more child friendly can make children more comfortable 
and willing to participate. 

The tasks should accommodate the abilities of children in 
the target age group. Investigators should consider (a) the word- 
ing of the instructions to be sure they are at an appropriate 
grade level and @) whether the participants are old enough to 
complete the tasks. For example, preschoolers may not be able 
to perform a task and think aloud simultaneously Also, because 
children often have short attention spans, the entire test session 
should be kept to a minimum. 

Finally, what motivates adults does not always motivate chil- 
dren. Hanna, hsden, and Alexander (1997) suggested age-ap- 
propriate approaches for motivating young participants to con- 
tinue. Most likely, the best approach for a preschooler is very 

expected; testers should schedule enough time so participants are 
not rushed. Further, participation may be more taxing than for gen- 
eral population users, so the test should limit the number oftasks 
evaluated (Coyne, 2005). Finally, testers should ask participants 
before the test whether they need any special accommodations. 

different from that for a teenager. 
Children can be unpredictable, so one or more members of 

the test team must understand the skills, abilities, and expecta- 
tions of the children in the target user population. This will help 
testers to respond appropriately to unexpected situations. 

Elderly Participants Testing With Special Products 

As the population ages, manufacturers are loolung to expand 
their market to t h s  growmg populauon Seniors are more active 
than ever As a result, many manufacturers are workmg to en- 
sure that their products are usable by their older users 

Usability methods tend to be consistent across products, apph- 
cations, and systems However, there are cases where there are 
issues specific to the type of product This section addresses 
some of these issues and what researchers have found 
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Mobile devices. In most cases, it is easy enough to ob- 
serve the participants interact with the product being tested. 
For software, there are tools to capture the screen or stream the 
participant’s display to another monitor. For hardware, video 
cameras can record the user’s interaction. However, mobile de- 
vices, such as cell phones and PDAs, generally cannot be dis- 
played on a computer monitor, and it is difficult to capture their 
interaction on video. Because they are mobile devices, users are 
often moving while using them. 

Most mobile devices do  not have a video out feature (Catani, 
2003). They must be viewed using a camera. Catani (2003) de- 
scribed several methods of videotaping the users’ interaction 
with mobile devices. The goal is to keep the users’ experience as 
realistic as possible, whle still allowing a good recording of the 
device. Either the device must be kept immobile so the camera 
can capture everything, or the camera must track the device. 
Catani provided several alternatives, giving the benefits and 
drawbacks of each. 

Documentation. Ideally, all components of a system or 
product would be subject to usability testing to insure they are 
all well designed. This is the idea behind the goal of designing 
the user experience. A person’s experience with an individual 
product goes beyond simply the product itself. It includes the 
shopping experience, customer services, and technical support. 
It also includes all documentation-installation guides, users’ 
manuals, online help, and so forth. 

Ensuring that the documentation is usable can be especially 
challenging. To evaluate documentation, there should be a rea- 
sonably functional prototype and reasonably complete docu- 
mentation. Unfortunately, this does not usually happen until so 
close to deployment that it is difficult to make many changes. 

Further, people generally try to avoid using manuals and 
help. They might even turn to colleagues before looking at a 
manual. As a result, it is difficult to generate scenarios in which 
the participants would naturally use the documentation. Skel- 
ton (1992) suggested the following ways to test documentation: 

Ask the participant to complete a task according to the 
documentation. 
Encourage the participant to review the documentation as 
they use the product. 
Ask the participant to find information in the documentation. 
Ask the participant to paraphrase or summarize what they read. 

Measuring the usability of documentation is also a challenge. 
We often measure the usability of a product by how many times 
participants consult the manual or online help. However, if a 
participant still cannot complete a task after consulting the man- 
ual, it may be difficult to distinguish problems with the product 
from problems with the manual. A few measures may provide 
some insight, such as: 

Time spent reading the manual 
Number of times the participant looked at the table of 

Number of times the participant looked at the index 
Number of pages viewed. 

contents 

These should be considered within the context of the whole 
study to identlfy problems. For example, users may need to view 
a variety of pages for a particular task, so what seems like a high 
number may actually be reasonable. 

The Ethics of Usability Testing 

In addition to their general ethical responsibilities as profes- 
sionals, usability testers and organizations that conduct tests 
have special ethical requirements. There are three major areas 
of concern: 

1. Informed consent 
2. Confidentiality of data 
3. Balancing harm with purpose 

The principles of ethics have been extensively addressed by 
all of the relevant professional organizations: 

The American Psychological Association’s code was revised in 
2003 (available at http://www.upassoc.org/about-upa/struc 
ture-and-org-chart/code-of-conduct . h tml) 
The Usability Professionals’ Association’s code was updated 
in 2005 (available at http:/~apa.org/ethics/code2002.html) 
The Human Factors and Ergonomics Society’s code was re- 
vised in 1998 (available at http://www.hfes.org/web/About 
HFES/ethics. html) 

Informed consent. This topic has had the most written 
about it. Every testing organization has the responsibility to hav’e 
an adequate informed consent form and every test session 
should start with both an explanation of the form and adequate 
time for the participants to read and sign it. The form must ad- 
dress the rights of the participant, especially the right to with- 
draw without penalty, any risks involved, and how the data, es- 
pecially audio and video recording, will be handled. Any test 
session conducted without such consent is unethical and any or- 
ganization or consultant who conducts testing without a proper 
form violates the above codes. Ausehl discussion about creating 
an effective consent form can be found in Waters, Carswell, 
Stephens, and Selwitz (2001). 

Confidentiality of datu. It is the responsibility of the 
test administrator to safeguard the identities of test participants 
and the mapping of their identities to data and recordings. Par- 
ticipants’ names should not be  used on forms or labels and 
recordings must be restricted to the purpose described in the con- 
sent form. Testers need to be especially careful about the use 
and distribution of highlight tapes. 

Of special concern is the use of data or recordings when the 
participants are employees of the organization developing the 
product being tested. When supervisors or managers of partici- 
pants attend a test session, the moderator has a special respon- 
sibility to inform the participants before they come to the ses- 
sion so that participants are not faced with the pressure of 
deciding whether to participate while knowing that they are be- 
ing observed by supervisors or managers. In tests such as these, 
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it  also is advisable to avoid the creation of highlight tapes or 
video clips that accompany test reports. 

Balancing harm with purpose. Researchers must en- 
sure the purpose of research activities justifies the risks to which 
participants are exposed. As we have discussed in this chapter, 
most usability tests are not considered research and very few 
testing situations involve any physical risk. However, to a layper- 
son, testing looks just like research, and we know that there is 
emotional stress involved in most test sessions. 

How can we justify putting participants under such stress 
and remain true to the ethical principles of our professions? 
Moderators typically tell participants before the tasks are at- 
tempted that they are not being tested, the product is. However, 
we know that most participants still blame themselves when 
they struggle or fail. Furthermore, moderators sometimes ask 
participants to continue even when participants say they cannot 
make further progress. 

We believe that the justification for putting participants 
under stress comes from the balancing principle that future 
users are being saved stress by finding its causes in the test. Hav- 
ing a few participants struggle can provide the motivation for 
developers to fix problems, thereby preventing those problems 
for many future users. It is sad but true that sometimes devel- 
opment teams need to see participants fail repeatedly before 
they will expend resources on  implementing solutions. 

Test moderators, therefore, walk a tightrope between al- 
lowing participants to struggle and minimizing stress. Good 
moderators look for signs of emotional distress and use their 
judgment about how long to continue with tasks or the ses- 
sion. The usability community has not adequately addressed 
this ethical dilemma, and therefore, it demands immediate at- 
tention. Moderators need more guidance and honest discus- 
sion about how to make these important decisions. 

Usability Testing to Show the Value of Usability 

One of the important assets of testing is that it sells itself. Watch- 
ing even a few minutes of live testing can be very persuasive. 
There are two reasons why testers need to get key project staff 
and decision makers to come to watch a test session: 

When people see their first live test session, they are usually 
fascinated by what they see and they understand the value of 
the method better Watching a videotape of a session does not 
provide the same experience It is important to expend what- 
ever effort it takes to get these people to attend test sessions 
When developers see live sessions, it is much easier to com- 
municate the results to them When they have seen some of 
the usability problems themselves, they are much less likely 
to resist agreeing on what the most important problems are 
Some of them will even become advocates for testing 

Even though testing is known and accepted by a much wider 
circle of people than it was 10 years ago, the experience of 
watching a user work at a task while thinking aloud still converts 
more people to accept user-centered design practices than any 
other development tool 

FUTURE DIRECTIONS IN USABILITY TESTING 

In this final section, we explore new directions in what has 
been, over the past 15 years, a very stable and robust method 
for the empirical evaluation of usability: As would be expected 
with new directions, it is not always clear where they will lead 
However, we believe that the three areas we discuss have the 
potential to redirect the way we test and expand the scope of 
our test objectives. 

Objectives Beyond Productivity 

Since the year 2000, there has been an expansion of the scope 
of usability. The expansion has come from two directions: 

An emphasis on the qualities of a product design beyond us- 
ability and productivity to qualities such as fun and pleasure 
The recent evolution from user-centered design to user ex- 
perience design, in which the usability of a product is neces- 
sary but not sufficient for product success 

In both of these movements, the scope of evaluation ex- 
pands. The question for usability testers is whecher these 
movements require only that additional measures be added to 
a traditional test or whether these movements can be accom- 
modated within usability testing at all. 

There has been a growing sense that the more traditional 
definitions of usability are limiting, especially as we have 
sought to integrate usability assessment into earlier stages of 
design, and to cost justify our practices. These efforts have 
led us to realize that task effectiveness, efficiency, and satis- 
faction are only part of the story; affective aspects of the user’s 
interaction are also critically important to ensuring the success 
of a product. The result has been an expansion of what usabil- 
ity professionals focus on, and a clouding of what is meant by 
usability and usability assessment. For example, Jordan (2002) 
and Hancock, Pepe, and Murphy (2005) drew upon Maslow’s 
(1970) hierarchy of needs to create a hierarchy for consumer 
product needs. Here, functionality is essential, usability is im- 
portant (and now expected), and pleasurable interactions are 
what users really want. Hancock, Keeker,, et al. called this con- 
cept “hedonomics.” 

Some of the most interesting concepts about dimensions 
beyond usability have come from the development of com- 
puter-based games. According to Pagulayan, Keeker, et al. 
(2009,  games differ from productivity applications in several 
important ways: 

While productivity applications are tools to accomplish 
work, games are intended to be a pleasure to play, though 
they can also teach and challenge 
Games define their own goals rather than having their goals 
defined by the external environment 
Each game needs to be noticeably different from its competi- 
tors and capable of grabbing the users’ attention 
Rather then stressing consistency, game design stresses vari- 
ety and innovation 
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Games deliberately impose constraints rather than remove 
them. 
Successful games avoid simplicity presenting a challenge to 
users without being so complex that most users lose most of 
the time. 

Pagulayan, Steury, et al. (2003) described the methods they use 
to evaluate games, including the RITE method described below. 

One of the additions to the toolkit of usability testing is the 
use of scales for measuring product qualities such as pleasure 
and joy. Hassenzahl, Beu and Burmester (2001) and Jordan 
(2000) described scales to measure the affect a design evokes. A 
related, but nonverbal, measure is the use of “emocards,” which 
each depict drawn facial expressions of emotions (Desmet, 
2002). Participants pick or rate the cards that best describe the 
feeling they get from a design. 

It is unclear whether these scales are reliable with the 
small samples typical of usability testing, but it is clear that prod- 
uct designers do want to evaluate measures beyond traditional 
usability 

Asynchronous Testing 

Previously, we discussed asynchronous testing as a variation of 
remote testing. Its major advantage is the large sample sizes that 
it can provide, which could be very important in an environ- 
ment in which product qualities other than usability need to be 
assessed. The robustness of traditional synchronous testing at 
uncovering usability issues with very small samples may prove 
to be a major weakness if larger samples are needed to assess 
other product qualities. Furthermore, asynchronous testing 
could be combined with measures that have been used to study 
long-term ease of use issues rather than just initial ease of lean- 
ing issues. For example, methods such as user diaries and prod- 
uct reaction checklists (Jordan, 2000) could be used as part of 
an asynchronous test to gather changes to attitudes and usage 
patterns over time. 

The RITE Method 

A group of usability specialists at Microsoft created a new 
method that may look similar to traditional usability testing but 
is, in fact, quite different (Medlock, Wixon, McGee, Li Welsh, 
2005; Medlock, Wixon, Terrano, Romero, & Fulton, 2002). Known 
as the “rapid iterative test and evaluation” (RITE) method, it fo- 
cused on fixing usability problems rather than just finding them. 
In outline, the method consists of the following: 

A team consists of the key decision makers for a product 
work together. The team includes the usability specialists re- 
sponsible for the product, but also includes programmers/ 
designers who can make changes to the product, as they are 
determined and, most importantly, someone in authority 
who can authorize changes. 
The team selects the tasks to be run and attends all sessions. 
As with traditional usability testing, testers recruit partici- 

pants from the target market and use the think aloud 
method. Standard measures such as task failure and errors 
are recorded. 
After each session, the usability specialist identifies the prob- 
lems and their severity The team then decides if there is a fix 
for each problem, whether they can implement it, or whether 
they need to run more participants to be sure. 
The programmers/designers make agreed upon changes and 
the new version is run new participants. 
Again, problems are identified, includmg whether the fixes to 
previous problems have worked. If not, new fixes are created. 
The team decides which problems they can fix, which they 
need to examine in more detail, or which require resources 
are not currently available. 
Testers run additional participants until resources are ex- 
pended or the team is certain that the majority of the prob- 
lems it has addressed are fixed. Running these extra partici- 
pants is a check that new problems have not been introduced 
by the design modifications. 

This method requires more test participants than traditional 
usability testing and the number of participants required is un- 
known when the test is planned. It is reported that the total 
time from start to finished design is shorter than with traditional 
testing in which the solutions are not addressed until after the 
test sessions are over. Perhaps the most important contribution 
of this method is the team building it provides. Development 
teams are reported to like this method very much, and there are 
fewer disputes about the reality of problems and about why they 
need to be fixed, Furthermore, the immediate feedback the ses- 
sions provide motivates key stakeholders to attend sessions and 
stay involved in the process. 

While there are some products or organizations that do not 
lend themselves to the use of this method, it holds great promise 
for making usability testing a positive experience for develop- 
ment teams and it appears to make it more likely that products 
will be improved (Medlock, Wixon, McGee, et al., 2005). 

We believe that the RITE method is not just a variation of us- 
ability testing, but is in fact, quite a different method. It may be 
a misnomer to call it a usability test method rather than a design 
and evaluation method. The traditional usability test is based on 
the psychology research experiment. It is an evaluation method 
focused on identifying problems and, as we have described 
above, its validity is difficult to establish. 

While the reliability of the RITE method is yet unknown, it 
is based on a different cause-effect model from the research 
experiment. It is closer to the model developed by Skinner 
(1956) in which an independent variable, such as a reinforce- 
ment schedule, is turned off and on successively to see how it 
affects performance. In a RITE test, the user interface is suc- 
cessively exposed participant by participant until errors and 
task failures are extinguished (that is, the product achieves the 
desired performance). When the test is finished, the quality 
of the test is assessed by its ability to have fixed the usability 
problems or, in some cases, to have identified a fix that will 
be implemented later. Consequently, its validity will be easier 
to establish. 

4 
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CONCJ-USION 

Usability testing and usability labs established themselves very 
rapidly beginning about 1990, and they have remained re- 
markably stable since. An outside observer attending a typi- 
cal test session in 2005 would see only subtle differences in 
the equipment and procedures from one conducted in 1990. 
However, the winds of change are in the air. Testing is mov- 

ing out of the laboratory and timely testing with larger sam- 
ples is now technically feasible. The push from user experi- 
ence design and the interest in product pleasure are expand- 
ing testing’s scope. Its ability to find the majority of problems 
with even moderately complex designs has been challenged, 
as has its narrow focus on problem identification. This has led 
to an increase in research regarding the characteristics of us- 
ability testing. We believe that usability testing will look very 
different in 2010. 
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