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Usability Problem Description and the
Evaluator Effect in Usability Testing

Miranda G. Capra

ABSTRACT

Previous usability evaluation method (UEM) comparison studies have noted an
evaluator effecon problem detection in heuristic evaluation, with evaluators differing in
problems found and problem severity judgments. There have been few studies of the
evaluator effect in usability testing (UT), task-based testing with end-U$EM
comparison studies focus on counting usability problems detected, but we also need to
assess the content of usability problem descriptions (UPDs) to more fubyreea
evaluation effectiveness. The goals of this research were to develop Uk,
explore the evaluator effect in UT, and evaluate the usefulness of the guittalines
grading UPD content.

Ten guidelines for writing UPDs were developed by consulting usability
practitioners through two questionnaires and a card sort. These guidelinasedisg:(
be clear and avoid jargon, describe problem severity, provide backing data, describe
problem causes, describe user actions, provide a solution, consider politics and
diplomacy, be professional and scientific, describe your methodology, and helpdbe re
sympathize with the user. A fourth study compared usability reports ealléroim 44
evaluators, both practitioners and graduate students, watching the same 10-minute UT
session recording. Three judges measured problem detection for each evatliator a
graded the reports for following 6 of the UPD guidelines.

There was support for existence of an evaluator effect, even when watching pre-
recorded sessions, with low to moderate individual thoroughness of problem detection
across all/severe problems (22%/34%), reliability of problem detection (37%#16)
reliability of severity judgments (57% for severe ratings). Praogtis received higher
grades averaged across the 6 guidelines than students did, suggesting thatlthesguide
may be useful for grading reports. The grades for the guidelines were mebateor with
thoroughness, suggesting that the guideline grades complement measures of problem
detection.

A simulation of evaluators working in groups found a 34% increase in severe
problems found by adding a second evaluator. The simulation also found that
thoroughness of individual evaluators would have been overestimated if the study had
included a small number of evaluators. The final recommendations are to useemultipl
evaluators in UT, and to assess both problem detection and description when measuring
evaluation effectiveness.
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CHAPTER 1. Introduction

Formative usability evaluations are an important part of the usabilityyde,c
identifying usability problems present in an interface that designers slouidtie next
design iteration. Figure 1.1 provides an overview of a formative usability evaluaton a
the usability life cycle. The output of a formative usability evaluation i$ af sesability
problems (Hartson, Andre, & Williges, 2003), but there are many different ugabilit
evaluation methods (UEMdEmpirical evaluations involve end-users. The most common
empirical method is usability testing or think aloud testing, which is géyertask-
based session in a usability laborat@mgalytical evaluations involve expert review of an
interface, such as Heuristic Evaluation (Nielsen, 1994b; Nielsen & Molich, 1990).

Evaluate Analyze
Evaluate
Interface
Goals, Usability
Interface Problems
Implement Design
Evaluation phase Usability Life Cycle

Figure 1.1 Formative Usability Evaluation and the Usability Life Cycle

Formative usability evaluation is not a reliable process. Evaluators discover
different sets of usability problems depending on the usability evaluation met&i) (U
used or the individual evaluator that performs an analytical evaluation (Heftzum
Jacobsen, 2003). Other factors that can affect problem detection are the number and type
of users involved in usability testing (Law & Hvannberg, 2004a; Nielsen, 1994a; Spool &
Schroeder, 2001; Virzi, 1990, 1992) and the number of evaluators involved in an expert
review (Dumas & Sorce, 1995; Dutt, Johnson, & Johnson, 1994). Evaluators also differ
in their judgment of the severity of usability problems (Hassenzahl, 2000; Hef&zum
Jacobsen, 2003).

Hertzum and Jacobsen coined the tekaluator effecto refer to differences in

problem detection and severity judgments by evaluators using the same UEuifHer
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& Jacobsen, 2003; Jacobsen, Hertzum, & John, 1998). Several previous studies have
suggested the presence of an evaluator effect in usability testing. Ther@tivepa
Usability Evaluation (CUE) studies run by Rolf Molich have found low overlap in sets of
problems discovered by professional teams evaluating the same interiticesability
testing (Dumas, Molich, & Jeffries, 2004; Molich et al., 1998; Molich, Ede, Kaatgaar

& Karyukin, 2004; Molich et al., 1999; Rourke, 2003). Studies combining new data with
data from CUE-2 (Molich et al., 2004) have found similar effects with profesdiearals
(Kessner, Wood, Dillon, & West, 2001) and students (Skov & Stage, 2003, 2004).

Raw Final
Design Methold Run | Observe |UPDs »| Diagnose ‘UPDSI Suggest
Study Study Study Problems Solutions
Preliminary
CUE-], 2, 3 Solutions
Goals
Cost-Importance
Gsetl Analysis
0a’s CUE1 Recommendations
T Redesigned Detailed
Interface Implement Design | Redesign ¢
Redesign B Interface

Figure 1.2 Portions of the Usability Life Cycle Studied in the CUE studs

These studies incorporated several activities relating to formativeitysabil
evaluation, as shown in Figure 1.2. Thus, the low levels of reliability could be due to
differences in study design, task selection, participant selection, or obse rmadi
analysis. Several studies have examined reliability among evaluatdrpresescorded
usability sessions (Jacobsen et al., 1998; Vermeeren, van Kesteren, & Bekker, 2003) or
simultaneous viewing of live sessions (Palacio, Bloch, & Righi, 1993) to control for
effects due to task and participant selection, but these studies used four or fewer
evaluators, resulting in low statistical power. In contrast, severakstoflthe evaluator
effect in Heuristic Evaluation have used between 30 and 77 evaluators (Hornbaek &
Frakjeer, 2004a; Molich & Nielsen, 1990; Nielsen, 1992; Nielsen & Molich, 1990), with
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any-two agreements ranging from 7-45%. See Appendix A for list of 57 UEM

comparison studies.

Most studies comparing UEM effectiveness or measuring the evaluator refy
on measures that involve counting usability problems identified by each evaluator, s
as the any-two agreement measure of reliability (Hertzum & Jatob863) or the
thoroughness and validity of problem sets (Hartson et al., 2003). These measures are
useful, but they do not give a complete measure of the effectiveness of an evaluation.
Counting usability problems detected is part of the equation, but a better question to ask
is how can an evaluation help to efficiently improve a product (Wixon, 2003).
Communicating the results of the test (either through a written report otlyeiban
essential part of the usability testing process (Rubin, 1994). Andre, Hartson,rgelz, a
McCreary (2001) express the opinion that poor documentation and communication of
usability problems identified diminish the effectiveness of a usabilityuatiah and can
reduce the return on the effort invested in conducting the evaluation. Dumas, Molich and
Jeffries (2004) suggest that communication style and attitude in reponigwaan affect
recipients’ acceptance of suggestions and the number of the problems rechmests ¢
to fix. Jeffries (1994) suggests that developers may interpret poorlylsproblems
as false alarms, causing the developers to ignore the poorly described profilems a
increasing the likelihood that developers will treat future problems as opiniolser fa
alarms. A more complete measure of UEM output would assess not only the quantity of

problem descriptions generated but also the quality.

There has been little formal research into usability problem descriptian. Tw
articles by members of the usability community (and sharing an author) draveenited
on UPDs collected from UEM comparison studies (Dumas et al., 2004; Jeffries, 1994).
However, the authors appear to base the articles on their expertise and pevsenal r
rather than formal analysis. Many authors have developed structured proptetmee
forms and problem classification schemes (Andre et al., 2001; Cockton, Woolrych, &
Hindmarch, 2004; Hvannberg & Law, 2003; Lavery, Cockton, & Atkinson, 1997,
Sutcliffe, 2000) to increase the utility of problem descriptions and thoroughness of
problem diagnosis. However, these studies have not provided formal documentation of
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poor problem descriptions, nor have they provided measures of problem description
guality to demonstrate the effectiveness of these tools. We cannot begin tmaneas
evaluation effectiveness in terms of description quality until we have atiadli

measures of UPD content.

1.1 Problem Statement

Formative usability evaluation is not a reliable process. There is evideane of
evaluator effect on problem detection in analytical methods and a user effect lityusabi
testing. Usability testing had been considered the gold standard of usafailitsteon,
but there have been few studies of whether it is also subject to an evaluator effe
Previous studies of the evaluator effect on problem detection in usability testeng ha
allowed different tasks and users, used a small sample size, or used studentéeams;
need larger studies of the evaluator effect that focus specifically on stugtgisather
than design and execution. In addition, previous studies of usability testing hawetifocus
primarily on comparing the number of problems identified by each evaluation. Ggunti
usability problems identified by an evaluation is a necessary but not sutfficeasure of
evaluation effectiveness. We need measures of usability problem desctifiRidh (
content to be able to document shortcomings in UPDs and more fully measure evaluation

effectiveness.

1.2 Goals

This research had three goals: (1) develop guidelines for describing usability
problems, (2) explore the evaluator effect in usability testing, and (3) evdieate
usefulness of the guidelines for judging the content of usability problem deswsipt
This research should lead to a better understanding of usability problem descriptions and
the evaluator affecting usability testing, and provide a basis for futurestadiormally
develop metrics of usability problem description quality.

Research Question 1How do practitioners describe usability problems?

Research Question 2Is there an evaluator effect in usability testing?

Research Question 3How can we assess the content of UPDs?
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1.3 Approach

The first phase of this study focused on developing guidelines for describing
usability problems. There is little discussion of UPDs in usability astictdextbooks to
form the basis of guidelines. Instead, research used an exploratory approachoj devel
guidelines, consulting usability practitioners about important qualities oSWRD a

series of questionnaires.

The second phase focused on the evaluator effect in usability testing. There have
been 10 previous studies of the evaluator effect in usability testing. CUE-1, -3, and
(Dumas et al., 2004; Molich et al., 1998; Molich et al., 2004; Molich et al., 1999; Rourke,
2003) and related studies (Kessner et al., 2001; Skov & Stage, 2003, 2004) allowed
evaluators to select their own tasks and users. The remaining four studiedezbtitese
factors with pre-recorded sessions or simultaneous live viewing. Threesstsgid four
or fewer evaluators (Jacobsen et al., 1998; Palacio et al., 1993; Vermeere20&3lor
did not report the results of individual evaluators (Lesaigle & Biers, 2000). Two
additional studies using pre-recorded sessions and 20 or more participants wehegublis
after Study 4 completed (Long, Styles, Andre, & Malcolm, 2005; Skov & Stage, 2005).
The current research used pre-recorded usability sessions and focused ongollecti
usability problem descriptions, rather than complete usability reports. Thisl@doai
consistent testing scenario and a narrower focus than the CUE studies, raseitlust

Figure 1.3.

The second phase also served as a preliminary assessment of use of theguideline
to assess the content of usability reports. The guidelines from Phaseused to
evaluate the usability reports collected in Phase Il. Assessment egeasiuded the
extent to which practitioners followed the guidelines, if following the gudsliwas an
indicator of practical usability experience, and comparing opinions about the amgert
of the guidelines with behavior in terms of following the guidelines when wititieg
usability reports. Table 1.1 summarizes the goals and approach of this resshrch, a
Table 1.2 summarizes the phases and outputs.
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Raw Final
i Method UPDs i UPDs
Design | I Run Observe Diagnose > Suggest
Study Study Study Problems Solutions
: This study Preliminary
CUE studies Solutions
Goals
Cost-Importance
Set Analysis
Goals -
7y Recommendations
Redesigned Detailed
Interface Implement Design | Redesign
Redesign < Interface

Implement

Figure 1.3 Comparison of Scope to CUE Studies

Table 1.1 Research problems, goals and approach

Problem

Goal

Approach

We need measures of usability

Develop guidelines

problem description (UPD) content to for describing

be able to document shortcomings in usability problems.

UPDs and more fully measure
evaluation effectiveness.

Consult experienced usability
practitioners using a questionnaire.

Previous studies of the evaluator
effect on problem detection in
usability testing have allowed

Explore the

evaluator effect in
usability testing.

different tasks and users, used a small
sample size, or used student teams; we

need larger studies of the evaluator
effect that focus specifically on study
analysis, rather than design and
execution.

Review UPDs collected from both
practitioner and student evaluators
conducting usability tests in a
controlled setting.

Evidence of poorly written UPDs is
anecdotal. Previous studies of the
evaluator effect in usability testing
have focused on problem detection
and severity judgments.

Evaluate the

usefulness of the

guidelines for

judging the content
of usability problem

descriptions

Use the guidelines to rate usability
reports collected from practitioner
and student evaluators. Compare
students to practitioners, and
compare opinions of the
guidelines to reporting behavior.
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Table 1.2 Summary of Chapters, Phases and Studies

Chapter, Phase Study Output
CHAPTER 2. Study 1:
Phase I: Open-ended auestionnaire 70 items to address in a UPD
Developing 1SI)3res ondenc:s
Guidelines for P
Describing ~ TTTTtTommooooTTTmmmmmmmoommmmmmooooomoooooooooooooooooooooooooooooooooooooooees
Usability Study 2 o
Problems Open card sort 10 guidelines for UPDs
8 participants
Study 3
Questionnaire 5 requiredguidelines
74 respondents Comparison of
Rate the 10 guidelines for: P dvs. difficul
Helpful  vs.Harmful req(;url_e vs.difficult
Relevant vs.lIrrelevant guidetines
Required vs.Optional
Difficult  vs.Easy
CHAPTER 3. Study 4: RQ1: How do usability
Phase II: The Evaluators practitioners describe usability
Evaluator Effect » Watch pre-recorded session problems?
in Usability . Describpe roblems * Do practitioners follow the
Testing * Repeat stgd #3 questionnaire guidelines?
21 rgctitionerz q  Does practitioner behavior
53 gtudents match practitioner opinion?
Judges RQ2: Isthere an evaluator effect
i ili ina?
» Create master problem list (MPL) |.n Ilésﬁlbe”r'éy;ﬂ;gét for problem
» Decide which MPL problems are “real” discovery (thoroughness
» Determine which MPL problems match lidi Y liabili gf . h
each UPD, indicating detection of a validity, relia ||ty_)_or either
problem ' students or practitioners?
» Rate each UPD for errors, vagueness ’ ﬁéﬁapbrlzbflgrme;ﬁ;?g%égﬁ?sgzr
» Rate each report for 5 required guidelines ractitioners?
andDescribe a Solution P '
RQ3: How can we assess the
content of UPDs?
» Do “good” evaluators follow the
guidelines?
 Are the report ratings reliable?
CHAPTER 4. Usability Testing Benefits from Multiple Evaluators
Conclusion Is Usability Testing the “Gold Standard” of Evalioat?

Measure Both Quantity and Quality.
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CHAPTER 2. Phase I: Developing Guidelines for Describing UsabilitProblems

Formative usability evaluations are an important part of the usabilityyde,c
identifying usability problems present in an interface that designers slouidtie next
redesign phase. This is in contrast to summative studies, where the goal isucemea
usability, or how well an interface meets stated usability goals. The aitpdbrmative
usability evaluation is a set of usability problems (Hartson et al., 2003), but thityisabi
test is not over when the last participant goes home. Communicating the resdtsest t
(either through a written report or verbally) is an essential part of thdityseesting
process (Rubin, 1994). Evaluators need to understand the problems found, record them,
and communicate them to the team that will redesign the interface. Figure 2.1hslvows

formative usability evaluations fit into the usability life cycle.

Evaluate Analyze
Evaluate
Interface
Goals, Usability
Interface Problems
Implement
Evaluation phase Usability Life Cycle

Figure 2.1 Formative Usability Evaluation and the Usability Life Cycle

Anecdotal evidence suggests that many evaluators create ineffective
documentation to convey the results of formative usability evaluations. Andrephlart
Belz and McCreary (2001) reviewed hundreds of written usability problem desasipti
contributed by professional usability laboratories for a study by KeenatsodaKafura
and Schulman (1999), and describe many of themacgs6claundry lists” (p. 108) that
would require significant verbal communication to supplement the information provided
in the written descriptions. Jeffries (1994) reviewed problem descriptionstedliiec a
comparative usability study (Jeffries, Miller, Wharton, & Uyeda, 1991) and found that
they often described solutions without describing the problem the solution addresses, or
describe small examples of problems without pointing out the larger trend awngs

problems. Dumas, Molich and Jeffries (2004) reviewed 17 usability reports submitted t
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the fourth of their Comparative Usability Studies series (CUE-4), and notee ploats

had many qualities that would affect their acceptance by their intended ajdienc

including being overly negative and critical, using jargon, and being too vague. &ndre

al. express the opinion that poor documentation and communication of usability problems
found diminishes the effectiveness of a usability evaluation and can reduce thenetur

the effort invested in conducting the evaluation. Dumas, Molich and Jeffries suggest t
communication style and attitude in report writing can affect recipientgjpaance of
suggestions and the number of the problems recipients choose to fix. Jeffriesssuggest
that developers may interpret poorly described problems as false alarmsg ¢chesi
developers to ignore the poorly described problem and increasing the likelihood that

developers will treat future problems as opinion or false alarms.

Books on usability testing by researchers and practitioners in the field @&ama
Redish, 1993; Hix & Hartson, 1993; Mayhew, 1999; Nielsen, 1993; Preece, 1994; Rubin,
1994, Stone, Jarrett, Woodroffe, & Minocha, 2005) provide guidance on observations to
make during a usability testing session and the major sections to include in ayusabili
report, but few specific recommendations about how to describe individual usability
problems. Jeffries (1994) and Dumas et al. (2004) discuss the most common problems
with usability reports, but do not summarize the areas that the reports covdr@heyel
also share an author). Usability standards also provide little guidanckdliséry
USability Reporting (IUSR) project of the National Institute of Stadsland
Technology (NIST) has a working group dedicated to creating a standard reporting
format for formative usability evaluations, similar to the existing stahfite summative
studies, ANSI NCITS 354-200@ommon Industry Format for Usability Test Reports
(ANSI, 2001). However, the latest report from this working group (Theofanos,
Quesenbery, Snyder, Dayton, & Lewis, 2005) focuses on the entire usability végort
just a few line items for individual problem descriptions. A recent journalarticl
(Theofanos & Quesenbery, 2005) discusses high-level issues about describility usabi
problems, such as including screen shots, quotes and positive comments, but also has few

detailed guidelines for describing the problem cause and context.
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The goal of this research was to identify important qualities of usabiliblearo
descriptions and develop guidelines for writing descriptions. Usability poaetis might
benefit from guidelines for describing usability problems. Such guidelined beul
particularly useful for practitioners-in-training, such as human-compugaation
(HCI) students and professionals that are new to usability. Beginner evalbhave little
practical experience with the usability life cycle and the role of theligabport in
ensuring that problems found through usability evaluation are fixed, and may be unaware
of the information necessary to include in an effective problem description. Given the
lack of existing guidelines, the approach was to consult usability practitibmetgh

guestionnaires. This research involved three studies, summarized in Table 2.1.

Table 2.1 Overview of Studies and Outputs

Study Overview Output
1 Open-ended questionnaire 70 items to address when writing usability
19 respondents problem descriptions
2 Card sort 10 guidelines for describing usability problems

8 participants

3 Questionnaire 5 requiredguidelines
74 respondents 6 difficult guidelines

2.1 Study 1: Open-Ended Questionnaire

The goal of this study was to gather an initial set of guidelines for deggribin

usability problems.
2.1.1 Method

An open-ended questionnaire was used to gather important qualities of usability
problem descriptions. The responses were coded for specific items to include @émprobl

descriptions and suggestions for how to phrase or present descriptions.
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2.1.1.1 Respondents

Nineteen respondents were recruited by sending email to the mailing hst of t
Usability Special Interest Group of the Society for Technical Commuaitsata private
mailing list of usability professionals, and professional contacts. Responets
required to have at least one of the following two requirements: five gkasability
experience, or have conducted 10 usability evaluations. The respondents had 3-20 years
of experienceNl = 10.16,SD= 4.49). Eighteen of the participants had conducted
between 10 and 1,000 usability evaluatiais{(133.61,.SD= 244.13, Median = 50), and
one participant had conducted 10,000 usability evaluations. Sixteen worked in industry,
and one each in university, government and military; no respondents marked more than
one of these areas. Respondents who met neither of the experience craesiaf(ye
experience or number of evaluations) were excluded. Access to the websiiat was
restricted in any fashion. However, the experience cutoffs were not mehiiotine
guestionnaire, so respondents had little incentive to misrepresent their level of

experience.
2.1.1.2 Questionnaire
The guestionnaire was posted on a public website and consisted of three pages:

1. Demographic questions

2. Background scenario, shown in Figure 2.2 (also used in Studies 2, 3
and 4), and open-ended questions about important qualities of UPDs

3. Open-ended questions about important skills and common mistakes in

usability evaluation (optional).

For each important quality, the questionnaire prompted respondents to provide a name
and a description (what it is, why it is important, and how it contributes to or detracts
from the usability process), and to indicate whether it was a good or bad quadity. T

complete questionnaire is included in Appendix B.
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Imagine the following scenario:
You, a usability practitioner, are part of a teassessing the usability of a user interface (wepsite
software, consumer product, etc.) that you may @y not have designed. The ultimate goal of
your assessment is to develop a set of improvenetie interface.
You have just completed a formative usability easibn of the interface using your favorite
method (usability testing with end-users, inspextic.). Your current goal is to generate a fist o
usability problem descriptions that summarizesddg collected during the study both from user
interactions and from expert observations duriregtést.
The people reading the descriptions (e.g. usalgligtitioners, developers, marketing, product
development, management, clients) may or may nat haability training. They may use this list
for many purposes, such as deciding which probtenfig in the next product release, designing
interface changes, or adding features to the softwa
Given this scenario, consider the individual usgbgroblem descriptions that you will write. What
should you include in these descriptions? What lshgou avoid? What makes one usability problem
description better or worse than another problestrigtion?

Figure 2.2 Questionnaire Scenario Used in Studies 1-4

2.1.2 Results

Respondents described a total of 99 qualities, with individual respondents
describing 3 and 11 qualitieBl(= 5.21,SD= 2.10); the full text of the responses is
included in Appendix B. The number of words in each description ranged from 4 to 77
(M =24.88,SD= 14.09). These qualities varied greatly in level of granularity and
specificity, with some respondents providing a brief description and others providing a
long paragraph of description. Some of the qualities discussed usability problem
descriptions, some discussed usability reports in general, and some discussed both. Two
Ph.D. candidates in HCI coded the descriptions independently, a graduate student in HCI
and the experimenter. Rather than consider each submitted description as asiggle e
we coded each specific item mentioned in each description. We each read théext of
descriptions, creating a list of UPD qualities and using ATLAS.ti ("TATLR000) to
mark text that corresponded to each quality. The experimenter then merged lisestw
identifying duplicates and highly similar items. The result yieldedaildd list of 70
very specific items to include or address in usability problem descriptions, whsctheva

input for the card sort in Study 2. This list of 70 items is included in Table 2.4.
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2.2 Study 2: Card Sort of UPD Qualities

The goal of the second study was to identify a set of high-level guidelines for
describing usability problems. The set of 70 items collected in the previous Saldg (
2.4), while interesting, was too long and detailed for fast comprehension or prastica
Many of the items clearly related to each other, and provided detailed soiggestated
to high-level issues such as describing the problem cause or users’ actionanfjaegex

“be clear and precise,” “be concise, avoid wordiness,” and “use precise termiranieg
all closely related. This suggests that the 70 items are specific @saralating to more
abstract concepts, and that the items can be grouped into a few high-leveiesategor
However, preliminary groupings by the first author and two other HCI studergs wer
somewhat different, indicating that the groupings were not clear and obvioasd Aort
was used to group the items, with each group forming the basis for one guideline for

describing usability problems.
2.2.1 Method

In Study 2, usability practitioners performed a card sort on the 70 items abllecte
in the first study to identify high-level themes within the items.

2.2.1.1 Participants

Eight participants were recruited from the same pool as Study 1 by sendiitg em
to the mailing list of the Usability Special Interest Group of the Societydohnical
Communications, a private mailing list of usability professionals, and profess
contacts. Participants in Study 2 may or may not have been the same as thasky/foy St
since all responses were anonymous. Respondents were required to naseoaelef
the following two criteria: four years of usability experience, or have aiadul0

usability evaluations. Table 2.2 summarizes the key participant demographics.
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Table 2.2 Study 2: Participant Demographics

Experience  Evaluadons 168 O Work
3 10 Industry
4 9 University
4 20 Industry
5 9 University
9 100 Government
10 200 Industry, University
15 50 Industry
12 100 Industry, Government, University

2.2.1.2 Card Sort Materials

The card sort was posted on a public website and consisted of three pages:
demographic questions, the card sort, and a comment box. The card sort page began with
the same scenario used in Study 1 at the top of the page (see Figure 2.2), and then had a
text box pre-filled with all 70 items. The third page had a text box to collect comment

from the participants. This website is reproduced in Appendix C.
2.2.1.3 Card Sort Procedure

Participants sorted the 70 items into categories. They could createrehefle
subcategories, and could duplicate items that belonged in multiple categheggave
each category and subcategory a name. If they desired, they could copynthaid
another application, such as a word processor, sort the items there, and thenraopy the

back into the web page when done.
2.2.2 Results

Participants created a total of 77 categories and subcategories, witduatlivi
participants creating between 4 and 13 categodes 9.63,SD= 3.42). Figure 2.4
shows the complete list of categories and subcategories. While many iestegoe

similar, the differences among the responses required formal analysésaairtl sort data
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to generate the final set of categories. Factor analysis on the 7(itsmused to create
10 groups and a brief summary of each group. This section describes the steps for
analyzing the card sort data: measuring similarity and creatimgilargy matrix,

running a factor analysis and selecting the final factors, identifyingatiesipant-
supplied category names that match each factor, and interpreting eaclésetd on the
items (cards) that loaded on each factor and the matching participant-dwapéigory

names.
2.2.2.1 Measuring Similarity

In order to run a factor analysis, a measure of the similarities bethe&0 t

items (cards) in the card sort was needed. This measurement began by caureen)) f

pair of items, the number of categories and subcategories that containedrbsjlaite

also the number of categories and subcategories that contained at least one o$the item
as shown in Table 2.3. The similarity of each pair of items was calculated ascaydls
Coefficient of Communality (Jaccard, 1912), or the Jaccard Score. The JacoadJy

of two items is the ratio of the count of their intersecting categories andtegbides to

the count union of their categories and subcategories, as shown in Equation 2.1. Capra
(2005) described this process in detail. The Jaccard scores were then assdgmabled i

70x70 similarity matrix.

Table 2.3 Study 2: Counting category memberships

Category or Category or subcategory
subcategory contains item 2?
contains item 1? Yes No
Yes a b
No c d
intersection a

J = union = a+b+c (2.1)
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2.2.2.2 Factor Analysis

A factor analysis of the card sort data (using the Jaccard score $ymmiatrix as
a covariance matrix) generated the scree plot shown in Figure 2.3, with eigsnisted
in Appendix C. The Kaiser-Guttman criterion selects all factors with eifyezrs/af at
least one, which results in 18 factors (discarding the first scree), but timsouee tends
to select too many factors. A variation is to retain all factors witmeajaes greater than
the mean eigenvalue, which results in 10 factors. This corresponds with the suggestion of
Cattell (1966) to discard both screes, retaining the first point on the screedhig
guidelines is too many to easily comprehend, so 10 factors were retaineihiegpb3%
of the variance in the data. A factor analysis using varimax rotation ckguliee
memberships shown in Table 2.4. Varimax maintains the orthogonality of the factors, and
tends to result in easily interpretable factors by generating loadiagare either very
high or very low, minimizing the number of items needed to explain each factor, and the
number of factors needed to explain each item (Kaiser, 1958). A loading of .40 or higher
was used to determine factor membership, resulting in eight items that loaded on two

factors and five items that loaded on zero factors.

second scree

. first scree

Figure 2.3 Study 2: Scree Plot for Factor Analysis
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2.2.2.3 Matching Participant-Supplied Category Names to Factors

The card sort participants not only sorted the 70 items into categories and
subcategories, but also supplied a name for each category and subcategoey that t
created, shown in Figure 2.4. Jaccard scoring (Jaccard, 1912) was used to identify the
names that best matched each of the 10 factors. When scoring groups, rather than
individual items, the Jaccard score is the ratio of the number of intersitetirgy
between the two groups to the number of items in the union of the two groups. The
Jaccard score was calculated between each factor and each of the pasippaet
category and subcategory names, and those with the highest Jaccard dterbest
matches. Capra (2005) describes this process in detail. Table 2.4 shows the articipa
supplied category names that match each factor and their Jaccardsudtigdied by
100).

2.2.2.4 Summarizing Factors

A summary of approximately 40 words was created for each factor. The first
sentence of the summary was based on the best matching participant-suppdjed,/cat
names for the factor, and the highest loading items. The remainder of theugwwas
based on the remaining items that loaded on the factor. This set of summaries hecame t
10 guidelines for writing UPDs used in Studies 3 and 4. These guidelines are shown next

to the factor members and participant-supplied category names in Table 2.4.



Chapter 2. Phase I: Developing Guidelines

19

Procedural Requirements:

Scientific soundness

Scientific soundness and descriptiveness to others
Repeatability, to obtain validity

Quality of recommendations -- accuracy

About the test and participants

Quality of result explanation -- thoroughness

Justification to address the problem: (to provide
justification to the stakeholders that convincesnth
they should listen to you.)

Prioritization of findings: (to prioritize the firgs for
stakeholders)

Next steps

Characterization: Nature of Problem
Characterization: Severity
Elucidation
Foreseen Effects
General Style
Probable Causes
Professional Technique
Raw Data
Qualitative
Quantitative
Recommendation
Design Iteration
Political Considerations

Providing a solution
Wording
Language
Reporting a specific problem
Background
Description
Explanation
Effects
Decision
Describing the evaluation in general
Reflecting on the larger issues of a problem
Report guidelines

General
Be clear and precise
Recommendations for content
Methodology
General Results
Problems
The problems
Severity of the Problems
Cause
Data To Support Findings:
Solutions
Conclusions

Style

Background

System

User-centered

Problem Descriptions - Data
Etiology

Problem descriptions
Recommendations

Terminology
Data
Quantitative data
Qualitative data
Problem context
Problem descriptions
Causes of the problem
Effects of the problem
Solutions to the problem

Background
General

Precision

Use data

Write to your reader
Problem

Cause

Describe

Impact

Scope
Research
Suggesting solutions
Users

Figure 2.4 Study 2: Card Sort Category Names Supplied By Eight Participants
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Table 2.4 Study 2: 70 Card Sort Items: Factors and Category Names*

Factor Loading, Item Text Jaccard Score, Category Name* Summary
1 94 Describe a potential solution to the problem 90 Providing a solution Describe a solution to the
94 Include several alternate solutions, if possible 75 solutions to the problem pr%blerg, p:c?vugng alte'rfnatlves o
. . . . and tradeoffs. Be specific enoug
94 Des_cnbg ad_vantages ghd dlsa_dvantages qf alterisalutions 64 Recommendatlohs to be helpful without dictating a
86 Avoid dictating a specific solution - don't alege other team 58 suggesting solutions solution, guessing, or jumping to
members 47 Quality of recommendations -- conclusions. Supplement with
77 Don't guess about a good design solution accuracy pictures, screen capture, usability
74 Be specific enough about a solution to be hélpfithout 36 [Recommendation] Design lterationd€sign principles and/or previous
jumping to a design conclusion research.
54 Use pictures/captures of interface to describeggested
solution
50 Make sure that you impart good design princiéso 8)
49 Don't jump to conclusions and settle on a spesdflution
45 Mention usability practices/previous researchaok your
suggestions (also 8)
2 91 Be concise, avoid wordiness 87 Terminology Be clear and precise while
88 Use precise terminology 75 [General] Be clear and precise avoiding wordiness and jargon.
85 Avoid jargon or technical terms 72 Style Define terms that you use. Be
] jarg y ) concrete, not vague. Be practical,
80 Define any terms that you use 66 Wording not theoretical. Use descriptions
78 Don't use vague terms and descriptions; be etacr 53 General Style that non-HCI people will
73 Be clear and precise 46 General {ahp;ireuate. A\'/|?Id S(i {nuch (;j(tart]a"
. . . L - at no one ant to read the
61 Be pragmatic/practical; avoid theories/jargaat thon-HCI 37 [General] precision description WiEwW
people wouldn't appreciate (also 9) 33 General '
40 Avoid so much detail that no one will want tadeo 20 Quality of result explanation --

description (also 5)

thoroughness

* Table continues on the next page

Brackets [] indicate name

of parent category feulacategory



T

Table 2.4 Study 2: 70 Card Sort Items: Factors and Category Names (cont.)*

Factor Loading, Iltem Text Jaccard Score, Category Name* Summary
3 87 Describe the problem's cause 66 [Problems] Cause Describe the cause of the
87 Include the cause of the problem 55 Causes of the problem tphroblim’ mt_cludlnghc_:tonttext SUthtaS
. . . . . . e interaction architecture and the
68 Drtcajzcl:élrt:]e how the interaction architecture cbnted to the 44 Etiology user's task. Describe the main
probiel _ o _ ) 42 [Problem] cause usability issue involved in the
63 Describe the main usability issue involved is fhroblem 20 Problems problem. Avoid guessing about the
54 Avoid guessing about the problem cause or beerghts 18 Quality of result explanation -- problem cause or user's thoughts.
43 Mention the context of the problem, such asudes’'s task thoroughness
17 Problem
17 Reporting a specific problem
4 69 Describe how many users that experiencedrtitdgm 70 [Problems] Data To Support Support your findings with data
68 Mention how often the problem occurred durirgiite Findings such as: ho&/vtrr]nany Elsers dh
ot 60 [Raw Data] quantitative experienced the problem and how
67 Use guantltatlve data to support your arguments o3 [Ra Data] q often: task attempts, time and
67 Mention the number of task attempts wha 3 success/failure; critical incident
52 Include time spent on the task 47 [Reporting a specific problem]  descriptions; and other objective
51 Mention whether the user succeeded or fail¢deatask (also Description o data, both quantitative and
7) 45 [Data] Quantitative Data qualitative. Provide traceability of
47 Describe critical incidents 41 Data the problem to observed data.
45 Provide traceability of problems to observedidat 27 Reporting a specific problem
42 Use supporting data (also 7) 25 Problems
42 Include objective data from the study to supgottr

arguments

* Table continues on the next page

Brackets [] indicate name of parent category feulacategory
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Table 2.4 Study 2: 70 Card Sort Items: Factors and Category Names (cont.)*

Factor Loading, Item Text Jaccard Score, Category Name* Summary
5 76 Use anecdotes to make the problem seem reaipfe 64 Problem descriptions Help the reader sympathize
sympathy 54 Language with the user's problemby

72 Be evocative, help the reader understand/synzgatith
what happened

64 Make sure the description is readable/underataad
62 Use user-centered descriptions rather thanrayssatric

54 Avoid so much detail that no one will want tadeo
description (also 2)

44 Make sure that you are complete in your desoript(also
7)
43 Use a user-centric perspective

42 Include sufficient detail to understand exauthat
happened (also 7)

40 Avoid just listing the heuristic violated; explavhy it's a
problem

40 [General] write to your reader
26 General

16 Quality of result explanation --
thoroughness

using descriptions that are
evocative and anecdotal. Make
sure the description is readable
and understandable. Use user-
centric language rather than
system-centric. Be complete
while avoiding excessive detail.

6 78 Describe the impact of the problem

72 Describe the business effects - support casts,loss, etc.

65 Describe the importance of the task the user was
performing

53 Describe exactly which system components are
affected/involved

56 Mention how often the problem will occur duringage
45 Describe the eventual outcome of the user'srati

71 [Problem] impact

Describe the impact and

55 [Problems] Severity of the Problems Severity of the problem,

50 [Reporting a specific problem]
Effects

50 Foreseen Effects

45 Effects of the problem

21 Problem

16 Problems

13 Reporting a specific problem

including business effects
(support costs, time loss, etc.),
impact on the user's task and
importance of the task. Describe
how often the problem will
occur, and system components
that are affected or involved.

* Table continues on the next page

Brackets [] indicate name of parent category feulacategory



€c

Table 2.4 Study 2: 70 Card Sort Items: Factors and Category Names (cont.)*

Factor Loading, Item Text

Jaccard Score, Category Name*

Summary

7 66 Described observed behaviors
65 Use specific examples from the study
53 Describe the user's navigation flow throughsystem
50 Describe the users' subjective reactions
46 Use pictures/screen shots of the user intettadescribe

the problem

46 Use supporting data (also 4)
45 Make sure that you are complete in your desoript

(also 5)

43 Include sufficient detail to understand exauthat

happened (also 5)

41 Mention whether the user succeeded or fail¢ldeatask

(also 4)

40 Mention whether the problem was user reported or

experimenter observed

76
47

35
32
27
19

[Problem] describe
[Reporting a specific problem]
Description

Problem

Reporting a specific problem
[Raw Data] qualitative

Quality of result explanation --
thoroughness

Describe observed user actions,
including specific examples from the
study, such as the user's navigation flow
through the system, user's subjective
reactions, screen shots and task
success/failure. Mention whether the
problem was user-reported or
experimenter observed.

8 60 Use only facts from the study, rather tharr yqinions

or guesses

58 Include a category from an outside
taxonomy/classification scheme

55 Avoid your own opinions or subjective statements
51 Make sure that you impart good design princifdéso 1)
43 Mention usability practices/previous researchaok

your suggestions (also 1)

50
31
25

Research
Professional Technique

Quiality of recommendations --
accuracy

Be professional and scientific in your
description. Use only facts from the
study, rather than opinions or guesses.
Back your findings with sources beyond
the current study, such as external
classification scheme, proven usability
design principles, and previous research.

* Table continues on the next page

Brackets [] indicate name of parent category feulacategory
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Table 2.4 Study 2: 70 Card Sort Items: Factors and Category Names (cont.)

Factor Loading, Item Text Jaccard Score, Category Bme* Summary
9 63 Avoid judging the system or decisions madethyer 57 [Recommendation] Political Consider politics and diplomacywhen
team members Considerations writing your description. Avoid judging the
61 Avoid pointing fingers or assigning blame 42 Report guidelines system, criticizing decisions made by other
54 Mention good design elements and successful useB3 Recommendation team members, pointing fingers or assigning
interactio?]s 9 blame. Point out good design elements and
. _ . o 25 General successful user interactions. Be practical,
41 Be pragmatic/practical; avoid theories/jargaatth o general avoiding theory and jargon.
non-HCI people wouldn't appreciate (also 2)
10 66 Mention the testing context (laboratory,distudy, 66 Background Describe your methodology and
inspection, etc.) 60 Methodology background. Describe how you found this
61 Describe limitations of your domain knowledge iz ation: problem (field study, lab study, expert
57 Describe the user groups that could be affected >0 PCrf(I)atl)rlzﬁ:erlzatlon. Hatre of evaluation, etc.). Describe the limitations of
during svstem usage P your domain knowledge. Describe the user
g sy 9 40 Users groups that were affected and the breadth of
48 Despnbe the user groups that were affecteshguri o Repeatability, to obtain validity system components involved.
testing
41 Describe the breadth of components of the system

involved in the problem

Items that did not load on any factors

Avoid misleading statistics and presentation ofiltss

Include definitions of severity/importance/impagtavoid confusion
Mention the testing context (laboratory, field stushspection, etc.)
Mention usability practices/previous research tokbgur explanations

Mention whether or not this problem should be fixed

Brackets [] indicate name of parent category feulcategory
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2.3 Study 3: Importance and Difficulty of 10 UPD Guidelines

In the previous study, 10 guidelines for describing usability problems were
developed. Which of these are the most important to follow? Which are the most
difficult? Given the limited time generally available to write usapil@ports, knowing
where to prioritize and focus efforts could be helpful to a usability practitisimemwing
which are the most difficult could be helpful in designing usability training or yiadif
usability methods and problem reporting templates. The goal of this third study was
identify the guidelines that were the most important, as well as the igesiéhat were

the most difficult.

2.3.1 Method

Participants completed a questionnaire to rate each of the 10 guidelinedrom t
card sort for difficulty and importance. Difficulty was rated on a scatkffi€ult/easy
Importance was rated on three scatequired/optionajrelevant/irrelevaniand
helpful/lharmfuj participants were not provided with a definition of these adjectives. All
of these adjective pairs are antonyms listed in Roget’'s Thes&ogst(s New
Millennium™ Thesaurys2005). The selection tielpful/harmfulwas spurred by several
card sort participants who commented that they did not agree with all of the 7@heyms
sorted, or described some of them as “wrong.” In particular, several disagtie¢lde~r
suggestions to provide a solution along with the problem descriptidgrelpfulwas
rejected as the oppositeledlpfulin favor ofharmful Unhelpfulcan imply merely a lack
of helpfulness and has a somewhat neutral connotation, wineneaful has a negative

connotation and is more strongly the oppositeeipful

2.3.1.1 Respondents

Seventy-four respondents were recruited from the same pool as Studies 1 and 2 by
sending email to the mailing list of the Usability Special Interest Groupedbociety for
Technical Communications, a private mailing list of usability professipaats
professional contacts. Respondents in Study 3 may or may not have been the same as

those for Studies 1 and 2, since all responses were anonymous. Sixty responaents we
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from industry, 16 from university, four from government, and four listed other sectors;
seven respondents marked multiple responses. Respondents had to meet at least one of
the following two criteria: five years of usability experience, or havelgoted 10

usability evaluations. Respondents had 2-25 years of experdne8.88,SD= 5.26,

Median = 7) and had conducted 6-800 usability evaluatidrs 94.99,SD= 141.90,

Median = 42.5). Table 2.5 summarizes the distribution of respondent experience, with
respondents broken into quartiles for both years of experience and number of evaluations
Access to the website was not restricted in any fashion. However, the expeuerits

were not mentioned in the questionnaire, so respondents had little incentive to

misrepresent their level of experience.

Table 2.5 Study 3: Frequency Distribution of Respondent Experience

Years of Experience

2-4 5-7 8-12  13-25 Total
Number 6-18 5 6 3 2 16
of 20 - 40 11 5 3 2 21
Evaluations 45 - 100 2 7 5 8 292
120 - 800 1 1 7 6 15
Total 19 19 18 18 74

2.3.1.2 Questionnaire

The first page of the site contained the same demographic questionnaire used in
Study 1. The second page began with the same scenario used in Study 1 at the top of the
page (see Figure 2.2). The page then displayed a brief version of each of the 10
guidelines developed in Study 2, consisting of the first few words of eachyqualit
description, shown in bold in Table 2.12. The questionnaire then presented the full text of
each guideline and a semantic differential rating scale (Osgood, Suanréeibaum,
1957) for each adjective pair. Figure 2.5 shows a sample guideline with the four rating
scales. The presentation order for each respondent was randomized for the lir@®eguide
the four adjective pairs, and the left/right placement of each pair of adgdiivethese
orders were constant for an individual respondent across all 10 guidelines. Theteompl

guestionnaire is included in Appendix D.
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1. Describe the cause of the problenmcluding context such as the interaction architerand the
user's task. Describe the main usability issuelirgbin the problem. Avoid guessing about the peabl
cause or user's thoughts.

When a usability practitioner writes a descriptafra single usability problem,
addressing this quality of a problem descriptiogaserally...

required o] O] O] @ O] O | O optional
helpl O | O | O | O | g O | O harmful
eassy O | O | O] O | g O | O difficult

irelevant O | O | O | O | g O | O relevant

Figure 2.5 Study 3: Rating Scale Layout
2.3.2 Results

The primary factor of interest was differences among the 10 guidelinesctooé
the four adjective pairs. Figure 2.6 shows the frequency counts of respondentfoatings
each guideline and adjective pair. Also of interest were effects due tlotexperience,
both in terms of years of experience and number of evaluations conducted. Two
supplemental ANOVAs were conducted to assess effects due to the presefittie
ratings scales, one for the left/right order in which each adjective wssried at the
ends of the semantic differential rating scale, and one for the order that thdjéativas
were presented to the respondent. Four repeated measures ANOVAs, one for each
adjective pair, were performed to test for differences among the 10 guidsiithes$fects
due to experience. Appendix D shows the SAS code for all three ANOVAs and relevant
output. All ANOVASs used type three sums of squares. Post-hoc tests used least square
means, Tukey multiple comparisons test and adjystedues (Tukey-Kramer for

unbalanced comparisons). All tests of statistical significance used anlalphaf .05.
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2.3.2.1 Supplemental ANOVAs for Presentation Effects

Left-right order of each paif-our ANOVAS, one for each of the adjective pairs,
were used to assess if there were any effects due to the left-righttatieseorder of the
adjective pairs. For example, did the respondents give a difidifeotlty rating when
presented withdlifficult-easyversuseasy-difficult Using an alpha level of .05, there were
no significant effects due to left-right presentation order for any dbtireadjective
pairs:F(1, 72) = 0.01p = .92 fordifficult; F(1, 72) = 0.07p = .80 forhelpfut F(1, 72) =
2.10,p = .15 forrelevant andF(1, 72) = 1.08p = .30 forrequired

Ordering of the four adjective pairBour separate ANOVAs, one for each of the
adjective pairs, were used to assess if there were any effects due totiba pb#ie
adjective pair within the four pairs. Since adjective ordering was randassigned, the
four adjective pairs were not equally represented at each position. Figure 2.ysdispla
mean ratings and standard error for each of the four adjective pair$ aif ¢lae four
positions. The numbers below each column indicate the number of participants that saw
that adjective at that position (for an individual participant, the adjectivessiveven in
the same order for all 10 guidelines). Using an alpha level of .05, there were no
significant differences fadifficult, helpful or relevant but there were farequired F(3,

70) = 0.61p = .61 fordifficult; F(3, 70) = 0.76p = .52 forhelpfut F(3, 70) = 2.10p =
.11 forrelevant andF(3, 70) = 4.27p < .01 forrequired Table 2.6 summarizes the
requiredratings for each adjective position.

Table 2.6 Study 3: Significant Order Effects forRequired

Tukey
Position M SD  Groups
1 549 155 A
2 520 1.60 AB
3 471 182 B
4 535 167 A
Note: Means that do not share a

common letter differed significantly
in post-hoc testg(< .05).
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1l

n=5 23 1 20 7 25257 2116 D 27 2110 23 20
Difficult Helpful Relevant Required
Adjective Pair

(with number of evaluators for positions 1, 2, 3 and 4)

Mean Rating
(with standard error)

Figure 2.7 Study 3: Mean Ratings for Each Adjective at Each Position
2.3.2.2 Results fdRequired Helpful andRelevant

Three of the adjective pairs were examined as aspects of importance:
relevant/irrelevantrequired/optional andhelpful/harmful There were moderate
correlations among the three adjective pairs, as shown in Table 2.7. This resulted i

similar, but not identical, rankings across the three adjective pairs.

Table 2.7 Study 3: Correlation betweerRelevant, Required, Helpful

Helpful Required
Relevant .75 72
Required .69

r(72),p < .0001

There were significant differences in the ratingsrémyuired helpfulandrelevant
across the 10 guidelinds(9, 603) = 15.61, 15.02, and 11.36, respectieky,.0001 for
each. The Tukey multiple comparisons post-hoc tests identified guidelinesetinat ar
significantly different from each other. Table 2.8 summarizes the pamicratings of

each of the 10 guidelines for each of the three importance adjective pdirtheMigtters
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indicating the similarity group(s) for each of the 10 guidelines, and a lpaeatang

group A from the rest of the items.

Table 2.8 Study 3: Contrasting Ratings folRequired, Helpful, Relevant

Required: 7 Helpful: 7 Relevant: 7
Optional: 1 Harmful: 1 Irrelevant: 1
Tukey Tukey Tukey

Guideline M SD Groups M SD Groups M SD Groups
Clarity/Jargon 6.07 113 A 6.43 0.80 A 6.03 1.10 AB
Impact/Severity 578 144 AB 6.30 1.08 A 6.20 1.19 A
Backing Data 572 119 AB 599 1.04 AB 6.01 1.05 AB
Problem Cause 555 1.34 ABC 5.89 1.05 ABC 596 1.13 ABC
User Actions 5.32 1.73 ABCD 6.03 1.09 AB 6.00 1.26 ABC
Politics/Diplomacy 5.22 1.79 BCD 5.68 1.33 BC 5.50 1.46 BCD
Professional/Scientific  4.88 1.60 CD 5.36 1.24 CD 5.32 1.33 CDE
Describe a Solution 476 1.80 D 551 154 BCD 555 155 BCD
Describe Methodology 4.55 1.80 DE 495 1.30 D 5.01 1.53 DE
Evoke Sympathy 3.85 1.87 E 496 1.44 D 477 1.54 E

Note: Means that do not share a common letter differgifitantly in post-hoc testp .05)

2.3.2.3 Results for Difficulty Ratings

Using an alpha level of .05, there were no significant correlations between
difficulty and each of the adjectivesquired helpfulandrelevant Table 2.9 summarizes
these correlations. There were significant differences iditheulty ratings for the 10
guidelinesF(9, 603) = 18.52,1(< .0001). Tukey multiple comparisons post-hoc tests
resulted in groups of guidelines that were not significantly different froim ether.

Table 2.10 summarizes tléficulty ratings for the 10 guidelines.

Table 2.9 Study 3: Correlations Betweeifficult and Required, Helpful, Relevant

r(72) p
Helpful -.05 21
Relevant -.00 .80

Required -.05 .20
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Table 2.10 Study 3: Mean Ratings for Difficult/Easy

Difficult: 7

Easy: 1 Tukey
Guideline M sp | Groups
Impact/Severity 495 159 | A
Provide a Solution 485 158 | A
Politics/Diplomacy 473 169 | AB
Clarity/ Jargon 438 1.76 | ABC
Problem Cause 432 159 | ABC
Evoke Sympathy 408 1.42 | BCD
Professional/Scientific 401 148 CD
Backing Data 3.59 1.63 DE
User Actions 3.12 1.65 E
Describe Methodology 2.88 1.66 E

Note: Means that do not share a common letter differed
significantly in post-hoc testp  .05).

2.3.2.4 Effects of Experience

The demographic portion of the questionnaire collected two aspects of
experience: years of usability experience and number of usability Beakiaonducted.
Individual correlations between each of these variables and ratings foofehe four
adjective pairs for each of the 10 guidelines were all non-negative €00s3); Table
2.11 shows the correlations that were significant. Inspection of the data indicatibe tha
distributions of each of the experience variables were not linear, and thaatlunsslips
between these variables and the ratings were not monotonic, suggesting that aA ANOV
would be better for testing differences.

Table 2.11 Study 3: Significant Correlations with Experience

Adjective... ... for Guideline Experience Variable  r(72) p
Difficult Professional/Scientific ~ Number of Evaluations .26 02*.
Relevant Evoke Sympathy Years of Experience 24 * .04
Required Evoke Sympathy Years of Experience 27 2* .0

*p <.05.
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The participants were divided into quartiles by years of experience (2-4;5-7, 8
12, 13-25) and number of evaluations (6-18, 20-40, 45-100, 120-800), with frequency
counts for each group shown in Table 2.5. These quartiles were used as independent
variables in the ANOVA shown in Appendix D to check for both main effects and
interactions with the 10 guidelines. Interactions between years of exgeardaumber
of evaluations could not be tested due to small cell counts (see Table 2.5). Using an alpha
level of .1, there were no significant effects due to either type of erperfer any of the
four adjectives.

2.4 Discussion

Table 2.12 lists the complete text of all 10 guidelines sorted from most to least
required and Figure 2.8 illustrates the relationship between mean ratingguofedand
difficult for each of the 10 guidelines. Guidelines in QuadraReguired/Difficult
include items that generate much discussion in the usability community: tfaiimgpact
or severity of the problemriipact/Severityand determining the cause of a usability
problem Problem Cause Impact/Severityhad the highest mean difficulty rating, which
might contribute to unreliability in severity judgments (for a summary of fuheut
unreliability in severity judgments, see Hertzum & Jacobsen, 2003). Sevegtyguds
rely greatly on evaluator experience and skill, based as they are on a cambahati
observation of users in the laboratory, extrapolation to effect on the user, andraxurre
in the larger user population. Problem classification systems like the Usen Ac
Framework (Andre et al., 2001) have been proposed to help evaluators diagnose usability
problems thoroughly and identify the root cause of usability problems, but greatly
increase the skill level required of the evaluator and time commitment needed for
problem analysis. Also falling into Quadrant | is being clear while avoidirggpn
(Clarity/Jargon), one of the recurring problems observed by Dumas, Molich, and Jeffries
(2004) in the CUE-4 reports. The other problems discussed in that article fall under the
Politics/Diplomacyguideline, which was rated higherdifficulty and in the middle in
terms of beingequired In contrast, items Quadrant Required/Easyare the descriptive
items that are more straightforward to preseiser ActionsandBacking Data(justifying
problems with data from the study).
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Figure 2.8 Study 3:Required vs.Difficult Guidelines
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Table 2.12 Ten Guidelines for Describing Usability Problems

Guideline number (most to leasrequired) and summary

1

10

Be clear and precise while avoiding wordiness ana@igon. Define terms that you use. Be
concrete, not vague. Be practical, not theoretldaé descriptions that non-HCI people will
appreciate. Avoid so much detail that no one wilhivto read the description.

Describe the impact and severity of the problemnincluding business effects (support costs,
time loss, etc.), impact on the user's task anaitapce of the task. Describe how often the
problem will occur, and system components thatéfiected or involved.

Support your findings with data such as: how many users experienced the problerh@md
often; task attempts, time and success/failurégatiincident descriptions; and other objective
data, both quantitative and qualitative. Providedability of the problem to observed data.

Describe the cause of the problenincluding context such as the interaction architertind
the user's task. Describe the main usability igsuelved in the problem. Avoid guessing about
the problem cause or user's thoughts.

Describe observed user action#cluding specific examples from the study, suckthasuser's
navigation flow through the system, user's subjeateactions, screen shots and task
success/failure. Mention whether the problem was-tesported or experimenter observed.

Consider politics and diplomacywhen writing your description. Avoid judging thgssem,
criticizing decisions made by other team membes)ting fingers or assigning blame. Point
out good design elements and successful user dtitana. Be practical, avoiding theory and
jargon.

Be professional and scientific in your descriptionUse only facts from the study, rather than
opinions or guesses. Back your findings with sositseyond the current study, such as external
classification scheme, proven usability designgpiles, and previous research.

Describe a solution to the problemproviding alternatives and tradeoffs. Be specifiogh to
be helpful without dictating a solution, guessiagjumping to conclusions. Supplement with
pictures, screen capture, usability design priesignd/or previous research.

Describe your methodology and backgroundDescribe how you found this problem (field
study, lab study, expert evaluation, etc.). Desctite limitations of your domain knowledge.
Describe the user groups that were affected andréedth of system components involved.

Help the reader sympathize with the user's problenby using descriptions that are evocative
and anecdotal. Make sure the description is readaid understandable. Use user-centric
language rather than system-centric. Be completkeakioiding excessive detail.
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2.4.1 Solutions

Many questionnaire respondents commented oD#seribe a Solution
guideline, both in agreement and in disagreement. Several respondents cautioned against
solutions that address individual problems, and recommended waiting to develop
solutions when the entire team could consider all the problems together and brainstorm
ideas as a group. Others seemed to take more of a consulting view that sotatams a
essential part of a complete usability evaluation package. In order toeeitpse
differences in opinion further, an optional comment field was added to the post-task
guestionnaire for Study 4, asking evaluators whether or not they included solutions with
their reports and why.

2.4.2 Applications

These guidelines will be useful for usability practitioners, instructus a

researchers.

» Usability practitioners can use this list to create usability problem
reporting forms, to create checklists of items to address in writing problem
descriptions, or to evaluate usability reports generated in usability studies.
Usability groups could evaluate their work products to ensure that they are
writing effective problem descriptions in usability reports.

» Usability instructors can use them to explain what should be in a usability
problem description and to grade usability evaluations conducted by
students. Following as many of the guidelines as possible would be an
appropriate exercise for students, where thoroughness of the report is more
important than the time spent on it. Usability students need to practice
writing complete descriptions so that they will learn what information they
need to take note of during a usability evaluation. Training of new
practitioners could include more practice and review opportunities for the

guidelines rated as modifficult.
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» Usability researchers can use the guidelines to assess problem descriptions
generated by different usability practitioners or usability evaluation
methods. Current research in UEM effectiveness focuses on counting
usability problems identified in evaluations, but more effort should be
focused on the quality of descriptions as well as the quantity. This was

explored further in Phase Il

The most important suggestion for using the guidelinessslext the guidelines
that fit your project and organizatioMany usability practitioners responding to the
guestionnaires commented that it was difficult to give a single rating taitieliges
because they write different reports for different audiences, or have usedrdiffiyles
of reports when working for different companies. Some organizations requinéfsrie
backing for all reports, while others prefer a more anecdotal style. Developght
prefer system-centric language because it is what they understand, but abildy us
practitioners might appreciate HCI jargon that precisely deschieedesign issues.
Reports may differ from one product to another, even within the same organization.
Dumas (1993) describes two different kinds of usability reports: the brief symmar
presented immediately after the evaluation is completed, and the moreddetade
submitted several weeks later. Different guidelines are importantdatiffierent styles
of reports. Review the guidelines and decide which guidelines, and individual parts of
each guideline, are most appropriate for your organization, project andsteade

Some aspects of the guidelines may be equally or more important for ayisabil
report as a whole, rather than an individual usability problem description. For exampl
usability report may have a section describing tasks used in the study, and then eac
problem description can just reference the task number. Solutions may addrgds multi
problems, and a separate section for solutions may be appropriate. Similatiylemult
problem descriptions can reference the same screen capture. This work cemgp ke
August 2005 report by the working group developing a standard for formative ysabilit
evaluation reports (Theofanos et al., 2005). This standard will be similar to thengport
standard for summative studies, ANSI NCITS 354-2008inmon Industry Format for
Usability Test ReportANSI, 2001). When writing a report describing the results of a
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formative usability evaluation, the guidelines presented in this section wouléfoé us

for writing the section describing individual usability problems.
2.5 Limitations

The respondents to the two questionnaires were recruited from groups of usability
engineers and members of the Society for Technical Communication thateaested in
usability. Other stakeholders in the usability process (managers, degelopeketing,
product support, etc.) may have different opinions about what is important in a usability
problem description. Many respondents also mentioned that they tailor their reports
depending on who their audience is, and so different guidelines may require different
levels of emphasis depending on the readers of the report (usability team members
consulting clients, developers, etc.). The respondents were self-selecteul tlaera snay
be a bias due to collecting responses only from people willing to respond to an email
solicitation.

The card sort in Study 2 involved eight participants. Since the sort was conducted,
Tullis and Wood (2004) have suggested 20-30 people as an appropriate size for a card
sort. Their conclusions are based on card sorts by 168 employees of Fidelitsnéntss
of 45 items for the company intranet. They performed simulations of card sags us
smaller groups, and found that the dendogram created by a card sort with eight
participants would have a correlation of approximately .82 with the result fidré&al
participants. This suggests that that the results of Study 2 should be similar gultse re
had more users participated in the card sort. Since the goal of Study 2 wadddig/ie-
level categories, rather than precisely place individual web pages in dey#tisiis an
acceptable level of approximation. Study 2 used factor analysis to sodate
(overlapping) clusters, whereas Tullis and Woods used hierarchical @natgsis to
create hard (distinct) clusters. Hard clusters may be more sensitiwetl changes than
soft clusters because items either do or do not belong to a cluster, whereas soft clust

include a continuous measure of association for each item with each group.
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2.6 Conclusion

The output of Phase | was a set of 10 guidelines for describing usability psoblem
The 10 guidelines presented in this section are suggestions, not rules. It woulccbk diffi
and time-consuming to follow every single guideline for every single problem
description. Different guidelines may be more or less important for differejects,
clients, and organizations. Students may benefit from thoroughly addressing each

guideline to practice observation, note taking, and problem description skills.

Phase Il focused on the evaluator effect in usability problem detectionsbut al
used these guidelines to asses both opinions about describing problems and behavior in
describing problems. Both students and practitioners were involved to make possible
comparison across a wider range of experience levels. It was surpniShgdy 3 to find
so few significant differences in opinion about the guidelines based on practitioner
experience. This could be because all of these practitioners already hagraotical
experience, or because individual differences in opinion are stronger thaerathgue
to increased experience. The students in Study 4 can be compared to the pradttioners
see if there are experience effects on opinion when less experienced evalgators
included. Study 4 was also used to assess whether the guidelines are usefulgrtiedg
content of usability problem descriptions, that is, whether following the guidatine

associated with better usability problem reports.



40

This page intentionally left blank.

Miranda G. Capra



CHAPTER 3. Phase II: The Evaluator Effect in Usability Testing

The primary goal of the second phase of this research was to explore theoevaluat
effect in usability testing. Thevaluator effectefers to differences in problem detection
and severity judgments by evaluators using the same UEM (Hertzum & dac@b83;
Jacobsen et al., 1998). This phase consisted of a single study, with many evaluators

examining the same website. The following approach was used.

1. The test setting was controlled by using pre-recorded test sessions.
2. Analysis activities were limited by collecting just usability peoil
descriptions, without asking for an executive summary and recommendations.
3. Usability practitioners were used as evaluator participants to indieas
realism of the results. Student evaluators were also included for comparison
4. Evaluation thoroughness was measured both by counting problems detected
and by assessing which problems are “real” (Hartson et al., 2003).
5. A “usability problem” was defined as a problem experienced by the user and
caused by an interaction flaw.
6. Experimenter bias was reduced by using independent judges to match
descriptions of the same problems and to determine which problems are real.

For this study, a usability problem was defined as a problem experienced by the
user, which is caused by an interaction flaw, as illustrated in Figure 3.11. Aptescr
that only contains a suggestion for a solution implies the problem that it is fixing. Two
problems, A and B, were considered the same if fixing problem A also fixes problem B
and fixing problem B also fixes problem A. This is based on the criteria used in the

analysis of usability reports collected in CUE-4 (Molich & Dumas, 2006).

Problem Cause Problem Possible

(interaction flaw) (experienced by the user Solutions

Figure 3.1 Study 4: Usability Problem Definition

41
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Providing pre-recorded test sessions and limiting reports to UPDs resulted in a
smaller scope for the study than the CUE studies, as shown in Figure 3.2. It also
decreased time commitment for the study participants, resulting in iadrsagly
participation and statistical power. The usability reports collected inllasepwere also

used to examine the usefulness of the guidelines developed in Phase | for judging UP

content.
Raw Final
Design ‘Methold Run | Observe UPDSI Diagnose |UPDs Suggest
Study Study Study Problems > Solutions
: This study Preliminary
CUE studies Solutions
Goals
Cost-Importance
Set Analysis
Goals -
Recommendations
T Redesigned Detailed
Interface Implement Design | Redesign
Redesign < Interface

Figure 3.2 Study 4: Comparison of Scope to CUE Studies

3.1 Background

This section defines terms used in this document, summarizes previous studies in

this research area, and explains the approach for this phase of the research.
3.1.1 Formative Usability Evaluation

Summativeisability evaluations, as defined in ANSI NCITS 354-20@nmon
Industry Format for Usability Test Reportse used to measure how well a product
meets its stated usability goals, and are generally conducted on compbetectsr
(ANSI, 2001). In contrastprmativeevaluations are used to evaluate works-in-progress

as part of the iterative design process (ANSI, 2001). The goal of a formativatevais
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to identify user interaction problems so that they can be fixed in the next desagjorite
Thus, the output of a formative evaluation is a list of usability problems (Hartson et al
2003), as shown in Figure 3.3. Formative evaluations rely heavily on qualitative data,
such as critical incident descriptions and interviews. In contrast, sumraa#iteations
rely on quantitative metrics of effectiveness, efficiency, and sdisfa@NSI, 2001;

ISO, 1998).

Evaluate Analyze
Evaluate
Interface
Goals, Usability
Interface Problems
Implement Design
Evaluation phase Usability Life Cycle

Figure 3.3 Formative Usability Evaluation and the Usability Life Cycle

There are many different formative usability evaluation methods ()Eid
they fall into two groups: analytical and empiricahalytical methods are used to predict
usability problems that users may encounter. These include techniques that éxyakte
review such as Heuristic Evaluation (Nielsen, 1994b; Nielsen & Molich, 1990) and
Cognitive Walkthrough (Lewis, Polson, Wharton, & Rieman, 1990; Wharton, Rieman,
Lewis, & Polson, 1994). They also include automated techniques such as Bobby ("Bobby
5.0," 2005), a tool to identify universal access issues in webSitgsrical methods
involve users and are generally referred to as usability testing. Tleegsuatly task-
based evaluations conducted in a usability laboratory, and are commonly called think-
aloud testing due to the use of verbal protocol during testing. Performance hesting

also been used to describe usability testing without verbal protocol.
3.1.2 Previous Studies of Evaluator Effect in Usability Testing

There are many studies comparing UEMs; Appendix A provides a list of 57 such
studies. Several UEM comparison studies observeaunator effecin analytical
methods (Hertzum & Jacobsen, 2003). Different evaluators find different usability

problems, even when using the same analytical UEM. Six studies have studiectthis eff
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in analytical methods using at least 30 experts per UEM, as shown in Table 3.1 ywith an
two agreements ranging from 7-45%. The low reliability of expert revielnigaes can

be leveraged by combining the results from several individual evaluators, resulting

higher thoroughness for the group as a whole (Hartson et al., 2003). For example, Dumas
and Sorce (1995) found that problem identification by an individual expert conducting a
review diminishes over time spent on the evaluation, and so it would be more efficient to
have several experts conduct shorter evaluations than to have one expert conduct a long

evaluation.

Usability testing has been called the “gold standard” (Nickerson & Landaue
1997, p. 17) of usability evaluations for its thoroughness in finding usability problems
and focus on the user’s experience with the interface. It has been used as a berchmark o
baseline to assess other formative evaluation methods, particularlycaiahgthods
(Cuomo & Bowen, 1994; Desurvire, Lawrence, & Atwood, 1991; Desurvire, Kondziela,
& Atwood, 1992; Law & Hvannberg, 2004b; Mankoff, Fait, & Tran, 2005; Nielsen,
1994Db). Yet several authors have suggested that usability testing may not be ajgpropri
to use as a yardstick for other techniques because it is not perfect, beicgtsubje
limitations of the laboratory environment, study design flaws, and evaluasasbia
(Hartson et al., 2003; Jacobsen et al., 1998; Newman, 1998).

Table 3.1 Large Studies Comparing Evaluators Performing Heuristic Evaluation

Study Evaluation #, type of evaluators Reliability Thorough-
Method ness
Hornbeek & HE 43 ft-year CS undergraduates .07 03
Frokjeer (2004b) MOT 44 Tyear CS undergraduates .09 o7
Molich & HE 77 readers of Computerworld (Mantel) 45 .38
Nielsen (1990), 37 CS students in Ul course (Teledata) — 51
Nielsen & 34 CS students in Ul course (Savings) .26 .26
Molich (1990), 34 CS students in Ul course (Transport) — .20
Nielsen (1992), 31 CS students, no training (Banking) — .22
Nielsen (1994b) 19 usability specialists (Banking) .33 41
14 usability & IVR “double experts” (Banking) — .60

Note: This table only includes studies with at least @@l@ators per UEM/interface. See Appendix A for a
complete list of studies. MOT=Metaphors of humanking. A dash (—) indicates that the measure could
not be calculated from published data. Reliabitgny-two agreemerfiCalculated based on data
published in the articl®As reported by Hertzum & Jacobsen (2003).
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Table 3.2 Studies Comparing Evaluators Performing Usability Tests
Study Same #, type of evaluators Reliability Thorough-
tasks? ness
Dumas, Molich & Jeffries No 9 professional teams — —
(2004), Rourke (2003): CUE-4
Kessner, Wood, Dillon & No 6 professional teams — .36
West (2001) 6 professional teams — —
same system as CUE-2 (reanalyzed from CUE-2)
Molich et al. (1998): CUE1  No 3 professional teams 6 .36
Molich et al. (2004): CUE-2  No 6 industry/university teams b7 22
Skov & Stage (2003; 2004) No 36 teams *lyear students (in 2000) — —
same system as CUE-2 27 teams 1 year students (in 2001) — —
8 professional teams (from CUE-2) — —
Jacobsen, Hertzum & John  Yes 2 experienced evaluators 42 .52
(1998) (video) 2 beginner evaluators
Lesaigle & Biers (2000) Yes 5 usability professionals — —
(video) (x 3 different types of video;
between-subject study)
Long, Styles, Andre & Yes 12 usability students — 33
Malcolm (2005) (video) 12 usability students — 34
Palacio, Bloch, & Righi Yes (live) 4 temps with 3 mos. experience — —
(1993)
Skov & Stage (2005) Yes 14 undergraduate students — 27
(video) 2 usability experts
Vermeeren, Kesteren & Yes 2 unspecified individuals, Study 1 .59 78
Bekker (2003) (video) 2 unspecified individuals, Study 2 .64 .82
2 unspecified individuals, Study 3 .75 .87

Note: Reliability is any-two agreement. A dash (—) indesathat the measure could not be calculated from
published data. Excludes Wright and Monk (199118 teams of just-trained evaluators using theesam
tasks and observing a single (differing) user bsedhe evaluators wrote individual reports and team
results for problem detection were based on theeggde results of the individual team members grath
than a true group efforiCalculated based on data published in the arfialereported by Hertzum &
Jacobsen (2003j0ther teams participated, but only these teams U3eelxclusively.
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How appropriate is it to use usability testing as a benchmark for other UBMs?
there an evaluator effect in usability testing, similar to the effectatyfical methods? A
few studies have examined multiple evaluators performing usabilitygestithe same
interface, summarized in Table 3.2. CUE-1, -2, and -4 (Dumas et al., 2004; Molich et al.,
1998; Molich et al., 2004; Rourke, 2003) and studies that re-analyzed data from CUE-2
(Kessner et al., 2001; Skov & Stage, 2003, 2004) gave the usability testing teams the
freedom to use their own facilities and testing methods, and to choose their owmtasks a
participants. It is impossible to separate the user effect (differenpesblem detection
due to the number and type of user participants; Law & Hvannberg, 2004a; Nielsen,
1994a; Spool & Schroeder, 2001; Virzi, 1990, 1992) from the evaluator effect in these
studies, and to separate the evaluator effect due to study design from thioee#iect

due to study observation and analysis. Table 3.2 table excludes a study by

Study 4 differed from the CUE studies in the use of use of pre-recorded usability
sessions. While this decreased the realism of the test setting, or exaédidigy, it helped
focus the scope of this research (see Figure 3.2 Study 4: Comparison of Scope to CUE
Studies) and increased internal validity. It had the added benefit ofygmedtlcing time
commitment for the evaluators. Teams participating in the CUE-2 study spent 16-218
person-hours on the study, and 11 teams that had expressed interest in participating
changed their minds after hearing about the time commitment required (Mbéth
2004). Simultaneous live viewing of usability sessions (Palacio et al., 1993) hataa simi
effect to pre-recorded sessions, but is limited in the number of evaluatocarthat

participate and requires coordination among all evaluators.

Four previous studies used recordings or simultaneous live viewing to control for
effects due to user and task. However, one of these studies did not report individual
evaluator reliability (Lesaigle & Biers, 2000), and three used four orfewsduators
(Jacobsen et al., 1998; Palacio et al., 1993; Vermeeren et al., 2003). Two additional
studies using pre-recorded sessions were published after Study 4 was completed. Skov
and Stage (2005) studied 14 just-trained undergraduate students, but did not report
reliability (thoroughness was 27%). Long, Styles, Andre & Malcolm (200&nexed
different formats for session recordings, using Coheii@Gohen, 1960) to measure
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reliability in problem detection among evaluators. The study used 24 usabitignss
watching the same video as Study 4 (half with the addition of the users’ faces in the
corner of the video). They found evaluator reliability to be low, with.25 and .36 for

their two experimental groups (thoroughness was 33-34%).

While Long et al. (2005) provides an interesting comparison of recording formats,
it is difficult to draw conclusions about evaluator reliability from it becanigbe use of
student evaluators. The same could be said of Skov and Stage (2005), had they reported
reliability for their just-trained students. Studies have shown that expettet@er than
students at finding usability problems in Cognitive Walkthroughs (Desurvire et al., 1992)
Heuristic Evaluation (Connell & Hammond, 1999; Desurvire et al., 1992; Nielsen, 1992),
PAVE (Desurvire & Thomas, 1993) and usability testing (Skov & Stage, 2004). Relying
on just-trained participants can be useful when testing techniques designgcadiyec
for novice evaluators, or to control for effects due to experience with techniques, but
not representative of usability practice by experienced professionalslitysalaluation
has been called an art, although whether evaluation is an art or scieritdebated
within the usability community (Spool & Schaffer, 2005), and user interface design has
been called a craft, requiring skill and experience to apply the basic tools @idhe fi
create and test interfaces (Waloszek, 2003). This is not to say that studegts alw
conduct poor evaluations — many usability professionals attending a CHI2000 tutorial
were unable to identify the two student reports collected in the CUE-2 studigliMol
al., 2004). However, care should be taken in using studies of usability students to draw
conclusions about practitioner performance. Appendix A lists 57 UEM comparison and

evaluator effect studies, including the type of evaluators used in each study.

Several studies have compared novice, expert and double-expert (both domain
and usability experts) performance in heuristic evaluation (Baker, Grgedb&utwin,
2002; Connell & Hammond, 1999; Desurvire, 1994; Desurvire & Thomas, 1993;
Desurvire et al., 1992; Nielsen, 1992) and cognitive walkthroughs (Mack & Montaniz,
1994) with mixed results about whether experts find more problems than novices do.
Jacobsen, Hertzum and John (1998) compared two novice and two experienced
evaluators watching identical session tapes and found that the experts spdihaore



48 Miranda G. Capra

watching the tapes and found more problems (Hertzum & Jacobsen, 2003), but point out
that the sample size was four evaluators. Skov and Stage (2004) compared 3érfirst-ye
students with eight professional teams reanalyzed from CUE-2 and found that the
students reported fewer problems than the professionals did, but evaluators in yhis stud
picked their own tasks and participants. It is likely that experienced ewaldigid more

problems than novices do, but more studies are needed to confirm this effect.

Usability testing is highly regarded as a UEM, but there are few c@sopar
studies of how thorough and reliable it is. We need a better understanding of the
evaluator effect in usability testing with studies that involve a greater mwhbe
experienced evaluators, exert more experimental control over the studyg setti
(increasing internal validity), and involve more evaluators to compensate faiduneli
variability. The Phase Il study of this research was specificaligmied to examine the
evaluator effect in usability testing. It included both experience practisi@met graduate
students to examine the range of outputs generated by evaluators with a ranbéityf usa

experience.
3.1.3 Assessing Problem Description in Addition to Problem Detection

UEM comparison studies and studies of the evaluator effect in usability testing
have focused on usability problem detection, severity judgments, and number of users to
include in a usability test. Problem detection is an important part of a usabdityagon,
but the usability test is not over when the last participant goes home. Commurtioating
results of the test (either through a written report or verbally) is antedgeart of the
usability testing process (Rubin, 1994). Evaluators need to understand the problems

found, record them, and communicate them to the team that will redesign the énterfac

Anecdotal evidence suggests that many evaluators create ineffective
documentation to convey the results of formative usability evaluations. Andrephlart
Belz and McCreary (2001) reviewed hundreds of written usability problem desasipti
collected by Keenan, Hartson, Kafura, & Schulman (1999) from professional tysabili

laboratories, and describe many of themaasoclaundry lists” (p. 108) that would
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require significant verbal communication to supplement the information provided in the
written descriptions. Jeffries (1994) reviewed the problems collected foedeMiller,
Wharton and Uyeda (1991), and found the issues listed in Figure 3.4, although many of
these issues are with the overall report or the quality of the suggested soluti@rs, ra
than the problem descriptions themselves. Dumas, Molich and Jeffries (2004) reviewed
17 usability reports submitted to the fourth of their Comparative Usability Eialuat

series (CUE-4), and suggested four areas of improvement for usabilitysregsotlisted

in Figure 3.4. Andre et al. express the opinion that poor documentation and
communication of usability problems found diminishes the effectiveness of atysabili
evaluation and can reduce the return on the effort invested in conducting the evaluation.
Dumas, Molich and Jeffries suggest that communication style and attitude in report
writing can affect recipients’ acceptance of suggestions and the number ehpsobl
recipients choose to fix. Jeffries suggests that developers may interpigtdqesaribed
problems as false alarms, causing the developers to ignore the poorlpetbpcoblem

and increasing the likelihood that developers will treat future problems as opinalseor f

alarms.

Criticisms by Jeffries (1994)

» Describes the solution without describing the peabbeing solved. Solution
lacks justification, and problem may go unsolvethi$ particular solution is
rejected.

» Falils to consider trade-offs in design decisioqsinoizing for one task, user
group, or design guideline at the expense of others

» Describes small examples of problems without pogbut the larger trend
across multiple problems, leading to a solutiort ih#oo narrow.

« Evaluator misunderstands interface, resulting imaarrect description of why
a problem occurred and how to fix it.

e Multiple evaluators provide conflicting commentsrecommendations.

» Evaluator allows personal biases for interactigtestto overly influence
recommendations.

Suggestions by Dumas, Molich and Jeffries (2004, p4)
« Emphasize the positive
»  Express your annoyance tactfully
» Avoid usability jargon
* Be as specific as you can

Figure 3.4 Published Criticisms of Usability Problem Descriptions
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A recent study by Skov and Stage (2004) to determine the effectiveness of basic
usability engineering training compared eight usability reports from-€ltfive
usability reports written by student evaluators evaluating the samiaagerhe
practitioners received higher scores on 9 of 17 variables used to rate the regiorts: t
procedure conduction, test description, clarity of the problem list, executive symmar
clarity of report, number of problems, practical relevance of the resultspanlision.
The variables used to grade the report were developed for the study. They concluded tha
the students were able to effectively select tasks and describe problerdsiiut that
students were less effective at finding problems and describing them inthavavould
be relevant to software developers. Skov and Stage’s study suggests that expéaienc
a role in finding problems and writing problem descriptions, which deserves to be

examined in a study with a larger sample size.

Several problem classification schemes and structured reporting $dnenad
been proposed (e.g. Andre et al., 2001; Cockton et al., 2004; Hvannberg & Law, 2003;
Lavery et al., 1997; Sutcliffe, Ryan, Doubleday, & Springett, 2000) to improve the
quality or utility of usability problem descriptions without providing measures séthe
values. A possible reason for this lack of measures is a lack of standards ongsiifibeli
describing usability problems. Existing national and international usaliditglards
focus on the summative evaluation measures of effectiveness, efficienatiafatson
(ANSI, 2001; ISO, 1999a) or usability design process (ISO, 1999b). Workshops on
reporting the results of formative usability tests were organized by MISctober 2004
and UPA in July 2005, but the workshop reports (Quesenbery, 2005; Theofanos et al.,
2005) focus on the formative usability test report as a whole more than individual
usability problem descriptions, and the standard is still under development. Books on
usability testing by usability practitioners and researchers (Dé&nfkedish, 1993; Hix
& Hartson, 1993; Mayhew, 1999; Nielsen, 1993; Preece, 1994; Rubin, 1994; Stone et al.,
2005) provide guidance on observations to make during a usability testing session and the
major sections to include in a usability report, but few specific recommendabons
how to describe individual usability problems. Observations during a study areénclose

form to raw UPDs, but final UPDs reflect further diagnosis of the problems amdae
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polished. Figure 3.2 Study 4: Comparison of Scope to CUE Studies illustrates the

relationship between raw/final UPDs and the formative evaluation cycle.

Without a way to evaluate the content of UPDs, any measurement or comparison
of evaluation effectiveness is incomplete. Measuring evaluation effecivéne
important for comparing UEMSs, testing individual evaluators or usability ladroeat
and developing training for usability evaluators. Phase II of this resegpbtbred the
suitability of the UPD guidelines in Phase | for evaluating usabépprts, providing a
basis for future studies to formally develop metrics of usability problemip&sor

quality.
3.1.4 The Evaluator Effect in Severity Judgments

Hertzum and Jacobsen (2003) describe a second type of evaluator effect, that of
differences in severity judgments. They provide measurements of agreenseverity
ratings calculated from data for three studies (Hertzum & Jacobsen, 1989%elaet al.,
1998; Nielsen, 1994b), and report any-two agreements ranging from .20-.28, and
Spearman correlations from .23-.31. Problem severity is one factor consider@abtin a
importance analysis (Hix & Hartson, 1993), and so different severity judgments could
result in selection of a different set of problems to fix. Phase Il of thesurets explored
reliability in severity judgments by comparing severity ratingséis of evaluators that

identified the same problem.
3.1.5 Further Design Considerations in the Phase Il Study

A design consideration for this research was the type of session recordsg t
and specifically whether or not to include the face of the users in the usasiity the
session recording. Including the face provides more information about usergremot
and opinions than just think-aloud comments, but also obscures a portion of the computer
screen, does not preserve anonymity of the users, and requires evaluators to divide
attention between three channels of information: think aloud (auditory), screen capture
(visual), and user’s face (visual). The study by Long et al. (2005) comparedfeverdi

versions of a digital usability session movie made with Morae. One versiocread s
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capture and think aloud, the other also had a video of the user’s face in the bottom-right
corner. Long et al. found that there was not a significant difference in theenai

problems identified by each group, indicating that omitting the users’ facesidbe

impair problem detection. That study was published after the current study was
completed, but preliminary results were made available to the author whgaidgshe
current study. Lesaigle and Biers (2000) reported similar results foititysa

professionals watching videotapes, finding no differences in problem detectionmetwee
groups. Lesaigle and Biers found that severity ratings were higher foroilye \gith the

face in the video, but this should not be an issue if all evaluators in the current study
watch the same video. The video used in the current study was a modified version of the

no-face video studied by Long et al.

Another consideration was the number of users to include in the session video.
Previous research indicates that 4-5 users in usability testing are endinghthe most
serious problems (Nielsen & Landauer, 1993; Virzi, 1990). Research that is marte rece
has indicated that these results may be true for extremely simpletaskgstems, but
more users are needed for complex systems and diverse user populations (Spool &
Schroeder, 2001), or to ensure finding a high percentage of problems in the system
(Faulkner, 2003; Woolrych & Cockton, 2001). Hundreds of users may be necessary to
find severe but rare problems in systems with highly diverse user populationss such a
elections (Bailey, 2000, November). The website tested in this study is \gey lar
although the study focused on a single task of moderate complexity. The mawiedhc
four users, which is unlikely to be enough to find all usability problems affectingske t
However, the goal of the current study was not for all evaluators to find all of the
problems with the target interface, but rather to compare the number problems they
identified based on identical session recordings. This does limit externatyvahdi
applicability of the results, since most usability studies do try to find molkeof t
problems present in an interface. The small scope of the study is consigitethievpoint
of view expressed by Andrew Monk in his “Experiments Are for Small Questions”
section of the “Commentary on Damaged Merchandise” article (Monk, 1998), that formal

experiments can be useful for answering very specific questions. The dual of t
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particular study was to use a more controlled setting than the CUE study inooiaizrs
on the observation and description portion of the usability evaluation process and

increase internal validity.

Some UEM comparison studies that compare reliability in expert revietws wi
reliability in usability testing match number of expert evaluators with nuwihesability
testing participants (Beer, Anodenko, & Sears, 1997; Fu, Salvendy, & Turley, 1998;
Karat, Campbell, & Fiegel, 1992). This may be appropriate if the experimsnter i
specifically comparing experts to users. However, if the experimantemparing
usability testing to other UEMs, number of expert evaluators cannot be equated with
number of users in a usability test. A better choice to ensure statistichision validity
is to match number of evaluators performing expert reviews with number of evaluat
conducting usability tests when determining sample size (Gray & Salzman, 1998)
Hertzum and Jacobsen (2003) examined the contributions of both users and evaluators,
and suggest that the number of problems found will approximat8 @R T(number of
usersx number of evaluators). The current study held constant the number of users and

examined the contributions of individual evaluators.

Several authors have suggested the use of structured reporting forms or
classification schemes (Andre et al., 2001; Cockton et al., 2004; Hvannberg & Law,
2003; Lavery et al., 1997; Sutcliffe, 2000) to increase the thoroughness and utility of
usability problem descriptions, or to facilitate matching usability probfennsd through
the study. However, using such reporting and diagnostic tools changes the observation
and analysis processes. They have the potential to affect not only the way prarglems
described, but also which problems are identified and noted. They also require evaluator
training and can greatly increase the time spent on an evaluation. An open reporting
format, similar to that used in the CUE studies, was chosen to avoid interferémteewi
evaluator’s typical observation and reporting practices. This increased theegiynof
the process of matching UPDs to problems in the master list, but was compemshied f
having three judges perform the matching process independently and using consensus
among at least two out of three judges to determine the final list of usabiliilems

detected by each evaluator.
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The CUE studies gathered more than just usability problem descriptions in the
usability reports. They specifically asked for an executive summadythaee lists of
important items: three most important positive findings, three most importdmlitysa
problems, and three most important recommendations. Many teams included other details
in the body and appendices of their reports, such as usability metrics (e.g., task
success/failure, completion times, questionnaire responses). Howeveoncoéatich
items is time-consuming and only peripherally related to the area of intetkes study.
One pilot participant in this study described spending half of the study tiitiregvthe
front matter (executive summary and top-three lists). These items xodueed from the
current study to maintain the focus on usability problem descriptions and reduce time

commitment for study participants.

The eventual goal of a formative evaluation is to improve the user interface, and
several authors have suggested that UEM effectiveness should be asgessed b
downstream measures of increased usability in the redesigned interdacset,
evaluating the usability of an interface and its redesign is complicatkecba be costly,
and there have been few studies of downstream usability; Bailey (1993), John and Marks
(1997), and Law (2004) are three examples of this type of study. Further, downstream
measures of increased usability are dependent upon not only the quality of the initial
evaluation but also the quality of the redesign, and the usability retest ist solbjex
same reliability issues as other usability evaluations. Restritttexgutput measurements

to the list of usability problems maintains the small scope desired forutis st

3.1.6 Comparisons to Medical Diagnosis

The existence of an evaluator effect in studies using pre-recorded usability
sessions suggests differences in evaluations due to the individual evaluator.rBiases i
diagnostic decision-making have been studied extensively in medical diagnosis,svhich i
similar to usability diagnosis. This section describes medical decisikimgrand draws
an analogy between medical and usability diagnosis. Medical diagnosis isleimie
problem setting, with an imprecise or unspecified starting state, mealabkevior

solving the problem, and goal state (Gilhooly, 1990). As in other naturalistic decision
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making settings, the act of diagnosing or describing the problem is often nimndtdif
than solving the problem or recommending a course of treatment (Durso & Gronlund,
1999).

A common model of medical decision-makindnigothetico-deductive
reasoning. The model was first published by Elstein, Shulman and Sprafka (1978), with
Elstein and Bordage (1979) refining the model and coining the name “hypothetico-
deductive.” The essence of the model is that diagnosticians form hypothssé®ba
review of early data, use these hypotheses to predict further findingsathiat be
present if the hypotheses were true, and use these predictions to guide thsiti@actqfi
additional data, deducing the accuracy of each hypothesis (Elstein, 1994). The model
includes four stages: data collection/cue acquisition, hypothesis genecaton,
interpretation, and hypothesis evaluation. Hypothesis generation helps &ranslat
unstructured, unmanageable problem into a manageable one by creating a small number
of concrete alternatives that the diagnostician can systematica]lgttesswise, the
diagnostic process could overwhelm working memory (Elstein, 1994). An experience
practitioner creates a structured problem space by quickly assessuamntand
extraneous information, and then matching the current situation with internalsschem

built from previous domain experience (Patel, Kaufman, & Magder, 1996).

During diagnosis, the medical practitioner uses hypotheses to guide data
collection from the patient, from tests, from referring or consulting pracgits, and
from her own observations. Practitioners need to know what questions to ask, what signs
and symptoms distinguish between hypothesized diagnoses, what tests to order, and so
on. They refine their conception of the problem as they gather more informatiorgpdevel
hypotheses, and identify limiting factors on their solution (Kurfiss, 1988). Medical
practitioners need to be careful when listening to patient descriptions of sysnptom
because such descriptions may not always be accurate, or the practitioner may
misunderstand what the patient is trying to describe (Griffin, Schwartpfi&r®ff,
1998). Similarly, psychoanalysts need to be careful to distinguish betwegrbilatfs
and opinion, and need to be able to judge the quality and applicability of published
research (Gambrill, 1990). Medical practitioners need to know when to reject a
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hypothesis based on conflicting evidence, and when to accept a hypothesis despite
conflicting evidence. Knowing how to cope with anomalies and conflicting evidence

essential in medical reasoning (Patel et al., 1996).

Usability diagnosis is similar to medical diagnosis. The usability piaueit
identifies potential usability problems and speculates about possible causes for t
problems. She seeks additional information by examining the interface, observieg user
consulting guidelines, and comparing to experiences on previous projects. She then
designs a solution based on the conjectured problem cause. A usability evaluation
typically generates large amounts of data in the form of user commepest ex
observations, automatically recorded information, screen capture, etc.aliléys
practitioner has to decide which sources to consult, and locate information thetastre
to the current problem among the available data. The practitioner also haswve resol

conflicting evidence from different guidelines and different users.

The need to reconcile or merge evidence from multiple users is a point where the
usability/medical analogy breaks down, at least in terms of a traditionalomber/one-
patient relationship. In usability, the “patient” is the interface, and théitpyaer
generally consults multiple users to gain a more complete understandngimtetrface.
A closer analogy might be an epidemiologist studying an outbreak of a cargagi
disease. The epidemiologist studies the environment and the many people in it to
understand how the disease is transmitted, why some people catch the diseasesbut other
do not, and why different people show different symptoms for the same disease. The
usability practitioner studies the interface and the users interadtimg ¥o understand
why some people experience usability problems but others do not, and why different

users have different reactions to the same interaction flaw.

Examination of sources of errors in medical decision-making suggests that
medical practitioners are subject to many cognitive biases that eahthé diagnostic
outcome. Croskerry lists 3@gnitive dispositions to responhich are biases in
interpreting information and making decisions (Croskerry, 2002, 2003). Many of these

are based on cognitive heuristics. While heuristics can help the diagnostician make
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decisions quickly, they can also impair judgment, leading to diagnostic errors. For
example, in psychoanalysis, the diagnostician needs to be careful of prejudgments and
biases such as race and gender bias, labeling and stereotypes, avaidabistichand
confirmatory hypothesis testing (Garb, 1998). Usability practitioners caregperience
cognitive dispositions to respond. They can affect the problems the practitiones,notice
the causes the practitioner ascribes to problems, and the solutions the practitione
suggests. Based on the similarities between medical diagnosis and udaglitysis, it

is expected that there will be an evaluator effect, even when watchingcprded

usability sessions.

3.2 Research Questions and Hypothesis

This phase examined each of the three research questions and tested the following

research hypotheses.

Research Question 1: How do usability practitioners describe usaliii problems?

This was addressed in an exploratory fashion in Phase |, which gathered
practitioners’ opinions about how usability problems should be described to develop 10
guidelines and rate four aspects of each guiddiifigcult, required relevant and
helpful Study 3 found no differences in opinion due to level of experience (either number
of evaluations or years of experience). There may have been a floor éfieetlsof the
respondents had some practical usability experience (five years orldfteve). Study
4 focused on evaluator behavior in describing usability problems, and considered the

following issues.

» Did evaluators follow the guidelines ratedraquired?

* What information did evaluators include with the descriptions: solutions,
images or screen shots, comments about facilitator interventions?

* Does evaluator behavior in describing problems match evaluator opinion

about what should be described?
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Hypothesis la: Practitioners in Study 3 vs. Studh& practitioners in Study 4

will have the same opinions about the 10 guidelines as the practitioners in Study 3.

Hypothesis 1b: Practitioners in Study 3 vs. Students in Stubyedpractitioners
in Study 3 will have the same opinions about the 10 guidelines as the students in Study 4.
There were no significant differences due to experience in Study 3, and so none are
expected here.

Hypothesis 1c: Following the Guidelindsis expected that the Study 4
practitioners will follow the five guidelines rated mostjuiredby the Study 3
practitioners, and th&@escribe a Solutiomwill show a split in behavior similar to the split

in opinion found in Study 3.

Hypothesis 1d: Opinion vs. Behavi®ractitioner reporting behaviors will be
consistent with their opinions, and an individual evaluator will follow most closely the
guidelines that the evaluator gave the highest ratingeduired If there are differences
between opinion and behavior, it will most likely occur with the guidelines thahee

asdifficult.

Research Question 2: Is there an evaluator effect in usability testing?

The CUE studies (Dumas et al., 2004; Molich et al., 1998; Molich et al., 2004;
Molich et al., 1999; Rourke, 2003) and studies that combined CUE data with further data
collection (Kessner et al., 2001; Skov & Stage, 2003, 2004) have found an evaluator
effect in problem detection in usability testing, but their realistic dg$igher external
validity) makes it impossible to separate effects due to differencasdiy @gésign, task
selection, participant selection, and observation and analysis (lower intalidél).

Four previous studies found an evaluator effect with evaluators observing identical
usability testing sessions, but it is difficult to draw large-scale candsi$rom these
studies due to small number of evaluators (Jacobsen et al., 1998; Palacio et al., 1993;
Vermeeren et al., 2003) or lack of data about individual evaluator performanceigesa
& Biers, 2000). Several studies have also found an evaluator effect in severitgpidgm

(Hertzum & Jacobsen, 2003). Hertzum and Jacobsen suggest that usability testing, like
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heuristic evaluation, may benefit from multiple evaluators, but qualify their

recommendations because they are based on a study with four evaluators.

Hypothesis 2a: Problem Discovefjhoroughness and reliability of problem
detection will be similar to heuristic evaluation, with multiple evaluators reguo find

the most severe usability problems.

Hypothesis 2b: Problem SeveriBractitioners will differ in their severity ratings

of usability problems.

Research Question 3: How Can We Assess the Content of UPDs?

This study included a preliminary exploration of the usefulness of the guidelines
for grading usability reports in terms of the content of usability problenmriggsnos. If
the guidelines can be used to grade reports, future studies of the guidelinesfocwuild re
them and study their use in grading reports more formally. Other aspdugsreports
were noted, such as numbers of words used to describe the problems, and the inclusion of
screen shots and solutions. Assessing the way usability problem descriptionistene
would complement existing measures of evaluation effectiveness such as tinessjg

validity and reliability.

Hypothesis 3a: Good evaluators follow the guidelif@dlowing the guidelines
will be associated with the following indicators of a “good” usability report:
thoroughness of the problem set, validity of the problem set, number of errors in the

report, hours spent on the evaluation, and author (practitioner vs. student).

Hypothesis 3b: Rating reliability'he ratings of the judges will be reliable, in
terms of association (considering the same underlying traits in assggratigg) and

bias (tendency to give overall higher or lower ratings).

3.3 Method

Evaluators watched the same recording of a usability evaluation session. Each

evaluator wrote a report summarizing their comments on the task being evaluated. The
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reports were then graded by three judges. The study was a study of udaidiidgy, sand
so the patrticipants in this study were #waluators or the people that wrote usability
reports, unlike a traditional usability study where the participants aentheserf the
software being tested. The study also differed from a traditional ugaflluation in
that the evaluators were distinct from theilitator or moderator(the person sitting in

the room with the end-users during the testing session).
3.3.1 Participants

The usability evaluations analyzed in this study were conducted by 44
participants, 2practitioner evaluatorsand 23student evaluatorAll evaluators were
required to be fluent in English. Evaluators either indicated that Englisheiasittst
language, or answered “strongly agree” or “agree” on a 6-point Likeristade (Likert,
1932) to the following question: “I speak English as well as someone that only speaks
English.” Thirty-eight participants were native English speakers,doswered,

“strongly agree,” and two answered, “agree.” Thirty-six participants wwem the
United States of America, and eight participants were from India (4), thedJnit
Kingdom (2), Canada, and Denmark. One practitioner that experienced technical

problems submitting the final report was dropped from the study.

The practitioner evaluators were recruited by sending email to severandC
usability mailing lists, local chapters of the Usability Professionadsogiation (UPA),
professional contacts, Virginia Tech graduate students or in HCI, and by word &f mout
Thirteen practitioners were from industry, two from university, two from govemhme
and one from both government and industry. Practitioners were required to medt at leas
one of the following two requirements: five years of usability experiemdeg\e
conducted 10 usability evaluations. Practitioners had 2-20 years of expekkade (0,

SD= 6.0, Median = 10) and had conducted 10-500 usability evaluahbrs36.0,SD=
117.2, Median = 40). Practitioners were not informed of the experience requirements at
the time of recruitment, and so had little incentive to misrepresent theiolevel
experience. One practitioner who did not meet the experience requiremeii® p@ed

from the study.
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Student evaluators were recruited from mailing lists of graduate students in HC
at both Virginia Tech and Georgia Tech, lists of students that had taken Usability
Engineering at Virginia Tech, and through personal contacts. Students gqu@redeo
have completed a graduate-level course in usability engineeringtyFaee students
had completed usability engineering at Virginia Tech and two at Geoegla Btudents
had 0-5 years of experiendd € 1.8,SD= 1.5, Median = 1.5) and had conducted 0-10
usability evaluationsM = 5.1,SD= 2.0, Median = 5).

Before the start of the study, usability reports were collected fronm peiod
participants: five graduate students and two practitioners. Seven additionatpdds
collected from usability practitioners and graduate students for Long(20@%) were

provided by an external usability researcher
Participant Materials

Participants either were mailed a packet or downloaded a packet consisting of
three items: a digital movie of a usability session, the Morae movie playeC&rand a
usability report template with the study instructions. Participantsviegehe study
packet through the US Postal Service received a printout of the instructions and a CD
with the instructions, movie and movie player. Participants who downloaded the CD
contents were given strict instructions to print out the instruction document st that a
participants would have the same printed instructions in front of them while working on

the study. Participant documents are included in Appendix E.
3.3.1.1 Usability Session Recording

The movie consisted of four participants using the Internet Movie Database
(imdb.com) and performing the task shown in Figure 3.5. This task has been used by Rex
Hartson as an example for his Usability Engineering class at Virgauh and for a
usability training video. A movie website was chosen because most people have some
domain knowledge of this area. The movie was created by Terence Andre foremtliffer
comparative study (Long et al., 2005). A movie from Andre’s study was chosen because

it had been viewed by many HCI students and professionals and was known to contain
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numerous usability problems, despite its short length. Andre made the session recording
using Morae. The recording captured the entire computer desktop, mouse and cursor
movement, keyboard-typing and mouse-click noises, user think-aloud comments, and
comments by the study facilitator. The movie did not include video of the useis’ face
The digital movie was made available in both .avi (for PCs) and QuickTime .mov (for
Macs and people unable to view the .avi file). The .avi file did not use compression; the
.mov file was compressed slightly, affecting colors in full-color ads and photos, but not
text quality.

Task: Name all the movies that both Owen Wilson and LWkkson (the actor
from OIld School) have appeared in together.

Answer: The Wendell Baker Story, Rushmore, The Royal Teaams, Bottle
Rocket, and Around the World in 80 Days

Figure 3.5 Study 4: User Task for Usability Session Recording

The initial movie from Long et al. (2005) was approximately 12.5 minutes long.
Three of the participants took roughly two minutes each to complete the task. The other
participant took over six minutes to complete the task, with over five minutes spent
searching for the feature tested in the task (a search box located at thettaryof the
actors’ homepages), and then roughly one minute using the feature. Aftemgakehi
participant search for the feature for several minutes, it is cleahthaarticipant is
having a difficult time finding the feature. Approximately 1.5 minutes werergut this
section of the movie because they did not add information about the design of the task.
The cut was made in such a way that evaluators should not have noticed it. The final
movie was approximately 11 minutes long. Figure 3.6 — Figure 3.9 show sample screen

shots from the movie. Please contact the author for a copy of the movie.
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Figure 3.6 Study 4: IMDb Screen Shots, Search Results for Top-Left Box
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Figure 3.7 Study 4: IMDb Screen Shots, Owen Wilson Page
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Figure 3.8 Study 4: IMDb Screen Shots, Joint Ventures Search Form
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Figure 3.9 Study 4: IMDb Screen Shots, Final Results Page and Error Messages
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3.3.1.2 Usability Report Template

Participants wrote comments about the usability session in the usability repor

template. The report template consisted of three pages.

1. Study overview, instructions for downloading and playing the movie.
2. Evaluation scenario, the task the users performed, and guidelines for
watching the movie and writing the report.

3. Comment categorization scheme and two blank comment forms.

The document was made available in both MS Word and RTF formats. Figure 3.10
shows the blank template for each comment. The full text of the instructions andysabil

report template are included in Appendix E.

Please copy the following template and use it farheof your comments, filling in the
areas highlighted in yellow.

Comment category [PF/MP/SP/CP/GI/B]:

Comment:

Provide a complete description of the comment,giasimuch detail as you would
typically include in your own descriptions. If yguit images in your own reports you
may include them with this description.

Figure 3.10 Study 4: Usability Comment Template with Comment Category Codes

The initial report template was modeled on the report template used in CUE-4
(Molich, 2004). Use of a session movie resulted in identical methods and test scripts f
all evaluators, so these sections were eliminated. Four additional chamgenade, as
summarized in Table 3.3. Table 3.4 shows the comment categorization scheme used in
this study, including the both original single-letter comment codes used in &elCU

study and the two-letter comment codes used in the current study.
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Table 3.3 Study 4: Report Template Changes Made After Pilot Testing

Change Reason(s)

The Executive Summary 1. One practitioner pilot participant spent haltlod study time writing
section (three most important  and re-writing this section, stating that it is th@dy section clients
positive findings, areas for typically read. Nonetheless, it was not essentidthé current study.
improvement and
recommendations) was
eliminated.

2. This reduced the scope of the experiment toemnate more
specifically on observation and diagnosis (see fei@2 Study 4:
Comparison of Scope to CUE Studies).

A specific field for a brief 1. The CUE-4 analysis team found that these titleie often terse,

title or description of each jargon-filled, and difficult to understand (J.S.Das, personal
comment was removed, communication, May 18, 2005).
leaving just the body of the 2. Use of the word “brief” might imply to the evalor that only a brief

description. description was wanted, even in the longer desorifgection.

3. Judges during the analysis part of the studyhtrigve difficulty
giving a single rating to a two-part problem dgsioin, and judges
might weight the title and description sectiondedintly.

The following sentence was One practitioner pilot participant did not realthat inserting images
added to the instructions was permitted, and commented that a typical repouid have screen
about writing descriptions:  shots. The sentence was added to indicate that@ddages was

“If you put images in your  possible, while trying to avoid prompting evaluattiiat do not

own reports you may include typically include images or screen shots to addhthest for this study.
them with this description.”

The single-letter category ~ Several pilot participants commented that the shbgiter codes were
codes from CUE-4 were difficult to remember.
replaced by two-letter codes.

Table 3.4 Study 4: CUE-4 Codes and Current Comment Categorization Scheme

CUE-4 | New -

Code | Code Category Description
C PF Positive finding  This approach is recommenglabd should be preserved
P MP  Minor problem Caused test participants tothtsfor a few seconds

Delayed test participants in their use of the welfsir 1 to 5
Q SP Serious problem minutes, but eventually they were able to contirieused
occasional “catastrophes”

Caused frequent catastrophes. A catastrophe tsaisin where
the website “wins” over the test participant, aesituation where

R cpP Critical problem the test participant cannot solve a reasonablediaglhere the
website annoys the test participant considerably
A Gl Good Idea A suggestion from a test participant that couldlleaa

significant improvement of the user experience.

The website works in a way that’s clearly not ie@dance with
T B Bug the design specification. This includes spellinges, dead links
scripting errors, etc
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3.3.1.3 Post-Task Questionnaire
The post-task questionnaire consisted of four sections.

Form to upload the completed usability report
The importance/difficulty questionnaire from Study 3

A demographic questionnaire

P w0 P

A page of open-ended questions about this study and the evaluator’s

typical usability practice

The statement framing the importance/difficulty semantic differeratisng scales was
changed from “When a usability practitioner writes a description of aesusglbility
problem, addressing this quality of a problem description is generally...” torif'\Whigte

a description of a single usability problem, | consider addressing this oufaditgroblem
description...” The phrasing in Phase | was designed to assess prescritigesopbout
what practitioners should do in general, whereas the phrasing in this questiorasaire
designed assess personal opinion about what that particular evaluator thought was
important in her own work. The complete text of the post-task questionnaire is included

in Appendix E.
3.3.2 Participant Procedure

All evaluator participants received a randomly generated four-letticipant
identification code in the cover letter for their study packets. The evaldhérrslid the

following.

* Watched a usability session movie and wrote comments in a report.
* Visited a website, entered the code, and uploaded the usability report.

» Completed the post-task questionnaire.

The upload form was disabled after the participant began the post-task
guestionnaire so that the evaluator could not change the report after reading the

guestionnaire. Participants could revise all three pages of the post-task questiamiia
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they indicated that they were completely finished, at which point the panticize

locked out of the questionnaire, and a notification email was sent to the experimente

3.4 Results

The 44 evaluators wrote 512 comments, including 409 usability problem
descriptions, 91 positive findings, and 12 extra comments (executive summarigmredes
suggestions, participant action log, etc. from 10 practitioners and two students)3Eabl
presents a summary of comments submitted by each group in the study, practittbne
student evaluators. One comment may describe multiple usability problems, and one
usability problem may be described in multiple comments. Using a singliranialte
analysis of variance (MANOVA) and an alpha level of .10, there was notificagt
difference between students and practitioners across the 12 dependent miedsyres

32) =1.03p = .44. The SAS code and relevant output are included in Appendix H.

Table 3.5 Study 4. Summary of Reports and Comments Collected

Practitioners Students
M SD Range M SD Range
Comments 9.71 6.30 3-30 12.87 13.19 4-53
Critical 0.62 0.86 0-3 0.87 1.06 0-4
Serious 2.81 2.02 0-8 2.61 2.15 0-8
Minor 3.81 3.67 0-16 6.17 7.06 1-32
Positive 1.29 1.38 0-4 2.78 5.64 0-26
Good Idea 0.52 1.40 0-5 0.22 0.42 0-1
Bug 0.43 0.81 0-3 0.13 0.34 0-1
Other 0.24 0.54 0-2 0.09 0.42 0-2
Words* 578.05 245.27 179-1063 626.09 534.20 162-2543
Words per 73.20  47.93  31.36-212.60 56.76 2238  16.92-90.11
comment
Images or tables 1.14 1.59 0-5 1.48 3.88 0-16
Hours spenton 555 1552 05-6.5 1.73 0.88 0.5-4.0

evaluation

*Excluding extra comments and tables
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This section first describes the procedure for matching similar UPDs and
measuring problem detection. It then presents the analyses for each oé#netres
qguestions and hypotheses. Table 3.6 explains the terms used to describe the people
involved in this study.

Table 3.6 Study 4: Groups of People Involved in the Study

Group Description
4 Users Performed the task in the usability session movie.
1 Facilitator Managed the usability session and interacted Wighusers.
58 Evaluators Watched the usability sessions and wrote reppaxticipantsof this study.
14 Practice 5 pilot and 2 dropped participants from this stualyd 7 pilot participants
from Long et al. (2005); about half practitionemsldalf students
21 Practitioners Evaluators with practical experience
23 Students Students that have completed a graduate coursedhilidy Engineering
1 Coder Helped create the initial version of the mastebpem list.
3 Judges Coded and rated the collected usability reports,

created the final version of the master proble lis
decided which problems in the master list are real.

3.4.1 Measuring Problem Detection

According to Bastien and Scapin (1995), there are three primary measures of

problem detection in formative usability evaluation. Briefly, they are:

* Thoroughness:How many problems did each evaluator find?
* Validity: How many of the problems found are truly problems?

* Reliability: Did different evaluators find the same problems?

All of these measures rely on having a list of all the usability problemsniresan
interface and a list of all the usability problems identified by the evatudtas also
necessary to know which problems are truly problems and which problems are false
alarms, such as problems predicted by an evaluator that actual users would not fi
problematic. This section begins with a description of how the list of all probl&sns

developed, which will be referred to as the master problem list (MPL), and hdwPthe
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was separated into real problems and false alarms. It then describdsuteioas for

thoroughness, validity and reliability.
3.4.1.1 Creating the Master Problem List

The master problem list used in this study was the complete list of all m®ble
found in the usability session movie, including both real problems and false alarms. The
process of taking all of the problems found by all evaluations and creatingea hsass
frequently called “de-duplicating” because it involves identifying or nmgrgimilar
problem descriptions written by different evaluators or experienced byediffesers.

This matching process can be difficult because different evaluators paay peoblems

at different levels of granularity, with one evaluator combining into aesitig$cription a
set of problems reported individually by a different evaluator. For this sdudgsability
problem was defined as a problem experienced by the user, which is caused by an
interaction flaw, as illustrated in Figure 3.11. A description that only contains a
suggestion for a solution implies the problem that it is fixing. Two problems, A and B,
were considered the same if fixing problem A also fixes problemdXixing problem B
also fixes problem A. This is based on the criteria used in the analysis of ysapibitts
collected in CUE-4 (Molich & Dumas, 2006).

Problem Cause Problem Possible

(interaction flaw) (experienced by the user Solutions

Figure 3.11 Study 4: Usability Problem Definition

To reduce experimenter bias in creating the MPL and matching evallRids 10
problems in the MPL, four graduate students in HCI assisted with this process: one coder
and three judges. The entire process is explained in Table 3.7 and illustrateden Figu
3.12. The judges reviewed entire reports at a time, with severity ratirgep{éar
“positive” and “good idea”) removed, and with no indication of whether the evaluator
was a practitioner or a student. The reports were separated into three gheupier of
the three groups was rotated for each judge, and report order within a group was

randomized. The complete set of materials given to each judge is included in Appendix F
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The MPL was created using the 14 practice reports and 44 study participant
reports. It is possible that there are additional usability problems in the movievdrow
there should not be many since the list was based on reports written by 58 different
evaluators. The final list included 41 usability problems plus other items thapesj
coded but were not specifically usability problems: three instances in thensessiie
where the facilitator prompted the user, a possible error in the testingqby et
aspects of the interaction that evaluators misunderstood or misreported. Appendix G
contains the complete list of usability problems found in the movie with screen shots for

each problem.
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Table 3.7 Study 4: Steps for Creating the Master Problem List

Step Hours

1. Theexperimenterandcoderindependently reviewed fourteen practice reports an 5 ea.

created a list of usability problems mentioned.

«  Five pilot participants
«  Two participants dropped from the study
e Seven reports contributed by an external researcher

Theexperimenter combined the lists into a first version of the MPL 10

Thethree judgesindependently reviewed two practice reports, maighiPDs to 5 ea.
problems in the MPL, and then met individually witieexperimenterto discuss the
process.

Thethree judgesindependently reviewed each UPD in each usabgipprt from 20-40
study participants. For each UPD, the judges dédfdliowing. ea.

e The judge identified the problems in the MPL disagsin the UPD.

« If the UPD described a problem not already in tHeLMthe judge created a
new problem.

e If the UPD was too vague to understand, the judgeked it as vague.

e If the UPD contained only complimentary/neutratetaents, the judge
marked it as positive.

For each suggestion by a judge (matching a UPDpiollem in the master list,
marking as positive, or marking as vague), the satign was accepted if at least two
of the three judges made the same suggestion.

Thethree judgesmet to reconcile the problems they found that wextein the master 4
problem list. A two-out-of-three vote of the judgeas sufficient to add a problem to
the MPL, delete a problem from the MPL, or merge twoblems in the MPL. The
experimenter participated in the discussion, but did not haveta.

Theexperimenter reviewed the results of the meeting in the previstep and 5
suggested three changes to the MPL to the judgesdg¢letions, one merging). The
judgesapproved the three changes via email voting.

Theexperimenter made a list of all matches, positive ratings, eague ratings 20
suggested by a single judge. The experimenterwedeach of these suggestions and
decided which to keep and which to discard. Theegrpenter then resolved any
conflicts (e.g. a problem rated both positive aague), resulting in the final lists of
matches between UPDs and problems in the MPL,ipeditPDs and vague UPDs.

TOTAL ~170




Usability Movie
4 Users, 1 Facilitator

44 evaluators
Watch movie

Chapter 3. Phase II: The Evaluator Effect in Usability Testing

Pilot participants
Watch movie

Practice Reports
w/UPDs

Experimenter & Coder
Review practice reports

v

A 4
44 Usability Reports Master Pr oblem List
w/UPDs Initial MPL (38 items)
v
3 Judges (individu ally)
Create matches for
3 practice reports
Review w/ experimenter
3 Judges (individually)
Read UPDs
UPD Ratings UPD/MP MPL
Errors, Matches Suggested
Vagueness 3 sets additions
3 Judges (together)
Reconcile MPL additions
Master Problem List
<+— (54 items)
1
Experimenter
Experimenter Suggests
Review 3 Judges 2 deletions, 1 merge
it S 3 Judges
3 Judges (individually) Crcr’]r;ft'é‘;]t;’;g (individually) vote 8es
Read reports Read MPL

Report Ratings UPD/MPL Matches Master Problem List Final MPL
6 important qualities Final Real vs. Not Real 41 problems

Solutions w/o problems

3 facilitator prompts
6 evaluator mistakes

Figure 3.12 Study 4: Usability Report Coding Process

75
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3.4.1.2 Judging Which Problems are “Real”

A “real” usability problem has two attributes: real users would encounter it in
actual usage (as opposed to usage in the laboratory), and it has a significanbimpa
usability (Hartson et al., 2003). All formative usability evaluations have trempai to
detect not only real problems but also false alarms. According to Hartsostleisal
detection process can be characterized using terms from Signal @refiguotiory, as
explained in Table 3.8. False alarms can be problems predicted by an evaluator that
would never be experienced by real users or trivial problems that do not have a

significant impact on usability.

Table 3.8 Types of Problem Detection

Flaw Detected Interaction Flaw

by Evaluator? Real Not Real
Yes Correct Hit False Alarm
No Miss Correct Rejection

When counting usability problems detected during an evaluation, it is important to
create a complete list of usability problems and to separate real probbemthé false
alarms. How should this benchmark list be created? Usability testing isirm@si@sed
to create a benchmark problem set for comparing other UEMs, particulayyicaial
methods such as heuristic evaluation (Cuomo & Bowen, 1994; Desurvire et al., 1991,
Desurvire et al., 1992; Law & Hvannberg, 2004b; Mankoff et al., 2005; Nielsen, 1994b).
Problems found by both techniques are considered correct hits, problems found by
usability testing but missed by the analytical evaluation are considésdsnand
problems found by the analytical evaluation but not confirmed through usabilibgtest
are considered false alarms (or false positives). Usability testgugject to its own
biases, such as task selection (Cordes, 2001). However, any actual critieieatiéying
real problems is, at best, an approximation of the ultimate criterion that m#tehe
theoretical definition, as illustrated in Figure 3.13.
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Criterion Deficiency

Ultimate
Criterion

Criterion Relevance

Actual
Criterion

Figure 3.13 Ultimate vs. Actual Criterion

When evaluating usability testing itself, using the unfiltered union of all @nudbl
found by the usability test(s) is not appropriate; it results in all problemg bensidered
real and no false alarms, meaning that all problem sets will be 100% valisboiiattal.
(2003) suggest expert judgment to determine which problems are real. Foreexampl
experts can rate the severity of each problem, and the set of severe problemsseah be
as an approximation of the set of real problems. For this study, the three judge®devi
the final set of problems in the MPL (see Figure 3.12 for a diagram of the edling c
process) and rated the severity of each problem. The judges used three caikgories
severity, shown in Table 3.9. This is a subset of the categories used by the evaluator
Study 4 (see Table 3.4), and adapted from the scale used in CUE-2 (Molich et al., 2004).
Problems rated asgitical or seriousby at least two of the three judges were considered
real, and problems rated minor by at least two of the three judges werdetedsiot

real. The complete set of judgments is included in Appendix H.

Table 3.9 Study 4: Problem Severity Categories for Judges

Realness Code Category Description
Not Real MP Minor problem Caused test participantsesitate for a few seconds
Real SP Serious problem Delayed test participantsdir use of the website for 1 to 5

minutes, but eventually they were able to contirieused
occasional “catastrophes”

Real CP Critical problem Caused frequent catastrophes. A catastrophe tigatisn
where the website “wins” over the test participaset, a
situation where the test participant cannot solveasonable
task or where the website annoys the test partitipa
considerably
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Three aspects of the reliability of real/not real judgments betwegegudere
assessed. Each judge was compared to each other judge (rater to rater) afimblcstie
of real problems (rater to group). The first aspect of reliability assesas bias, which is
the tendency of raters to give higher or lower ratings, or to have differencsig
thresholds. This was calculated using the McNemar change test witlpesedoes, as
summarized in Table 3.10. Using an alpha level of .05, judge B had a higher threshold for
realness than judge €= .02, but none of the other differences were significant. The
SAS code and relevant output are included in Appendix H.

Table 3.10 Study 4: Judge Bias for Master Problem Severity Ratings

2

X él) B c Final
A 1.14 3.77 0.33
29 09 1.00
5 576 227
02+ 23
3.60
c 11

*p < .05,

The second aspect of reliability assessed was association, or the yeoideers
to give real or not real ratings to the same items. This was calculated usietableoric
correlation coefficientr{) for dichotomous variables with underlying continuous traits,
as summarized in Table 3.11. The asymptotic standard error (ASE) from SASedas us
to calculatep-values in Excel. Using an alpha level of .05, all correlation pairs were
significant except B and C. Judge A had an almost perfect correlgtiong7) with the

final severity ratings.
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Table 3.11 Study 4: Judge Association for Master Problem Severity Ratings

r* .
B C Final
p
A 44 .62 .97
.02* .0003** <.0001**
B .07 .68
.39 <.0001**
.78
c <.0001%

*p<.05. *p<.001.

The third aspect of reliability assessed was distribution, or the degreecto whi

each judge used each category. This was assessed using visual inspection of the

distributions of the judges’ ratings, shown in Figure 3.14. Judge B appeared to use the

extremesminor andcritical, more often, with the high use of minor ratings resulting in

judgments of real for fewer problems. Judge C used fewer minor ratings, judgiag m

problems real than judges A and B. The usage of minor ratings by judge A \iekEbet

judges B and C and was similar to the final ratings (see Appendix H).

75% -

50% -

25% ~

Percentage of Master Problems

0%

m Critical
Serious
O Minor

Judge

Final

Figure 3.14 Study 4: Judge Distribution for Master Problem Severity Ratings
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In summary, all three judges agreed on seventeen of the forty-one master
problems. Judges B and C disagreed the most often, having the lowest association and a
significantly different threshold for realness. Agreement between judged B a
accounted for three of the final ratings. Agreement with judge A accountétefor
remaining 21 problems, split almost equally between judge B and judge C. The

individual ratings for each judge are included in Appendix H.

Table 3.12 lists the master problems with the final decision of real and not real.
Bold and an asterisk (*) indicate a problem rated severe by the judges. Problems la-Ip
were added by the judges to the initial list developed by the experimadteoder.
Appendix G contains a description of each usability problem in the master listalleis t
is based on problem reporting at any severity level. However, did an evaluatdintfuly
a severe problem if the evaluator gave it a minor severity rating? Tinsissdiscussed

in detail in the following section.

Table 3.12 Study 4: Problem Detection Counts for Real/Not Real Problems

Master Master Master
problem  Re€a? Problem  1eal? Problem* Real?
aa ea real la real
ab real eb Ic
ac real ec If
ad ed o} real
ae fa real Ih
af fb real li
ag real fc real lj
ar fd real Il
ba real fe lo real
bc ff Ip real
bd real ga * Master list problems in
be gb this column were added
ca real gc by the judges.
da real ha
db real hb real
hc

3.4.1.3 Determining when an Evaluator “Finds” a Problem

Determining whether an evaluator “found” a problem is not straightforward. You

have to first determine whether the evaluator detected the problem. In the studgnt
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detection was determined by the judges through the process of matchieglisiast
problems to the problem descriptions, as described in the previous section; a problem was
considered detected if it was discussed in a problem description, even if it wafs one
several problems discussed in the description. However, is it enough for an evaluator
detect the problem, or should the evaluator also have to rate problem as severefi Hert
and Jacobsen (2003), in their meta-analysis of 11 studies of the evaluator eiéekt, rel
merely on detection of usability problems for calculating problem detectior\eres
problems. However, according to the operational definition of realness used indlyis st
minor problems are not real. It might follow that if an evaluator rated a prolsienmar,

the evaluator has decided that the problem is not real, and so did not truly “find” the
problem. From a practical standpoint, problems rated as minor may be less likely to be
fixed in system redesign, and so ensuring that a severe problem is fixedyray met

only detecting it but also identifying it as severe.

The judges were told before rating problem severity that a ratisgriousor
critical indicated that the judge believed the problem was real. Since judges and
evaluators in this study used the same definitiomsinbr, seriousandcritical problems,
the same criterion can be used for the evaluators. However, the severitpratiess for
judges and evaluators was not identical. The evaluators did not know that the severity
rating would be used to determine realness, and the evaluators had additigoaiesate
bug, positive finding, and good idea. Thus, while the judges’ intents in declaring a
problem real or not real is clear, deciding evaluators’ intents requiresiaterpretation
of their submitted reports. Table 3.13 shows the interpretations of evaluator intent for
each problem category used in determining problem severity ratings logtevs.
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Table 3.13 Study 4: Interpretation of Evaluator Intent for Single Problems

Severity

Problem Severity Rating Interpretation

Critical Severe
Serious Severe
Minor Minor
Bug Minor
Good Idea Minor
Positive Not found
(Problem not found) Not found

(Mentioned in executive summary) Not found

Problems that evaluators mentioned in UPDs categorized as a “positive $ihding
were not counted as “found” (seven UPDs submitted by six evaluators). A report
recipient might not realize that a positive finding also describes a problenetus to
be fixed. Four of these problems were mentioned in another UPD with a
minor/serious/criticalrating, and three of these problems were mentioned only in a

comment categorized as positive.

Thirteen evaluators submitted text in addition to the problem descriptions, such as
an executive summary, log of participant actions, or redesign suggestion {(tiogvlas
Table 3.13). Seven of these evaluators mentioned problems in these extra text4d5These
problems were ignored. Of these problems, 34 were counted as found because they were
also mentioned in a separate UPD with a minor or severe interpretation, but 11 were only

discussed in extra text (1-3 problems for each of six evaluators).

Using the severity interpretations in Table 3.13, with minor, bug and positive
interpreted as minor, and wileriousandcritical interpreted as severe, there were 378

UPDs with either a minor or severe rating. Determining an evaluator’s iatiemther

! This problem list is based on review by two juddbe third judge did not review these extra

comments.
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complicated by the complexity of the matching process, in that there is mapla 4i:1
mapping between problems in the MPL and UPDs submitted by an evaluator. There can
be 1:n, n:1 and n:n mappings between problems in the MPL and UPDs submitted by an
evaluator, as outlined in Table 3.14. One hundred and fifty one (151) UPDs of the 373
total UPDs were a 1:1 mapping between problems in the MPL and the UPD.
Interpretation of these UPDs is straightforward: assign the sevatiitg of the UPD to

its MPL problem. Also straightforward to interpret are the 70 UPDs that descsingle
MPL problem, where the problem is described multiple times (1:n) but alwéys at

same severity level: assign the severity rating of the UPDs to théimpkt®lem. It is
possible that the evaluator might assign the problem a higher severitybrasied on its
multiple occurrences during the session, but this seems less likely. Thergonw#Pds
where the MPL problem was described in multiple UPDs (1:n) with different geveri
ratings. In this case, it seems reasonable that the intended severity olilleengs the

most severe rating given by the evaluator. It is possible that an evalwatiordecide

that the likelihood of other users having a severe reaction to a problem is low and so
would give the overall problem a low severity rating, but this seems less likely.

Less clear is the interpretation of a single UPD that combines multiple mble
that are not described in any other UPDs, an n:1 mapping between problems and UPDs.
For the 25 of these UPDs where the evaluator gave a minor rating, itthielgil of the
problems mentioned are minor; presumably, any problems mentioned in the description
that the evaluator intended to rate as severe would be reported in a separatgh °D
severe rating. Most difficult to interpret are the 24 n:1 UPDs with a seaang. Is the
severe rating because all the individual problems are severe, one of the individual
problems is severe, or because the individual problems combine to cause a severe
problem? Interpretations that favor severe ratings will incréeseughness but decrease
validity; interpretations that favor minor ratings will decrease thorougtimésacrease
validity. These problems were interpreted as severe in this study.
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Table 3.14 Study 4: Interpretation of Evaluator Intent for Multiple Problems

Problem:UPD Description Interpretation Number of Number of
mapping P of Intent UPDs Matches

UPD describes a single problem, and...

1:1 ...this evaluator does not Use the severity rating 151 151
describe the problem in
any other UPD

1:n ... this evaluator describes Use the severity rating 70 43
the problem in other UPDs
(1:n or n:n UPDs), all with
the same severity rating

1:n ... this evaluator describes Use the highest 56 27
the problem in other UPDs severity rating
(1:n or n:n UPDs) and gaveassigned by the
these UPDs different evaluator in a 1:n
severity ratings. UPD.

UPD describes multiple problems, and...
n:1 ... this evaluator does not Use this severity 49 116
describe any of the rating for each
problems in any other UPD individual problem
n:n ... there are some problemsUse this severity \

that this evaluator does not rating for each
describe in any other UPD individual problem

... there are some problemsUse the severity rating

that this evaluator from the problem
describes in one or more  description where the > 52 56
1:n UPDs problem is reported

alone.

... there are some problemsUse the highest
that this evaluator never  severity rating
describes in a UPD that  assigned by the
describes just that problem evaluator

TOTAL 378 UPD 393 matches

Note:a “match” is a problem found by a specific evaluatmn evaluator describing one problem multiple
times is one match, and two evaluators descrilsingsame problem is two matches. The last column
indicates the number of matches whose severitygatias determined by the UPDs in each row.
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Finally, there are UPDs that describe multiple MPL problems, and eachrmroble
is also described in other UPDs, an n:n mapping. For the 37 problems that were also
described in a UPD where they were the only problem described, the severgyroah
the 1:n UPD was assigned. The 20 problems that were only described in minor n:n UPDs
were assigned a minor rating. Problems described in severe n:n UPDkédaame
difficulty of interpretation as severe n:1 UPDs. Is the group of problems descaase
one or more of the problems mentioned is severe, or because the group combined to
cause a serious problem? The 21 problems only described in severe n:n UPDs and the
nine problems described in both minor and severe n:n UPDs were assigned a severe

rating.

Table 3.15 summarizes the number of minor and severe severity ratings given to
each problem in the master list by each group of evaluators, using the intenpsedat
evaluator intent from Table 3.13 and Table 3Bdld and an asterisk (*) indicate a
problem rated severe by the judges. Problems la-lp were added by the judgesitialthe
master problem list created by the experimenter and the coder.
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Table 3.15 Study 4: Problem Detection Counts by Interpreted Severity Rating

MP Practitioners Students All

Minor Severe All |Minor Severe All [Minor Severe All
aa 4 4 2 2 6 6
ab*| 8 11 19 13 8 21 21 19 40
ac*| 7 3 10 7 3 10 14 6 20
ad -- -- -- 1 1 1 1
ae 4 1 5 3 3 7 1 8
af 1 1 -- -- -- 1 1
ag*| 1 1 2 1 3 3 1 4
ah -- -- -- 1 1 1 1
ba*| 3 17 20 4 17 21 7 34 41
bc 2 1 3 -- -- -- 2 1 3
bd*| 1 1 2 2 3 5 3 4 7
be 1 1 2 2 3 5 3 4 7
ca* 1 1 1 1 2 2
da*| 1 7 8 4 4 1 11 12
db* 1 1 1 1 2 2
ea*| 2 13 15 5 5 10 7 18 25
eb 1 1 1 1 2 2
ec 1 1 2 1 1 2 1 3
ed 2 2 2 2 4 4
fa* 6 12 18 13 7 20 19 19 38
fb* 3 3 6 4 4 3 7 10
fc* 4 11 15 11 4 15 15 15 30
fd* 6 4 10 6 6 12 12 10 22
fe 3 3 6 3 9 9 3 12
ff 2 6 8 8 3 11 10 9 19
ga 1 1 2 1 1 1 2 3
gb 1 1 4 2 6 5 2 7
gc 7 6 13 14 5 19 21 11 32
ha 2 1 3 1 1 3 1 4
hb*| - -- -- 2 2 2 2
hc 5 5 1 1 2 6 1 7
la* 2 2 4 1 1 2 3 5
Ic 1 1 2 -- -- -- 1 1 2
If 4 4 -- -- -- 4 4
Ig* -- -- -- 1 1 1
Ih -- -- -- 1 1 1 1
li -- -- -- 1 1 1
I -- -- -- 1 1 1 1
lo* -- -- -- 1 1 1 1
Ip* -- -- -- 1 1 1 1

* rated severe by the judges



Chapter 3. Phase II: The Evaluator Effect in Usability Testing 87

3.4.1.4 Thoroughness

Thoroughness is a measure of the number of problems detected out of the set of
entire problems. Sears (1997) provides this theoretical definition of thoroughness:

number of real problems found
Thoroughness _ (3.1)

Theoretical

number of real problems that exist

Some studies measure thoroughness based on all problems found, both real and not real,
as shown in Equation 3.2. This definition counts false alarms as correct hits, making all
problem sets 100% valid. A closer approximation of the theoretical definition is to
consider only the subset of problems deemed real by some criterion (Hartspn et a
2003), which in this study is expert judgment of problem severity. If detectirad a re
problem, regardless of the severity rating given, is sufficient for finditlgan an

appropriate equation for thoroughness would be Equation 3.3. If finding a real problem
involved not only detecting a problem but also rating it severe (using the integoieta

of evaluator intent discussed in the previous section), then an appropriate equation for
thoroughness would be Equation 3.4. All three of these measures of thoroughness were
calculated for this study. The first two measures are important to be aiolepare the
results of this study to previous studies, and the third measure is consistent with the

definition of realness used in the current study.

Thoroughness number of problems found by this evaluation
= (3.2)

All Problems

number of problems in master problem list

Thoroughness number of severe problems found by this evaluation

(3.3)
Severe Problems number of severe problems in master problem list
number of severe problems found by this evaluation
Thoroughness and marked as severe by this evaluator
Severe Problems = (3.4)

Marked as Severe number of severe problems in master problem list
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3.4.1.5 Validity

Validity is a measure of the degree to which an evaluation results in reamsobl

versus false alarms. Sears (1997) provided this theoretical definition ofyalidit

Validity _ number of real problems found

(3.5)

Theoretical number issues identified as problems

Using terms from Signal Detection Theory, this equation can be rephrased asrEquat
3.6.

Validity _ correct hits

(3.6)

SDT terms correct hits + false alarms

Using the union of all problems found by all evaluators as the set of “real”
problems poses a problem for measuring validity. If only problems are comksidere
calculations, and if all problems are considered “real,” then all problerarge1®0%
valid (Hartson et al., 2003). However, evaluators will sometimes descriloblamprthat
truly is not a problem. For example, Desurvire, Kondziela and Atwood (1992) found that
55% of problems reported by non-experts (untrained end-users of the system) were not
possible in the interface, and were due to misinterpretation of system functioss. The
not-possible problems can be considered false alarms, in which case validity can be

measured using Equation 3.7.

Validity ~ number of problems in master problem list found (3.7)
Possible Problems  ~ number of problems listed '

Sears (1997) suggests that if the experimenter is only interested in severe
problems, validity could be measured as the ratio of severe problems to all prablems a
Equation 3.8. This matches the “severe” thoroughness measure (Equation 3.3), which
measures how many severe problems were found regardless of the sevagity rat

assigned.
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Validity number of severe problems in master problem lishdo
Severe vs. = (3.8
Minor & Severe number of all problems found

In this study, “real” has been defined as problems rated severe by the jdges.
severe rating is required to consider a problem found, corresponding to the “severe
marked severe” thoroughness measure (Equation 3.4), then an appropriate validity
measure would be in Equation 3.9. This equation compares the severe problems that the
evaluators also rated severe (identified as real that are real) to ther mirpimblems,

minor and severe, that the evaluators rated severe (identified as real).

number of problems in master problem list

Validity . e
Severe Problems = identified as severe that are severe (3.9)
Marked as Severe number of problems identified as severe

3.4.1.6 Reliability

Reliability in problem detection is a measure of the degree to which ewaluat
tend to find the same problems. High reliability indicates that the evaluatidreca
repeated to produce similar results. Low reliability indicates that théged several
individual evaluations can be combined for higher overall thoroughness (Hartson et al.,
2003). Reliability can also be used to describe problem severity ratings, beictios s

focuses on problem detection.

A common measure of reliability in usability problem detection is what Higrtz
and Jacobsen (2003) cally-two agreementefined in Equation 3.10. It is a measure of
the overlap between evaluators, and is equivalent to the mean Jaccard score (Equation
2.1) across all pairs of evaluators. Jaccard scoring is just one way airimgasmilarity;
many other scoring techniques exist (see Everitt, 1974; Kaufman & Rousseeuw, 1990;
Lorr, 1983). It does not take into account the relationship of an individual's problem set
to the entire set of problems, just to other individuals’ problem sets. For exangple, it
insensitive to problems that none of the evaluators detected; evaluators rduglve a
score as long as they find the same problems and miss the same probleiityRedia
be calculated using the same three interpretations as thoroughness: ysioigjeths
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found, using only severe problems found, and using only severe problem found and

marked as severe.

n i-1 P| n pJ
Reliability . Z PP wheren is the number of evaluators and (3.10)
Any-two agreement = =2 ézl ')/2 I P is the set of problems found by evaluator \*
n(n—1

Hartson et al. (2003) suggest kappa as a measure of reliability in problem
detection, and Long, Styles, Andre & Malcolm (2005) used it in a study very similar t
the current study. However, by using trait prevalence (both positive and negative)
adjust the measure, kappa is dependent on marginal rates, making kappa valués diffic
to compare across studies (Cook, 1998). Kappa conflates association of judgment
(tendency to rate the same items positively or negatively) with judgmentbfasences
in drawing the line between positive and negative ratings). In the context of teéetcur
study, this means that kappa would depend on both agreement and thoroughness, making
it difficult to compare kappa across different samples, such as all problems amed seve
problems. Measures of association only, such as tetrachoric correlation @rqgomyfor
multiple ordered categories), are preferable to kappa (Hutchinson, 1993). For the curre
study, any-two agreement was used to measure level of agreement, and treseugm
measured separately.

3.4.1.7 Overlap

Several studies comparing multiple evaluators report results in termduditeva
overlap, reporting number efvaluators per problepas in Table 3.20 (Molich et al.,
1998; Molich et al., 2004; Nielsen, 1992). This is in contrast to the thoroughness measure
used in the current study, which is expressed in terms of numpesléms per
evaluator However, overlap is equivalent to thoroughness when expressed as a grand
mean and converted to a percentage. To see how these are equivalent, begin with the total
problem detection count, or the total number of problems detected across all evaluators
and all problems, including between-evaluator duplicates. Total problem detexctibe ¢

calculated from the set of problems found by each evaluator, as shown in Equation 3.11.
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n

Total Problem _ Z|p| wheren is the number of evaluators and (3.11)
Detection (T) o ' P, is the set of problems found by evaluator ***

Total problem detection can also be calculated from the number of evaluatotsdete
each problem, as shown in Equation 3.12.

p
Total Problem _ Z|E| wherep is the number of problems and (3.12)
Detection (T) - = ! E; is the set of evaluators that found probiem*™"

Mean overlapT/p, or evaluators per problem), when expressed asceptage of
evaluators in the study), can be transformed into mean thoroughn€&as ¢r problems
per evaluator), when expressed as a percentageldéms in the studypj, as shown in
Equation 3.13.

Mean Overlap  _ M - T = T_/n = Mean Throughness
(as a % of evaluators) n np p (as a % of problems)

(3.13)

The current study focuses on differences amongiat@is rather than problems,
and so calculations will generally be expresseernms of thoroughness. However, the
equivalence of these two measures allows compaaokthe results of the current study
to other studies that reported problem detectiderims of evaluators per problem, rather
than problems per evaluator. This transformatidy attows informal comparisons of
means — the equivalence does not transfer to sthdéaiations and standard errors,

precluding format- or F-tests of sample differences.

3.4.2 RQ1: How Do Practitioners Describe Usability Problems?
3.4.2.1 Hypothesis 1a: Practitioners in Study 3 vs. Study 4

Four 2x10 mixed-factor ANOVASs were performed ta tes differences in
opinions of the guidelines for each of the foureatiyes (lifficult, helpful relevant and
required. Study (S) was a between-subjects factor withlevels (Study 3, Study 4),
and Guideline (G) was a within-subject factor withlevels, one for each of the 10
guidelines from Study 2. A preliminary MANOVA acroal four adjectives using an
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alpha level of .01 indicated that both main effetd the interaction were significant.
The results of the ANOVAs are summarized in Tabl3The results of the individual
ANOVA:s indicated that the main effect of Study wes significant for any of the four
adjectives, but the main effect of Guideline wamgicant for all four adjectives. The
Study x Guideline interaction was significant éificult only. With an alpha level of

.05, simple effects tests for each guideline acbass Study groups were significant for
Politics/Diplomacyonly, F(1, 837) = 11.36p < .001, with Study 4 practitioners having a
lower difficulty rating (M = 3.38,SD= 1.83,n = 21) than Study 3 practitionensl = 4.73,
SD=1.69,n = 74). Figure 3.15 illustrates the mean ratingfith groups. The SAS

code and relevant output are included in Appendix H

Table 3.16 Study 4: Guideline Ratings, Study 3 vs. Study 4 Practitioners

Difficult Required Relevant Helpful
Effect df F p F p F p F p

Between subjects
Study (S) 1 0.89 .35 0.00 .98 0.82 37 0.84 .53

Swithin-group
error

93

Within subjects
Guideline (G) 9 12.31* <0001 12.61**<.0001  10.86**<.0001  13.01**<.0001

GxS 9 238 .011 0.35 .96 0.93 .50 1.23 .27
G x Swithin- 83
group error 7

S= subjects. p < .05. **p < .0001

3.4.2.2 Hypothesis 1b: Study 3 Practitioners vs. Study 4 Students

Four 2x10 mixed-factor ANOVAs were performed ta tes differences in
opinions of the guidelines for each of the foureatlyes (ifficult, helpful relevant and
required. Study (S) was a between-subjects factor withlevels (Study 3, Study 4),
and Guideline (G) was a within-subject factor withlevels, one for each of the 10
guidelines from Study 2. A preliminary MANOVA acroal four adjectives using an

alpha level of .01 indicated that both main effexaid the interaction were significant.
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The main effect due to Study was not significamtaioy of the four adjectivep,> .05.
The main effect due to Guideline was significamtdt four adjectivesp < .0001. The
interaction between Study and Guideline was sigat fordifficult andhelpful but not
relevantandrequired Post-hoc tests using effect slices by guidelowné that students
gave a highedifficulty rating forDescribe Methodologyand lowethelpfulnesgatings

for Politics/DiplomacyandProfessional/Scientificas shown in Figure 3.16. The
difference inhelpfulratings forimpact/Severitgpproach significanc@,= .054. The SAS
code and relevant output are included in Appendix H



94

Miranda G. Capra

Difficult
7 O Study 3 Practitioners (n = 74)
o i M Study 4 Practitioners (n = 21)
£ 51
¢ 4
& 3
9]
z 2 | ’{i
1
Clarity/ Impact/ Backing Problem User Politics/ Professional/ Describe Describe Evoke
Jargon Severity Data Cause Actions Diplomacy* Scientific aSolution Methodology Sympathy
Helpful
7
g 5
£ 51
e 4
g 3
9]
= 2
1
Clarity/ Impact/ Backing Problem User Politics/ Professional/ Describe Describe Evoke
Jargon Severity Data Cause Actions Diplomacy Scientific aSolution Methodology Sympathy
Relevant
7
6
&
£ 51
e 4
g 31
]
= 2
1
Clarity/ Impact/ Backing Problem User Politics/ Professional/ Describe Describe Evoke
Jargon Severity Data Cause Actions Diplomacy Scientific aSolution Methodology Sympathy
Required
7
6
%)
25
e 41
g 3
]
= 2 |
1
Clarity/ Impact/ Backing Problem User Politics/ Professional/ Describe  Describe Evoke
Jargon Severity Data Cause Actions Diplomacy Scientific a Solution M ethodology Sympathy
Guideline (sorted by Study 3 mean for Required, *p <.05)

Figure 3.15 Study 4: Mean Guideline Ratings, Study 3 vs. Study 4 Practitioners
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Guideline (*p <.05)

Figure 3.16 Mean Guideline Ratings, Study 3 Practitioners vs. Study 4 Students
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3.4.2.3 Hypothesis 1c: Following the Guidelines

Three judges rated each of the reports for follgnaix guidelines
(Clarity/Jargon, Backing Data, Impact/Severity, Problem Cause, User Actinds,
Describe a Solutignusing a six-point Likert-type scale. These siidglines represented
the five mostequiredguidelines andescribe a Solutiona topic about which there was
divergent opinion in the previous studies. Thengsheet is included in Appendix E. The
six-point scale was translated into a numerical@dtom —2.5 to 2.5, and the three
ratings were summed, resulting in a theoreticajjeanf —7.5 to 7.5 and an actual range
from —6.5 to 6.5. Figure 3.17 summarizes the rathog the practitioners in Study 4, with
the box-and-whiskers representing quartiles, aadth signs representing the mean
rating for each guideline. The dotted lines areltbendaries of a neutral rating
(somewhat disagree to somewhat agree that thetfetiows the guideline, -1.5 to 1.5,

inclusive).
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Clarity/ Problem Backing User Impact!
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Guideline

Figure 3.17 Study 4: Distribution of Practitioner Report Ratings for Guidelnes
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Figure 3.18 shows the frequency counts for positieaitral and negative ratings.
The only guideline that had more than 3 out of @ative ratings was describing using
actions. The three negative ratingsBescribe a Solutiowere the most negative (-6.5,
—-6.5 and -5.5) of all the guidelines excejser ActionsThe lowest rating for the other
four guidelinesProblem Cause, Clarity/Jargon, Backing Daadlmpact/Severifywas
—-4.5.Impact/Severithad few positive ratings, but that the judges’ espf the reports
did not include the severity codes submitted fahegaroblem.
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Figure 3.18 Study 4: Frequency Counts of Practitioner Report Ratings
3.4.2.4 Hypothesis 1d: Opinion vs. Behavior

Pearson correlations were calculated between ewatidehavior (judges’
ratings of how well each report followed each glird® and opinion (ratings the
evaluators gave each guideline for each adjectivgng an alpha level of .05, there were
significant correlations fobescribe a Solutigrnwith the judges’ rating of the evaluators’
reports correlated with the evaluator’s opinionsabriour adjectives as shown in Table

3.17. There were no significant correlations betweealuator behavior and opinion for
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any of the other guidelines. The SAS code and aglegutput are included in Appendix
H.

Table 3.17 Study 4: Opinion/Behavior Correlations forDescribe a Solution

Adjective r(19) p

Difficult -51 .02*
Helpful .58 .001*
Relevant .57 .01*
Required .67 .01*
*p<.05

3.4.3 RQ2: Is there an evaluator effect in usability testing?

Two aspects of the evaluator effect were assepsedtem discovery and severity
ratings. Problem discovery was assessed in tertiodughness and reliability, and
severity ratings were assessed in terms of the @émspects of reliability: bias, association

and distribution.
3.4.3.1 Hypothesis 2a: Problem Discovery

Thoroughness.Three different measures of thoroughness were ledéxi) using
Equations 3.2 through 3.4, with results summarin€bfable 3.18 and illustrated in
Figure 3.19. A 2x3 mixed-factor ANOVA was performedest for effects due to type of
evaluator (practitioners vs. students) and thoraegh measure (Equations 3.2 through
3.4). Using an alpha level of .05, there was r&igaificant effect due to type of
evaluatorfF(1, 42) = 0.31p = .58. There was a significant effect due to thigtoess
measureF(2, 84) = 61.47p < .0001, with “all” and “severe marked severe'rgiigantly
different from “severe”[§ < .0001) but not each othgr £ .16). There was not a
significant interaction between type of evaluatod #horoughness measuF€2, 84) =
1.14,p = .33. The SAS code and relevant output are irdud Appendix H.
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Table 3.18 Study 4: Problem Detection Thoroughness

Practitioners Students
Thoroughness (n=21) (n=23)
Measure Equation # problems M SD M SD
All 3.2 41 22 .08 22 .10
Severe 3.3 18 .34 A2 .33 A2
Severe marked 3.4 18 21 A2 A7 A1
severe

Note: means that do not share a common letter diffeiggafgiantly ( < .05).

100%

o 90%
(@]
g 80% - O Practitioners

0f -
§ 70% O Students
é'_-’ 60% -
o D0% A
§ 40% - _
S 30% - T
8 2% [EE o
2 10% -
l_

0% ‘

All Severe Severe marked

severe

Thoroughness Measure

Figure 3.19 Study 4: Problem Detection Throughness

Reliability. Reliability was calculated using any-two agreeni&ajuation 3.10),
or the average Jaccard score (Equation 2.1), aatiggairs of evaluators. Table 3.19
summarizes the reliability for practitioners anddgnts using each equation, and Figure
3.20 illustrates the reliability. Standard errovesy small (<0 .1%) since reliability is
calculated on the number of pairs, which is onditer of the square of the number of
evaluators in each group, and so this graph doesclade error bars. A 3x3 between-
subject ANOVA was performed to test for effects tluéype of evaluator (practitioners,
students, between groups) and reliability measaltg@ioblems, severe problems, and

severe problems marked as severe) using the Jasxanek for each pair of evaluators.
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For each group of evaluators, only the reliabititgasures within the group were used.

Reliability could not be treated as a within-subjector because reliability is measured

on pairs of evaluators rather than individual eatdus. Using an alpha level of .01, both

main effects and the interaction were significéypie of evaluator-(2, 5667) = 39.58
<.0001, reliability measur&,(2, 5667) = 617.07% < .0001, and the interaction between
the two,F(4, 5667) = 14.84p < .0001. The SAS code and relevant output areidesd in

Appendix H.
100%
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% 80% - O Practitioners
— 0, |
GC) 70% @ Students
S 60% -
(]
o 50% -
> 40% -
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0% ‘
All Severe Severe marked
severe
Reliability Measure

Figure 3.20 Study 4: Problem Detection Reliability — Any-Two Agreement

Table 3.19 Study 4: Problem Detection Reliability — Any-Two Agreement

Practitioners Students Everyone
(n = 21*20) (n =23*22) (n = 44*43)
Reliability Measure # problems M SD M SD M sSD
All 41 .37, A2 .37, .13 .37 A2
Severe 18 50, 17 A5 .16 .48 .16
Severe marked severe 18 .34, .18 224 .23 27 21

Note: Means for practitioners and students (but not f@rygone) that do not share the same subscript
differ significantly according to Tukey-adjustedsptoc testsg< .0001). *p < 0.01. *p < .0001.
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Table 3.20 Study 4: Overlap in Reporting Problems

18 Severe
All 41 18 Severe Marked 23 Minor

Problems Problems Severe Problems
TOTAL P S A P S A P S A P S A
42-44 evaluators 0 0 0 0
40-41 evaluators 2 2 0 0
30-39 evaluators 3 2 1 0
20-29 evaluators 1 33 1 3 3 0 0 O 0 0 1
10-19 evaluators 7 6 4 6 4 2 5 1 6 0 1 1
5-9 evaluators 5 47 2 1 2 1 4 2 2 2 5
4 evaluators 3 2 4 1 2 1 1 3 1 3 1 2
3 evaluators 3 23 0O 1 o 2 2 1 1 1 2
2 evaluators 6 4 5 1 1 3 1 1 2 4 3 3
1 evaluator (no overlap) 6 159 3 6 3 2 4 2 7 9 8
0 evaluators (not found) 10 51 4 0 O 6 3 3 6 6 1

Note: P = Practitioner, S = Student, A= All

3.4.3.2 Hypothesis 2b: Problem Severity

The reliability of severity judgments of the evdlrs was assessed for just two
levels of severity: severe (combining both seeiousandcritical categories) and minor.
Reliability was measured using any-two agreemequéion 3.10), which was
previously used by Hertzum and Jacobsen (2003)-tAwyagreement is equivalent to
the mean Jaccard score (Equation 2.1) acrossiddlgfeevaluators. In the current
context, the Jaccard score of a pair of evaludtwrsevere problems is the ratio of
problems they both considered severe (intersecfi@evere problems) to the number of
problems at least one considered severe (unioevafrs problems). A similar score can

be calculated for minor problems.

Table 3.21 shows the results for calculating any-agreement across all pairs of
evaluators, for all evaluators, just the practiéi and just the students, for both severe
ratings and minor ratings. For these analysesrggvatings of bug or good idea were
ignored — only comments specifically ratathor, seriousor critical were considered.
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This eliminated 17 out of 203 detections of proldgmeviously interpreted as minor, and
had no effect on the 189 detections interpretezbasre. The Jaccard score for a pair of
evaluators is based on overlapping problem sets.tbthe low thoroughness and
reliability in problem detection, many evaluatoeslmo overlapping problems. The
Jaccard score for a pair of evaluators was onlyutatled if the pair had overlapping
problems, and at least one of the pair had ratézhat one of those problems at the
severity level of interest. The third line in eackw of Table 3.21 shows the pair count
used to calculate any-two agreement, out of 94émiatl pairs across all evaluators, 210

for practitioners, and 253 for students. Figurel 3li2strates the reliability ratings.

Table 3.21 Study 4: Any-Two Agreement for Evaluators’ Severity Judgments

M All Practitioners Students
SD
(Pair count) (946) (210) (253)
.46 .57 .39
Severe Ratings 31 .28 .34
(933) (210) (245)
.29 .20 .38
Minor Ratings .33 .30 .35
(875) (186) (238)
100%
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© 80% - racutuoners
2 70% @ Students
c
g 60% -
& 50% |
> 40%
T 30%
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T 20% -
4
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Severity Rating

Figure 3.21 Study 4: Any-Two Agreement for Evaluators’ Severity Judgments
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Hertzum and Jacobsen (2003) also used Spearmak'®rder correlation for
several studies where every evaluator rated evetyigm. This statistic could not be
calculated for the current student because it reqyaired ratings of all problems. In the
current student, evaluators rated the severitynbf the problems that they themselves

found (an average of 22% of the complete probletn se

For the 12 problems that were detected by at [Hastvaluators, a chi-square
goodness of fit test for equal proportions was useatktermine if evaluators’ ratings
were equally divided between minor and severe.CHheulations were then repeated
separately for students and practitioners for aoplem found by at least 10 evaluators
in the sub-group. Table 3.22 summarizes the resdudisig an alpha level of .05, ratings
were divided unequally for 3 of the 12 problems, @@and ea, except for ea by

students), all rated severe by the judges.
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Table 3.22 Study 4: Equal Proportions of Evaluators’ Severity Ratings

Master

Problem Group All Minor Severe xz(l) p
ab* Al 40 21 19 0.10 .87
Practitioners 19 8 11 0.47 .65
Students 21 13 8 1.19 .38
ac* Al 20 14 6 3.20 12
Practitioners 10 7 3 1.60 .34
Students 10 7 3 1.60 .34
ba* Al 41 7 34 17.78 <.0001***
Practitioners 20 3 17 9.80 .003***
Students 21 4 17 8.05 .007***
da* Al 12 1 11 8.33 .006***
ea* All 25 7 18 4.84 .04**
Practitioners 15 2 13 8.07 .007***
Students 10 5 5 0.00 1.00
fo* All 10 3 7 1.60 .34
fc* All 30 15 15 0.00 1.00
Practitioners 15 4 11 3.27 12
Students 15 11 4 3.27 12
fd* All 22 12 10 0.18 .83
Practitioners 10 6 4 0.40 .75
Students 12 6 6 0.00 1.00
fe All 12 9 3 3.00 .15
ff All 19 10 9 0.05 1.00
Students 11 8 3 2.27 .23
gc All 32 21 11 3.13 A1
Practitioners 13 7 6 0.08 1.00
Students 19 14 5 4.26 .06

* Judged severe by the judgespg¥ .05. *** p < .01.
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3.4.4 RQ3: How can we assess the content of UPDs?

3.4.4.1 Hypothesis 3a: Good evaluators follow the guidelines

It is difficult to determine which evaluators amgobd” evaluators based on the
brief evaluations performed for the current studgwever, several indicators of better

evaluations were collected during this study:

» Type of evaluator, student or practitioner

» Level of experience: years of experience, numbe&vafuations

» Thoroughness (all problems, severe problems, senarked severe)
» Validity (severe vs. minor, severe marked severenzsked severe)

* Hours spent on the evaluation

An analysis of variance (ANOVA) was used to testthler there were significant
differences between report ratings for studentspradtitioners, and correlations were

used to test for relationships with the remainiagables.

2.5
m Practitioners
2 4O Students
2 1.5 -
£ _
24
c L
0.5
O n T T T T T
Impact/ User Solutions* Backing Problem Clarity/  Overall
Sewerity* Actions Data* Cause Jargon (main

effect)*

Guideline (*p <.05)

Figure 3.22 Study 4: Mean Report Ratings by Guideline, Evaluator Group
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Figure 3.22 shows mean report ratings for eachefjuiel for each evaluator
group. Means are based on individual ratings giweeach judge, rather than the sum of
the three ratings. Judges rated on a 6-point sedlieh has been adjusted to a rating from
—2.510 2.5. Differences in report ratings for pitaaners and students were tested as part
of a 2x6x3 mixed-factor ANOVA, with group (practitier and student) as a between-
subject factor, guideline (the firequiredguidelines from Study 3 aridescribe a
Solution and judge as within-subject factors, and evaluasca repeated measure.
Differences due to judge are reported in the nectien, Hypothesis 3b: Rating
Reliability. Table 3.23 summarizes differences lestwstudents and practitioners. Using
an alpha level of .05, the main effect of group wigsificant,F(1, 42) = 7.27p = .01, as
was the main effect of guideling(5, 210) = 30.34p < .0001. The interaction between
guideline and group was also significaats, 210) = 3.13p = .01. Post-hoc tests using
slices by guideline to test for simple effects ttmevaluator group found that there were
significant differences foBacking DataDescribe a Solutiorandimpact/Severitywith
practitioners receiving higher ratings than studehd. There were no significant effects
for Problem CauseClarity/Jargon andUser Actions The three-way interaction between
judge, guideline and group was not signific&{,0, 420) = 0.70p = .72. The SAS code

and relevant output are included in Appendix H.

Table 3.23 Study 4. Mean Report Ratings for Practitioners, Students

Guideline Practitioners Students DShi?eTéir?ggé?

M  SD M  SD df F p
Overall (main effect) 1.66 1.35 1.22 1.44 1,42 7.27 .01*
Clarity/Jargon 225 112 2.22 1.00 1, 210 0.01 .93
Impact/Severity 1.05 1.20 0.38 1.21 1, 210 7.36 .007**
Backing Data 1.83 1.22 0.99 1.44 1,210 11.53 .0008**
Problem Cause 2.10 1.06 1.78 1.21 1,210 1.75 .19
User Actions 117 152 1.11 1.42 1,210 0.05 .82
Describe a Solution 1.56 1.50 0.82 1.55 1,210 9.05 .003**

Note:guidelines are sorted from most to le&stuired.* p < .05. **p < .01.
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Pearson correlations were used to test for assmtibétween the remaining
indictors of a good evaluation (experience, tholmgss, validity, and hours spent on the
evaluation) and the six guidelines. A conservadiNgha level of .01 was used to protect
against false positive due to the number of cotimla computed (72). None of the
correlations were significant. The SAS code anewvaht output are included in

Appendix H.

Two different measures of validity were calculatesing Equations 3.8 and 3.9
on page 89, with results summarized in Table 3322x2 mixed-factor ANOVA was
performed to test for effects due to type of evi@ugpractitioners vs. students) and
validity measure (Equation 3.8 vs. 3.9). Using kha level of .05, there was not a
significant effect due to type of evaluatb(]l, 42) = 1.60p = .21, but there was a
significant effect due to validity measufg1, 41) = 38.07p < .0001. The interaction
between the two was not significaR{1, 41) = 0.34p = .56.

Table 3.24 Study 4: Problem Detection Validity

Practitioners Students
(n=21) (n=23)
Validity Measure Equation M SD Range| M sSD Range

Severe problems detected

vs. all problems detected 3.8 72 16 47-1) .67 .15 40-1

Severe problems marked as severe

vs. all severe problems detected 3.9 88 .15 .58-1) 81 .22 .33-1

Equation 3.7 on page 88 concerned a third typaldity which compared
problems that could possibly occur to all probleeyorted. The complete list might
include problems that could not occur but are ax$tgue to evaluator misunderstanding
about system. The previous section provides seegeahples of such problems,
including believing that the system does not haskatcut to the “credited with” box.
This validity was not calculated for the currentdst because there were only four
instances of evaluator misunderstandings out of36Blems described.
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3.4.4.2 Hypothesis 3b: Rating Reliability

In order to determine suitability of the guidelirfes rating usability reports, three
aspects of the reliability of the ratings by theethjudges were assessed. The first aspect
was bias, or the tendencies of individual ratergive higher or lower ratings. This was
tested as part of the 2x6x3 ANOVA used for Hypoih8sa with group (practitioner and
student) as a between-subject factor, guidelinef(tte requiredguidelines from Study 3
andDescribe a Solution and judge (A, B, C) as within-subject factonsd &valuator as
a repeated measure. Using an alpha level of .@5m#in effect due to judge was
significant,F(2, 84) = 14.01, as was the interaction betweegguahd guideline; (10,
420) = 5.47, both witlp < .0001. Post-hoc tests using an alpha levelaril Tukey
adjustedp-values indicated that Judge B gave lower ratihgs both judges A and C
overall. The interaction between judge and group m@ significantp = .20, and the
three-way interaction was not significapt: .72. The interaction between judge and
guideline was explored using effect slices to tessimple effects due to judge for each
guideline. The tests indicated that there was @ifsignt effect due to judge f@acking
Data, Clarity/Jargon, Provide a SolutigrandUser ActionsPost-hoc tests using least-
square means indicated that judge B gave lowargsthan A foBacking Dataand
lower ratings than both A and C foser ActionsRatings are shown in a summary form
in Figure 3.23. The SAS code and relevant outpaitrasluded in Appendix H.

The second aspect of reliability measured was &sdsmt, or the tendency of
pairs of raters to give higher/lower ratings to slaene evaluator. This was tested using
Pearson’s product-moment correlation, with resulfBable 3.25. Using an alpha level of
.05, all correlations were significant overall godBacking DataUser Actionsand
Describe a SolutionJudge C was correlated f@roblem Causevith both judges A and
B. Correlations foClarity/Jargonandimpact/Severityvere either not significant or low
(r = .35), indicating that the judges used differerdentying traits to form their

judgments.
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Table 3.25 Study 4: Judge Association for Rating Guidelines

Guideline AB AC BC
Overall r .39 52 46
p <.0001* <.0001* <.0001*
Backing Data r .46 .50 .50
p .00* .00* .00~*
Clarity/Jargon r .28 .08 .20
p .07 .62 .20
Impact/Severity r .35 .26 14
p .02* .09 .36
Problem Cause r .20 .40 .49
p .20 .01~ .00*
Describe a Solution r .52 .65 .60

p .00* <.0001* <.0001*

User Actions r .52 .59 31
p .00* <.0001* .04*

Note: The boxes surround correlations that werer notifsgmt.
*p<0.05.

The third aspect of reliability assessed was tistion, or the tendency of each
judge to use each point in the rating scale. Tlis assessed using visual inspection of
the distributions of the judges’ report ratingspwh in Figure 3.23. Judge A did not use
the endpoints on the scale, essentially using aid-gcale. Judge B used all points on
the scale, although distributions appeared to d#feong guidelines. Judge C appeared
to used the endpoints sparingly. All three appetrdthve similar usage of the middle

range of ratings.
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Table 3.26 Study 4: Summary of Judge Reliability for Rating Guidelines

Guideline Association Bias Distribution

Backing Data r=.46-.50 B<A

Clarity/Jargon None None C rated most “agree.”
Impact/Severity r =.35 (AB only) None

Problem Cause r =.40, .49 (AC, BConly) None

Describe a Solution r = .52 - .65 None
User Actions r=.31-.52 B <AC
Overall r=.39-.52 B <AC  All three used neutral ratirsgsilarly.

A and C did not use endpoints

3.4.5 Summary of Hypothesis Testing Results

Table 3.27-Table 3.29 summarize the hypothesisgestsults for Research
Questions 1, 2 and 3.
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Table 3.27 RQ1: How Do Practitioners Describe Usability Problems?

Hypothesis Result
la: Practitioners in Study 3  Supported: There were no significant differences between S&idy
vs. Study 4. and 4 practitioners for any of the four adjectif@snine of the
The practitioners in Study 4  guidelines:
will have the same opinions *  Clarity/Jargon e Describe a Solution
about the 10 guidelines asthe  «  |mpact/Severity «  Professional/Scientific
practitioners in Study 3. « Backing Data « Describe Methodology
e Problem Cause * Evoke Sympathy
e User Actions « Politics/Diplomacy

*Not supported: Study 4 practitioners gave a different rating than
Study 3 practitioners for:
« Politics/Diplomacy (lower fordifficult)

1b: Practitioners in Study 3 ~ Supported: There were no significant differences in opiniotween
vs. Students in Study 4.  Study 3 practitioners and Study 4 students forcdrtize four
The students in Study 4 will  adjectives for nine of the ten guidelines:

have the same opinions about +  Clarity/Jargon e Describe a Solution
the 10 guidelines as the +  Impact/Severity - Professional/Scientific*
practitioners in Study 3. « Backing Data « Describe Methodology*
e Problem Cause  Evoke Sympathy
e User Actions ¢ Politics/Diplomacy

*Not supported: Study 4 students gave a different ratings thanystud
3 practitioners for:

e Professional/Scientific (lower forhelpfu)

« Describe Methodology (higher fordifficult)

« Politics/Diplomacy (lower forhelpfu)

1c: Following the Guidelines. Supported: There were three or fewer negative ratifggsive
The Study 4 practitioners will guidelines:

follow the five guidelines *  Clarity/Jargon » Backing Data
rated mostequiredby the +  Impact/Severity + Describe a Solution
Study 3 practitioners, and the «  Problem Cause

ratings forDescribe a Solution pescribe a Solutioneceived the fewest neutral ratings and the lowest

will show a split in behavior  valued negative ratings, supporting the split inaor.
similar to the split in opinion ] ) . .
found in Study 3. Not supported: Six of 21 reports received a negative rating for:

* User Actions

1d: Opinion vs. Behavior. Supported: There were significant correlations with opinioos &ll
Practitioner reporting four adjectivesdifficult, helpful relevantandrequired and for
behaviors will be consistent  ratings of:

with their opinions, with the « Describe a Solution

highest ratings for following
the guidelines they believe are
the mostequired

Not supported: There were no significant correlations between
opinions for any of the four adjectivedifficult, helpful relevantand
required and for ratings of:

e Clarity/Jargon e Backing Data

¢ Impact/Severity e User Actions

¢ Problem Cause
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Table 3.28 RQ2: Is There an Evaluator Effect in Usability Testing?

Hypothesis Result
2a: Problem Discovery Supported: Mean practitioner measurements were:
Thoroughness_and (eliability_of e Thoroughness, all problems: 22
problem detection will be similar to +  Thoroughness, severe problems: 21-.34
heuristic evaluation, with multiple « Reliability, all problems: 37
evaluators required to find the most  Reliability, severe problems: 34-.50
severe usability problems. Estimated means for practitioners working in pairs:

e Thoroughness, all problems: .32

e Thoroughness, severe problems: .29-.45
2b: Problem Severity Supported: Mean practitioner reliability was:
Practitioners will differ in their severity * Severeratings: .57
ratings of usability problems. e Minor ratings: .20

Table 3.29 RQ3: How Can We Assess the Content of UPDs?

Hypothesis Result

3a: Good evaluators follow the Supported: Practitioners received higher ratings than students
guidelines. for:

Following the guidelines will be e Overall

associated with the following » Backing Data

indicators of a better usability « Describe a Solution

reports: experience of the evaluator  +  |mpact/Severity
(years of experience, number of

evaluations), thoroughness of the Not supported: There were no significant differences between

problem set, validity of the practitioners and students for:
problem set, hours spent on the «  Clarity/Jargon

evaluation, and author (practitioner
vs. student).

e Problem Cause

e User Actions
There were no significant correlations betweengtheeline
ratings and the remaining indicators of better @atibns.

3b: Rating reliability. Supported: There were significant but moderate correlatioms fo

The ratings of the judges will be e Overall: .39-.52

reliable, in terms of association « Backing Data 46-.50

(considering the same underlying « Describe a Solution .52-.65

traits in assigning a rating) and bias +  User Actions 31-59

(tendency to give overall higheror . proplem Cause .40, .49 for 2 pairs of judges

lower ratings). Not Supported: There were no significant correlations greater
than .35 for:

e Clarity/Jargon

e Impact/Severity
Two judges used only four of the six points onridiing scale,
and two judges were positively biased in their cases.
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3.4.6 Interesting Observations

This section describes observations about the atalveports collected in this

phase that fall outside the formal scope of theassh questions and hypotheses.
3.4.6.1 Testing Protocol Issues

There were three issues with the testing protde would be important to
readers of a report summarizing the evaluationlt®sthe first issue was that the
facilitator forgot to clear the auto-complete téxtform text boxes between user
participants. This only affected one user, anduger did not appear to see the auto-
complete text, but it should be explained in thahilgy report. Five of the 44 evaluators
noted this issue in their reports, three practérsrand two students. One student

mentioned it in post-task comments to the experierebut not in the report.

The second testing protocol issue was an interveitty the facilitator. The third
participant spent several minutes looking for figatrform to make a search. The user
was on the correct page, but did not scroll dowrefeough to find the search box
(problem ba, found by 41 of 44 evaluators). Thdifator prompted the user to scroll
down to the bottom of the page twice, likely a dem by the facilitator that the user had
not succeeded at this portion of the task anditheds time to move on. Facilitator
prompting of users is extremely important to memtiecause it generally indicates a task
failure, critical interface flaw, or issue with tkesting scenario. This was noted by 16
evaluators: 11 practitioners and 5 students. Tofdéleese evaluators (two practitioners,
one student) also noted the previous issue abeatinf the auto-complete text.

The third testing protocol issue was another irgetion by the facilitator. The
fourth user initially searched for the Owen broghas writers instead of actors (problem
fd, found by 22 evaluators). The user went badkeéosearch form and checked the actor
boxes, but forgot to uncheck the writer boxes (fgwbfe, found by 12 evaluators) and
was confused when the search results did not genang movies (problem hb, found by

two evaluators). At this point, the facilitator pted out that the user had forgotten to
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uncheck the writer checkboxes. This is probabljosation of testing protocol, since the
user was not given time to understand the problernes own. This incident was noted
by seven evaluators, all practitioners. All seveacptioners also noted the other
facilitator intervention, but only one practitioneoted all three incidents.

It should be noted that the report collected is 8tudy was not a complete
formative evaluation report. The issues discussetis section are methodological
issues, and a case could be made for including tines report section that is separate
from the descriptions of the usability problemssipossible that some evaluators chose
not to mention these issues because they wouldajypimention them in sections of the
report that were not included in the reports cédldan the current study.

3.4.6.2 Evaluator Knowledge

The task used in Study 4 was selected becausepmogke are familiar with
movies and actors, and so little additional donkaiowledge was needed to understand
the task. However, most evaluators were unfamiign the specific task tested in the
study, with 38 evaluators reporting that they hadgrmed the task in the movie two or
fewer times. Had the evaluators been part of theldpment team, they might have had
more familiarity with the website and its capa@t This section describes three
examples of ways in which limited evaluator domkaowledge was reflected in the

problem descriptions.
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The first example of limited evaluator domain knedge is a small redesign of
the website since the session movie was createglifks down the left side of the page
with the yellow-on-blue bullets have been redesilgias shown in Figure 3.24. In the
session movie, the pale yellow bullets turn brigiieten to indicate the current page or
location in the current page. In the current wehshe green bullets have been replaced
by black-on-yellow arrows. None of the evaluataysmented on the poor visibility of

the small green bullets and none of the evaluatmmsmented on this redesign.

Figure 3.24 Study 4: Bullets Indicating Location, From Movie and Redesigned
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The second example of limited evaluator domain Kadge is the design of the
actor pages. The third user had a difficult tirmeliing the “credited alongside” search
box at the bottom of the Owen Wilson page (probbemfound by 41 evaluators), and
had to be prompted by the experimenter to scrallrdto the bottom of the page. Four
evaluators suggested the addition of a shortctitiscssearch box somewhere above the

fold. Here is a sample problem description:

A sidebar option for searching for actors that @ppegether was missing.

Users clicked on a variety of different search apiappearing on the left

hand side of the screen, but none of them matdhedunctionality.
It is not true that a sidebar option is missingperé is a “credited with” link/shortcut at
the bottom of the “Filmographies” section in thé &de of the page, shown in Figure
3.25. The third user clicked on the “keywords” dodmbined” links in this section
(problems bd and be) but not the “credited withkl{(problem bc). Only three evaluators
specifically pointed out the existence of this larkd its poor design. Several evaluators
suggested moving the entire search box above ttgifds unclear whether they knew

the shortcut existed.

Figure 3.25 Study 4: Owen Wilson Page and “Credited With” Shortcut
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The third example of limited evaluator domain kneegde is that there is a
different approach to completing the task thanajeroach taken by any of the four
users, illustrated in Figure 3.26. All four usesed the top-left search box to start their
task, searching for either Owen or Luke Wilson. &tiernate approach, which none of

the users used, is:

* Click on “more searches” underneath the top-ledrd®e box. This brings
up “Search the Internet Movie Database,” a pagengble searches.

» Click on “people working together” under the “Advaa Searches”
heading on the left side of the page. This bringa tName Search” form
that is already set up to search for two actonsases that appeared in the
same movie.

* Type “Luke Wilson<new line>Owen Wilson” into theaseh box and
submit. This brings up the same “IMDb Name Seapage with the
checkboxes that users in the session movie enaednteigure 3.8), but
with only actor roles (no writer, director or praxu roles).

None of the evaluators mentioned this approacheddask. Knowing that this approach

exists might affect redesign suggestions, sincédime at the bottom of the actor pages is

a shortcut through this alternate process. For pl@meveral evaluators suggested
changing terms used in the three pages of theteckdiongside/name search process so
that they are consistent throughout the entiregg®@nd more user-centric. Considering

only the pages visited in the movie, this involeesrdinating terminology among two

web pages and one search results page. Howetee, ¢fedited alongside search box is a

shortcut into a more complex search, then therelmagdditional related pages that were

not visited in the movie. A complete solution slibobordinate terminology among all of

these affected pages.



Chapter 3. Phase II: The Evaluator Effect in Usability Testing 119

Figure 3.26 Study 4: Alternative Approach to Completing Task
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Lack of evaluator knowledge can influence both tyalf redesign suggestions
and acceptance of testing results. Consider atrepupient who reads the suggestion to
add a shortcut to the “credited alongside” seamhdbove the fold, but knows that the

shortcut already exists. There are several possililtomes, from best to worst:

1. The recipient realizes that the underlying peabis a poorly designed
page — too long, poorly organized, and unclear gaemf the
“Filmographies” section. The recipient is skilleddesign and so
redesigns the page, greatly improving usability.

2. Same as (1) except that the recipient is ndledkin design and the
redesign is less successful.

3. The recipient does not realize the underlyirgbfem, and so adds an
additional shortcut to the page, increasing clutter

4. The recipient ignores the suggestion complet@hge the shortcut already

exists.

The recipient may also conclude that the evaludbes not understand the design of the
website. In the very worst case, not only doeg¢lkgient ignore the suggestion to add
the shortcut, but the evaluator looses credibiiih the recipient for making suggestions
of features that already exist, and the recipiecbines less receptive to other

suggestions by the evaluator.
3.4.6.3 Be Professional, Be Diplomatic

Only six of the ten guidelines were used to rager#ports in Study 4, so the
reports were not graded for the degree to which thiéowed theProfessional/Scientific
andPolitics/Diplomacyguidelines. However, here are two examples froenstime

evaluator that illustrate a violation of these giliies:

If a search engine — even such a pathetic ondsas ttoesn’t recognize or
obey structured queries it should state the faenathe user enters them,
rather than uttering garbled responses in the bugiehe right answer
might be there.
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State the query generated by the search box sthinaser can either
improve it or gasp at the search engine’s deficenand flee the site

giggling.
The tone of the problem descriptions is informal aary critical of the site. Dumas,
Molich and Jeffries (2004) have a suggestion fa& thpe of problem descripticr
express your annoyance tactfully. They point oat #motionally charged statements like
these can create tension between evaluators aetbgevs, decreasing developers’
receptivity to evaluators’ suggestions. Indeed ptsetitioner who wrote these
descriptions commented in the post-task questioaniaat some of the problem
descriptions were “ ‘first-draft’ phrases which buld tone down if the report was going
to anyone but a team mate - and | hope you enjth@d.” This practitioner received the
highest overall score from the judges for the sikglines that were scored, and a very
high score for finding severe problems. The prictér also included an excellent
executive summary with a synthesis of the problemplanation of the overall issues
with the site, summary of most important problearsj suggestions for the most
important changes. While these examples do illtesegoint about the tone of UPDs, it

is highly unlikely that these are examples of thecptioner’s typical work product.
3.4.6.4 Describing User Actions

User Actionshad the lowest mean rating of the six guidelirssd in this study,
with the exception oimpact/Severitywhich had a low mean because evaluators used
severity codes instead of describing severli\ger Actionsalso had the largest number
of negative ratings, larger thémpact/SeverityDescribing user actions helps explain
exactly what happened, and emphasizes the userormmipof the evaluation, as opposed
to expert opinion. Table 3.30 provides five exarageédescriptions of problem ab: the
user did not realize that the top-left search bioxnadt support “and” searches or exact

string searches using double quotes (“ ”). Thresrgles were taken from reports with
high ratings folUser Actionsand two from reports with low ratings. Each dggion
has good elements and missing elements, but nahemf contains complete
information. These are just five examples from4Besvaluators that reported this

problem.
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Table 3.30 Study 4: Examples of Describing User Actions for Problem “ab”

Rating UPD Features
High This search entered in top left search box v' Sample text from search
"Owen Wilson" + "Luke Wilson" v Explains search box used
Gave a search results page that says v User/system mismatch
A search for ""Owen Wilson" + "Luke Wilson"" * No impact on user

It's not clear that the search was intended to lexternal
guotes appended for an “Exact Phrase” search.ofligimal
search seems to intend and [sic] “And” search thieh“+”
sign.

High  User entered compound expressions usi v Screen shot of text
a"+" the System the "+" and the fact that |[peple v v' Screen shot of search box
the items were in quotes and instead did |[owenwiigon™1 v’ User/system mismatch
"contains" search on each word , b oo s + No impact on user
effectively an or search. Ignoring the
quotes s/b a bug.

High 1. Problem definitionPoor support for standard search syntax, Why user tried this search

such as AND, plus sign and double quotation marks. v Impact on user
2. Problem categorylmplementation/Code v' Examples of impact on
3. Problem locationGlobal. user
4. Why this is a problenExperienced Internet users utilise v* Generic description of
standard search syntax for efficient search. Nppstting search string
conventional syntax may significantly decrease: * Which search box?
« Efficiency (users perform task slower than theyestp * No example search string
and are able to);
» Effectiveness (users are confused and disoriented);
« Satisfaction (losses in efficiency and effectivenmay
lead to frustration).
5. Examples from evaluation
« Clips #3 and #4: notice how confident the users#&tithe
start of his search and how he gets thrown ofktedter
being let down by unsupported search syntax.
Solution recommendationsnable the full range of standard
search syntax.

Low 2 of 4 Typical Operators Do Not Work v Explanation of mismatch
Quotations, +, and "and" did not work to yield fésincluding v Why user tried this search
both names from the search box on the main pagd Su »  Which search box?
functionality is typical of major search enginegy(eGoogle). « No example search string
This functionality should be included. « No impact on user

Low Advanced web and computer users expected alsgarlving Generic search string

"and". That is, they expected a search on "x ang yroduce
only those instances where both x and y occurrgetier.
However, the search engine gives users what appearhits
on some random collection of items containing Wilso .

v
"and" to work according to the technical/logicalanang of v
v

Why user tried this search
Expected and actual results
No specific search string
Which search box?

No impact on user

Vague use of “appear”

(see Section 3.4.6.6)
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3.4.6.5 Use of Positive Findings

Evaluators sometimes made indirect referencesaiolgqms in comments that
were marked as positive findings. For example, ‘sgarticipants clicked on the link
that is the actor's name (see graphic above) téroothat Luke Wilson (1) or (1) was
the Luke they wanted.” This mentions problem gaf the user does not understand the
difference between Luke Wilson | and Il. Howevée tategory given to this problem
was “positive finding,” and problem gc was nevemtie@ned elsewhere by this evaluator.
Explicitly mentioning the issue about distinguighimwo actors with the same name
(problems ga, gb and gc) would increase the libelthof fixing the problem. Six
evaluators mentioned seven problems in commentkandpositive finding.” Four of
these problems were also mentioned elsewhere rioldegon with aminor/severe/critical

severity rating, three were not.

3.4.6.6 Vague Statements

The judges were instructed to match problem detsonip to master list problems
if they could determine which problem was beingdssed based on their knowledge.
For example, there was only one pull-down mendéovie, so any description that
mentioned a pull-down menu must be talking aboeitsirarch box in the top-left corner
of every page. Similarly, only one page in the nedvad checkboxes. Any problem that
two of the three judges and the experimenter coatdinderstand was marked “vague.”
This is a high threshold for vagueness, sinceutiggs and experimenter spent dozens of
hours reading hundreds of problem descriptionsbeodame extremely familiar with the
movie. In many cases, the judges were able toifggrbblems that most people would
not have understood. There were twenty vague consnfierm fifteen evaluators. Table
3.31 includes several examples of complete prolescriptions (these are not quotes

from longer problem descriptions).
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Table 3.31 Study 4: Examples of Vague Problem Descriptions

Problem Description Issue

This participant also goes directly to the search Which search box? The one in the top-left corner
box only because they remember seeing it. or the one at the bottom of Owen Wilson’s page?

Participant clicked on the Luke Wilson () and  This describes the user’s actions, but what exactly
Owen Wilson on the Actor check boxes. Clicked is the problem?

on the search box and got 4 links with only one

movie.

Provide a "back" button on the error page when n&hich error page?
matches are found.

Scrolling was needed to find what was on screen. ickMécreen?
Tried clicking on individual movie links from This describes the user’s actions, but what exactly

Owen Wilson's page, and did not see any way this the problem?
would get him the information required.

The use of the word “appeared” was problematicvie problem descriptions
from three evaluators. For example, “Boolean ‘as&tirch appears to be possible off the
home page,” and “there appear to be two ways exsah actor - a link and a checkbox.”
Both of these sentences lack an agent, and sariciear to whom the site appears this
way. Is it the user or the evaluator that beliaghessite supports Boolean searches? If it is
the user that believes the site supports Booleartises, it is important to say so
explicitly and be clear that the user holds incarteeliefs about website functionality. If
is it the evaluator, then the evaluator is incdrrébe implications of this interpretation
are described in Section 3.4.6.2 Evaluator Knowdeddpe judges marked these
descriptions as examples of evaluators misundetisigs about the website, but the

experimenter later decided that the sentence catgtn was unclear.

3.5 Discussion
3.5.1 RQ1: How Do Practitioners Describe Usability Problems?

The first area of exploration for Phase Il wasdiscription of usability
problems, in terms of practitioner beliefs aboutvhmpyoblems should be described, and
observations about the information that practitrsnecluded in the problem descriptions

collected in Study 4. Hypothesis 1a was that aarepding of usability practitioners
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would result in similar opinions about the 10 gliies as was found in Study 3. This
hypothesis was supported, with no significant défeces in opinion about any of the
guidelines for any of the four adjectives. The ereeption wa$olitics/Diplomacy

where Study 4 practitioners gave a lower ratingntBaudy 3 practitioners did. The
implication is that opinion about the guidelinestable within the communities sampled
in the study, increasing confidence in the comparisf guidelines ratedequiredand
difficult in Study 3 (Figure 2.8, page 34).

In Study 3, there were no significant effects ommm about the guidelines due
to level of evaluator experience. However, therg heave been a floor effect, since there
were minimum experience criteria for the responslefihe inclusion of graduate students
in Study 4 allowed comparison to evaluators thaktlbas experience than those in Study
3. Hypothesis 1b was that there would be no diffees in opinion between students in
Study 4 and practitioners in Study 3, as there werdifferences due to experience
among practitioners in Study 3. This hypothesis suggported, with no significant
differences for the six guidelines used to gragems in Study 4 for any of the four
adjectives, and no differences for any of the lidgjines forrequiredor relevant This
suggests that either opinion about the importaftieeovarious elements within a UPD
are stable and do not change as evaluators gaatierpe, or that other factors such as
individual differences in opinion are greater tlaay effects due to experience.

Hypothesis 1c had two parts. The first part oftiipothesis was that Study 4
practitioners would follow the five guidelines rdtsostrequiredby the Study 3
practitioners. This was not supported tiger Actionswith six of 21 practitioner reports
receiving a negative rating. Practitioners recepesitive ratings for four of the five
guidelines Clarity/Jargon Impact/SeverityProblem CauseandBacking Datd.
However, care needs to be taken in concludingtthaimplies that the practitioners
followed the guidelines. Two of the judges wereifnsy biased, giving positive (as
opposed to neutral or negative) ratings to overdfahe reports. In addition, judge
ratings forClarity/Jargonandimpact/Severityvere, for the most part, uncorrelated,
meaning that each judge based their ratings oardifit underlying traits. This
unreliability among judges makes it difficult toagslv conclusions about the ratings for
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Clarity/Jargonandimpact/SeverityThe second part of hypothesis 1¢ was that behavio
for Describe a Solutiomvould be split. This would be consistent with gpdit in opinion
found in Study 3 about horequiredandhelpfulthe guideline is. This hypothesis was
supported, with reports receiving the fewest néudtiings for following this guideline

and the lowest valued negative ratings.

The five mostequiredguidelines were based on the highest mean rdftiogs
the Study 3 practitioners. However, individual apmabout the guidelines varied.
Hypothesis 1d was that individual opinion aboutdhelelines would affect reporting
behaviors, with practitioners that have the strghbelief about howequireda
particular guideline is receiving the higher repatings for that guideline. This
hypothesis was not supported for the figquiredguidelines used to rate reports
(Problem CauseClarity/Jargon Backing Datalmpact/SeveritandUser Action¥, with
no significant correlations between opinion andawedr. This suggests that the inclusion
or exclusion of certain description elements is tlusomething other than opinion. In
particular, practitioners received low ratings ftser Actionsdespite its high ratings for
beingrequired and low ratings fodifficulty. Further studies are needed to determine if
lack of descriptions of user actions is a flaw shility reports, or if the importance of
describing user actions is over-rated by pract#gienEven experts are not always able to
articulate what they do, and their explanationthefr actions may not match their

behavior (Speelman, 1998).

In contrast, Hypothesis 1d was supporteddescribe a SolutianThere were
significant though moderate correlation$ € .51-.67) between report ratings for
Describe a Solutioand opinions aboudescribe a Solutiofor the four adjectives, with
a negative correlation faifficult and positive fohelpful relevant andrequired This
suggests that a solution is something evaluatayesehto include or not to include with
their UPDs. The post-task questionnaire for Studycfuded an open comment box that
asked evaluators whether or not they include swigtith their reports and why. Figure
3.27 summarizes the comments collected from Studi8sand 4, with more than half of

the comments from Study 4 practitioners.
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Reasons to include a solution (frequency count):

e The client/team that asked for the evaluation atseds help designing solutions. (7)

* The report is more acceptable when you offer mgttguiticism but help in the form of suggestions
or recommendations. (5)

* You are the one with the design skills, so you stheuggest design improvements. (4)

* You can provide some general suggestions or sketohgart the redesign process and foster
discussion. (4)

« A solution can help the reader understand the prob(4)

» Solve trivial problems quickly. (2)

« Development teams want specific, actionable sugmest(1)

» Knowing the solution will aid fix/leave decision4.)

e The reader may not see a solution that seems abtdoyou. (1)

e The purpose of a formative evaluation is to suggekttions to problems. (1)

Reasons not to include a solution (frequency count)

e Wait until you can discuss solutions with the largam, brainstorm ideas. (5)
* You need to step back and look at the whole pictupejust solve individual problems (3)

» There may be other team members who have bettls fekidesigning a solution, or who know the
system better (programmers, graphic design, &t.) (

«  Only suggest solutions that you are sure of. (2)

e Many solutions are complex and require furtheraes® You do not want to jump to conclusions,
and you do not want to delay release of the repuit you have time to design quality solutions.
(2)

* Recommending a poor solution is worse than recordingmo solution. (2)

» Do not suggest a solution when do you not have gimdata to support the suggestion. (1)

Figure 3.27 Studies 1, 2 and 4: Reasons to include or not include a solution

The most frequent reason given for including atsmhuwas that the evaluation
team is the primary source of usability or designwledge, such as when the evaluation
team is brought in as consultants or the evaluatibre only usability specialist in the
organization. Solutions can also make receptich®feport more favorable, increasing
the likelihood that problems will be fixed. This svaoted in a study by Hornbaek &
Frakjeer (2005), who found that developers appreciaability reports that include
redesign suggestions more than reports with jusilem descriptions. The developers in
their study rated problems more severe when destiibterms of a redesign than a
problem, and commented that they were better all@derstand the problem when

phrased in terms of a redesign.
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The primary reason given for not including solusiamth problem descriptions
was that you should wait until the entire team wank on solutions together. This allows
all stakeholders to provide input and draws onsthength of the group as a whole in
designing solutions. Jeffries (1994) criticizeshibty reports for suggesting point
solutions to single problems without consideriragig-offs, optimizing the solution for a
particular task or problem without consideringimgact on other tasks. This is less
likely to happen when developing solutions is posgal until all of the problems can be
considered together and the entire team is preBestribe a Solutiomas also rated
among the modifficult guidelines to follow, which could contribute tpeeference for
waiting until a solution can be developed propeaher than jumping to conclusions. A
moderate approach to providing solutions is toraffeneral suggestions or alternative
approaches, but not specific solutions. These siiggs can start a discussion among the
rest of the product team, or provide guidance &sighers or programmers in creating

solutions that are more detailed.

Outside of the formal research hypotheses, seadditional observations were
made about information included or not includethia reports. A few evaluators
mentioned testing protocol issues such as fadlitaterventions, but most did not. Some
descriptions were so vague that it was difficulutalerstand their problem descriptions.
The number of images or tables in the report varea zero to 16, and average words
per comment varied from 17 to over 200. Positimr(plementary) comments included
with the report varied from none to 56. Most of gneblem descriptions were free form,
but a few evaluators used a standard format fdn dascription, with specific elements
such as a title, problem cause, or recommendeti@olibome of the reports read like a
running commentary of the users’ actions withditthalysis or insight, others provided

detailed analyses of issues such as problem cadsenpact on the user.

The diversity of reporting styles and report eletaenay be a reflection of the
diversity of evaluation settings. Recipients ofhibty reports can vary widely, and may
be teams unfamiliar with usability, new consultolignts, teams with an established
relationship to the evaluators, executive decisnakers, or other usability professionals
(Theofanos & Quesenbery, 2005; Theofanos et dd5R@ompanies, departments, and
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even individual projects vary in work culture, rasmes, development timeframe, etc.
Many practitioners commented that they tend to itaileir reports based on the
particular project, and do not use the same fofaragvery evaluation. Further research
is needed to understand how the importance offatig the various guidelines changes
in different evaluation settings, as well as thpamance of other report elements, such

as screen shots.

3.5.2 RQ2: Is There an Evaluator Effect in Usability Testing

The second area of exploration for Phase Il wagWaduator effect in usability
testing. Hertzum and Jacobsen define the evaleéfiest as differences in problem
detection and problem severity judgments by evahsaising the same UEM (Hertzum
& Jacobsen, 2003; Jacobsen et al., 1998). StudysAdesigned to test for the presence of
an evaluator effect in usability testing, even wheimg pre-recorded usability testing
sessions to control the test setting. Three measugee taken: thoroughness of problem
detection, inter-evaluator reliability of probleratdction, and inter-evaluator reliability
of problem severity judgments. Three different nethfor measuring problem detection
were used: counting any problem identified (“ablplems”), counting only problems that
the judges rated as severe (“severe problems”)candting only problems that both the

judges and the evaluator rated severe (“severeadadvere”).

Overall, thoroughness was low, with practitionessing a mean detection rate of
.22 (SD=.08), meaning that each evaluator found, on @eiass than a quarter of the
total problems in the movie. Thoroughness for sepeoblems was higher, with
practitioners having a mean detection rate of 3= .12), indicating that practitioners
are more likely to detect severe problems than npnablems. A similar pattern was
found for reliability of problem detection, or ol&p in problems reported by different
evaluators. Reliability for practitioners was loM € .37,SD=.12) for all problems, and
higher for severe problembli(= .50,SD=.17). The higher reliability for severe
problems reflects the smaller number of severelpnob (18 vs. 41 overall), and that the
minor problems were more likely to be found by feweactitioners. All of the problems

found by at least 10 of the 21 practitioners wenege problems, and 15 of the 18
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problems found by one to five practitioners weraaoniproblems. Problems that are not

found at all lower thoroughness, but have no efecteliability scores.

There was not a significant difference betweempmblems and severe problems
marked as severe for thoroughness and reliabiliprablem detection, although both
were significantly lower than thoroughness andaf®lity for severe problems. The
“severe marked severe” measurement relies on lyotiigm detection and severity
judgments, which were found to have low reliabiliyny-two agreement in severity
judgments by practitioners for severe problems Wa{SD = .28). Another indicator of
low reliability is that there were 12 severe probéereported by at least 10 evaluators,
and for nine of these problems the balance betweear and severe ratings was not

significantly different from an equal split.

There were no significant differences between sitedand practitioners for
thoroughness (all problems and severe problemd)narsignificant differences for
reliability across all problems. There were sigrafit differences for reliability of severe
problems and severe problems marked severe. Ther l@hability for students may be
due to the four severe problems that were foundriby one student each, and no
practitioners. Problems not found at all do nogeiffreliability, whereas problems found
by only one evaluator will lower reliability. Sin¢kere were no significant differences
between practitioners and students in thoroughioes®evere problems, practitioners
have higher reliability than student because a®apgthey found a smaller set of
problems, and so are more likely to find the sanoblpms. There were no severe

problems found by practitioners that were not fobgidtudents.

The results of Study 4 suggest that there is a coet of the evaluator effect in
usability testing due to the evaluator, as oppdsedudy design or task selection. This
effect was noted for both problem detection andiam severity judgments. While the
current study involved evaluators working indivilyaevaluators frequently work
together, particularly in pairs. The discussiofR§¥2 continues by extrapolating the
results from the individual evaluators from Phdge groups of evaluators, comparing
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the current study to previous studies of the evalueffect, and discusses possible

reasons for an evaluator effect in usability tegtin
3.5.2.1 Problem Detection by Evaluators Working in Groups

Problem detection by groups of evaluators workoggether was simulated using
a bootstrap technique. A group of evaluators wksctal by randomly picking, with
replacement, individual evaluators from the curisgntly. In bootstrap techniques,
picking with replacement is used when the sample avsubset of the population; picking
without replacement is used when the entire pojmuatas measured. The individual
evaluators’ problem sets were aggregated to simalatvaluation by a group. The
number of problems found by the entire group wésutated using the three
interpretations of “found” — all problems, severelgems, and severe problems marked
as severe. This process was repeated 20,000 tomeadh size group (1-20), and each
type of evaluator (practitioners, students, an@wadiluators). Table 3.32 shows summary
statistics for aggregates of up to five practitioeealuators. Figure 3.28 illustrates the
mean problems found as a percentage of all pogsibldems for the measure (41

problems overall, and 18 severe problems).

Table 3.32 Study 4: Problem Discovery by Aggregates of Practitioners

Severe Problems

All Problems Severe Problems Marked Severe
Simulated
Group Size M SD  %AM M SD  %AM M SD  %AM
1 22% 8% 34% 9% 22% 10%
2 32% 10% 43% 45% 9% 31% 29% 11% 27%
3 38% 10% 19% 50% 8% 12% 32% 11% 10%
4 42% 10% 11% 54% 8% 6% 33% 11% 5%
5 45% 10% 8% 56% 8% 5% 35% 11% 4%

An evaluator designing a usability study similathie current study might want to
be confident in finding a reasonable portion ofdisability problems present in the

interface. Table 3.33 lists the percent of probleet®cted by groups of one, two and
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three practitioners for the 95% confidence levejuFe 3.29 illustrates the 90%
confidence interval around the mean number of groklfound by groups of one to four
practitioner evaluators, with the bottom of eacltival line representing a 95%
confidence in finding at least that many problehaving a 95% confidence in finding at
least 50% of severe problems would require sevactifioners. Having a 95%
confidence in finding at least 49% of all problewuld require 17 practitioners. The
maximum percentage of problems found by a paivafuators (not necessarily the same
pair of evaluators) was 61% of all problems, 78%efere problems, and 56% of severe

problems marked severe.

Table 3.33 Study 4: Practitioner Problem Detection, 95% Confidence Level

Type of Problem

Number of
Practitioners Severe
All Problems Severe Marked Severe
1 10% 17% 6%
17% 28% 11%

24% 33% 11%
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Table 3.34 Study 4: Comparison of Thoroughness, Reliability Compared to Previoususies of UT, HE

Study UEM #, type of evaluators # Probs. Thoroughn. Rel.
All  Sev. Al Sev. All
Current Study UT(Y) 21 practitioners 41 18 22 .34 .37
23 graduate students 41 18 22 .33 .37
Long, Styles, Andre & Malcolm (2005) UT(Y) 12 usability students 11 — 34 — —
same movie as the current study 12 usability students 12 — 33F — —
Skov & Stage (2005) uT(Y) 14 undergraduate CS sttgle 32 17 27 34 —
Jacobsen, Hertzum & John (1998) UT(Y) 2 experiermeduators 93 37 52 .72 42
2 beginner evaluators
Vermeeren, Kesteren & Bekker (2003) uT(Y) 2 unsfiediindividuals, Study 1 30 — 78 — .59
2 unspecified individuals, Study 2 33 — 82 — .64
2 unspecified individuals, Study 3 93 — 87 — 75
Molich et al. (1998): CUE-1 UT(N) 3 professionahtes 146 — 36 — .06"
Molich et al. (2004): CUE-2 UT(N) 6 industry/university tearhs 186 — 29 4@ 07
Kessner, Wood, Dillon & West (2001) UT(N) 6 profiesml teams, same system as CUE-2 36 18 ? 343 —
Hornbaek & Frokjaer (2004b) HE 43 Tyear CS undergraduates 341 — 03 — .07
MOT 44 Tyear CS undergraduates 341 — 03 — .09
Molich & Nielsen (1990), HE 77 readers of Computerworld (Mantel) 30 — .38 .44 45
Nielsen & Molich (1990), 37 CS students in Ul course (Teledata) 52 — 51 .49 —
Nielsen (1992), 34 CS students in Ul course (Savings) 48 — 26 .32 26
Nielsen (1994b) 34 CS students in Ul course (Transport) 34 — .20 .32 —
31 CS students, no training (Banking) 16 8 22 .29 —
19 usability specialists (Banking) 16 8 41 46 32
14 usability & IVR “double experts” (Banking) 16 8 .60 .61 —

Note: This table only includes UT and HE studies for vhilcoroughness (mean problems per evaluator or meglnators per problem) or reliability (any-two
agreement only) is available, and for HE only stgduith at least 30 evaluators. A dash (—) inde#tat the measure could not be calculated fronfighdu
data. UT(Y/N) = usability testing (same task? Yes/NHE = Heuristic Evaluation. MOT = Metaphors afthan thinking. Insp. = InspectioiCalculated based
on data published in the articRAs reported by Hertzum & Jacobsen (200@her teams participated, but only these teams USeelxclusively.



Chapter 3. Phase II: The Evaluator Effect in Usability Testing 135

3.5.2.2 Comparisons of Problem Detection to Previous Studies

The movie for the current study is the same mosedby Long, Styles, Andre &
Malcolm (2005), except that the version for thigdgthhad approximately one minute cut
from a very lost participant. Thoroughness in theent study (.22) was lower than
thoroughness in Long et al. (.33). However, theentrstudy based its thoroughness
calculations on a set of 41 problems, as oppos#tet@1 used by Long et al. The larger
set in the current study could be due to finersggdiinterpretations of individual
problems, or it could be that the students in Lehgl. found only a small subset of the
problems reported by the graduate students anditpaers in the current study. Either
explanation would account for the lower thorouglsnaghe current study. The higher
thoroughness in Long et al. could also be dueg¢ditimogeneity of the student
population in that study, drawn from a single adexhhuman factors course. This seems
an unlikely explanation in light of the lack of sifjcant differences in thoroughness and
reliability between students and practitionershi@ turrent study (across all problems
only — the practitioners were more reliable thardsnts in finding severe problems).
Most of the student evaluators in the current shuaty taken Usability Engineering with
the same professor while the practitioners camm frany different companies, resulting

in more heterogeneity in the practitioner groumttiee student group.

The three other studies that used pre-recordetbassand reported thoroughness
and reliability (or that reported enough data tlcdate these measures) are Skov &
Stage (2005), Jacobsen, Hertzum & John (1998) amth®eren, Kesteren & Bekker
(2003). Skov & Stage had similar results with 1dleators for severe problems (.34) and
slightly higher thoroughness across all probler®8)(than the current study. The other
studies had much higher thoroughness, from .52oand higher reliability, from .42 to
.75, even for two studies with over 90 problemthim complete problem set.

Given the low thoroughness generally measuredmpewison studies, a problem
set created as the union of a small number of at@isi is unlikely to contain all of the
problems present in the interface. For exampley 8k8tage compared their 14

undergraduate evaluators to two experienced usabKperts, and found that the
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usability experts detected 10 problems that theergrdduates did not and that the
undergraduates detected four problems that thertsxghiel not, with an overlap of 28
problems. The problem set used in the current sthdyld be a large subset of a
theoretically complete set of problems in the uggtsession movie, since it was created
based on reports by 58 evaluators. Studies withyrfeamer evaluators cannot make this

same claim.

A problem set created by a small number of evatgaslikely to be smaller than
a set created by a larger number of evaluatorssarash estimate of individual
thoroughness in such a study is likely to be highan an estimate from a study that used
a larger group to create the problem set. Thoroesggis the ratio of individual problems
found to the entire set of problems. In larger &sidthe numerator (individual problem
detection) stays the same, but the denominator §euf problems in the master list)
grows. In the bootstrap simulation of thoroughr®sgroups of evaluators in Section
3.4.3.1, an aggregate of two evaluators found venage, 32% of the problems found
across all the evaluators and pilot evaluators,fandevaluators found 42% of the total
problems. Had the current study used fewer evalsi@od based the complete problem
set on that smaller group, estimates of individhafoughness would have been higher

than recorded in the current study.

A second bootstrap simulation was performed tsitate the degree of over-
estimation of thoroughness that would have occussedsing smaller sample sizes and
ad-hoc problem sets based on the union of probfeomsl by the evaluators in the
simulated study. Since the goal of this simulati@s to predict what would have
happened with the same evaluators that participatdee current study, groups of
evaluators were created using sampling withoutaieghent. Figure 3.30 illustrates the
aggregate thoroughness of groups of individualuatals for severe problems and across
all problems, for group sizes from 2 to 44.
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Figure 3.30 Study 4: Simulation of aggregate thoroughness vs group size

Figure 3.31 illustrates the thoroughness calcutativzased on the simulated

groups, with drop lines indicating the differenaaveen the thoroughness based on the

aggregate problems from the sample group and tgbrass calculated against the

complete master problem list used in the currerdtystThese estimates of measured

thoroughness at a smaller sample size bring thatsesf the current study closer to the

thoroughness values for previous studies of usplbdsting reported in Jacobsen,

Hertzum & John (1998) and Vermeeren, Kesteren &Bek2003), as shown in Figure
3.32 and in Table 3.35.
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Figure 3.31 Study 4: Simulation of thoroughness over-estimation due to sampleesiz
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Figure 3.32 Study 4: Sample Size-Corrected Thoroughness Compared to UT Steli

Table 3.35 Study 4: Sample Size-Corrected Thoroughness Compared to UT Sesli

Bootstrap
Reported estimate
Number of mean of current
UEM Evaluators  thoroughness study thor. at
Study (sample size) (all problems)  sample size
Current Study UT(Y) 44 .22 .22
Long, Styles, Andre & Malcolm (2005) UT(Y) 24 .34 26.
Skov & Stage (2005) UT(Y) 32 27 .24
Jacobsen, Hertzum & John (1998) UT(Y) 4 .52 .49
Vermeeren, Kesteren & Bekker (2003): 1 UT(Y) 2 .78 .68
Vermeeren, Kesteren & Bekker (2003): 2 UT(Y) 2 .82 .68
Vermeeren, Kesteren & Bekker (2003): 3 UT(Y) 2 .87 .68
Molich et al. (1998): CUE-1 UT(N) 3 .36 .56
Molich et al. (2004): CUE-2 UT(N) 6 22 41
Kessner, Wood, Dillon & West (2001) UT(N) 6 .36 41

Note: UT(Y/N) = usability testing (same task? Yes/No).
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The CUE-like studies of usability testing (Kessatal., 2001; Molich et al.,
1998; Molich et al., 2004) used a different appro@ctiesigning their study than was
used in the current study. The systems were léagks and users varied, and evaluators’
hours on the study ranged from 10-200, rather €har- 6.5. The goal of these studies
was to compare evaluations conducted in real-waettings (high external validity), as
opposed to the current study, which favored tightgrerimental control (high internal
validity). Despite the variability in tasks, usetessting approach, etc., thoroughness in
CUE-1 and Kessner et al. was higher (.36) tharctineent study (.22), and CUE-2 was
similar (.22). However, when using the same protassorrecting the thoroughness for
number of evaluators in the study, the thoroughnassbers in the CUE-like studies are

lower than the current study (corrected value:.58)-

Evaluator reliability in CUE-1 and CUE-2 (.06, .0¥as lower than the current
study (.37). Reliability in the studies that als®d recorded sessions was similar to or
higher than reliability in the current study. Rélldy in Jacobsen, Hertzum & John
(1998) was slightly higher (.42) than in the cutrstaidy, and reliability in Vermeeren,
Kesteren & Bekker (2003) was much higher (.59 J..R®&liability calculations are not
subject to the same estimation issues with smalptasize as thoroughness is, since
any-two agreement is an average across pairs bfawes and not truly a measure of the
entire group (this was verified using bootstrapigations of smaller size groups).

Reliability of problem severity judgments was .57 $evere problems. This is
higher than for the three studies summarized byzdar and Jacobsen (2003), which had
agreements ranging from .20-.28. These studiesladk® evaluators rate the severity of
a set of problems. In the current study, evaluatotg rated the severity of problems that
they themselves found, which was, on average, 2288 the problems. Lesaigle and
Biers (2000) collated the problems found by théie€én usability professionals and then
had them rate the severity of all the problems.yTthand the coefficient of concordance
to be .18, and that four evaluators gave signifigdnigher ratings to the problems they
had detected than they gave to problems they hiadetected. It is possible that having
all evaluators rate the severity of all problemsildaesult in lower reliability than was

measured in the current study.
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In summary, the setup in the current study (shtrpcorded movie, small target
system) increased thoroughness as compared tdtBea@d related studies, and greatly
increased evaluator reliability compared to the Gitlilies. However, neither
thoroughness nor reliability could be characteriasdhigh,” and levels were comparable
to heuristic evaluation. Therefore, there is arliatar effect, even when using a session
recording to control the test setting. Why is thanesvaluator effect? The next section
uses the similarity of usability diagnosis to madlidiagnosis to provide one possible
explanation for the evaluator effect observed ud$t4.

3.5.2.3 The Evaluator Effect: Unreliability in Expert Judgment

The usability community has a tendency to focushenuser in usability testing.
There is ongoing debate about the number of ueeriude in usability testing
(Faulkner, 2003; Law & Hvannberg, 2004a; Smilowidarnell, & Benson, 1994; Spool
& Schroeder, 2001; Virzi, 1990, 1992; Woolrych &&eon, 2001). Several UEM
comparison studies equate number of users in ityabiting to number of experts in
expert evaluation (Beer et al., 1997; Fu et al98 Karat et al., 1992). Some articles
describing studies comparing usability testingxpest evaluation go so far as to discuss
their results in terms of problems found by users@posed to problems found by
evaluators (Catani & Biers, 1998; Fu et al., 1998y & Hvannberg, 2004b; Mankoff et
al., 2005).

If it is the users who find the problems in usabitesting, then it should follow
that evaluators watching the same users would rép@isame usability problems. This
was not observed in Study 4. Reliability of probldatection was low, with different
evaluators finding different problems. This suggdbkat the evaluator has a significant
role in the evaluation, and choice of evaluatonamber of evaluators can affect the
outcome of an evaluation, an additional threahternal validity. Hertzum and Jacobsen
(2003) reported similar findings in a study whdreyt counted problems found by each
evaluator from each user in a session recordingy Bhggest that the number of
problems found will approximate CSQRT(number of usessnumber of evaluators).
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In this regard, usability testing is yet anothemimf expert review of an
interface, a review that includes observing useedidition to direct examination of the
interface. An evaluator may find a problem becalsenotices a violation of design
principles, or because she observes a user hawingcal incident. However, it is the
evaluator that detects the problem, diagnosesrtitdgm cause, and describes the
problem so that it can be fixed. For every task ewely user, the evaluator re-examines
the interface, and uses her judgment to identibplems and rate their severity. Every
problem identified is likely to be due to a comMioa of user actions and the evaluator’s
review of the interface. The first few users anrel first few tasks serve to generate many
usability problems, but problem discovery will diish over time as the number of new
problems due to expert review diminishes, as oleskby Dumas and Sorce (1995) and
the number of new problems due to user variakalisp diminishes. Involving multiple
evaluators results in more problems found thanlnrg a single evaluator, whether or
not users are involved in the evaluation, becaif&rent evaluators generate different
hypotheses about usability problems in the intexfaavolving end-users in the
evaluation process is extremely helpful, and cantifly problems that an evaluator
might not have considered in a purely expert reyiaut the problems are still filtered

through the evaluator’s personal judgment.

Why is the evaluator so important? Why does evalugpinion play such a large
role, even when all evaluators are watching theesaser sessions? One answer to this
guestion can be found in analogous research abeubte of the medical practitioner in
medical diagnosis. If analyzing usability testimgsions is a form of diagnostic decision-
making, then biases in decision-making can helpagxphe existence of the evaluator
effect in usability testing. A common model of meadidiagnosis is that diagnosticians
form hypotheses based on review of early datathese hypotheses to predict further
findings that would be present if the hypothesesevireie, and use these predictions to
guide their acquisition of additional data, dedgdine accuracy of each hypothesis
(Elstein, 1994). Practitioners need to know whasfions to ask, what signs and

symptoms distinguish between hypothesized diagneges tests to order, and so on.
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They refine their conception of the problem as thather more information, develop

hypotheses, and identify limiting factors on treotution (Kurfiss, 1988).

Usability diagnosis is similar to medical diagnodike usability practitioner
forms hypotheses about problems in the interfane uses these hypotheses to guide
further data collection, either through personallesation (expert review) or observation
of users (usability testing). A closer analogy tkfaa traditional one-doctor/one-patient
relationship is an epidemiologist studying an oe#tbrof a contagious disease. The
epidemiologist studies the environment and the npawople in it to understand how the
disease is transmitted, why some people catchisease but others do not, and why
different people show different symptoms for thmealisease. The usability practitioner
studies the interface and the users interactinig Mvib understand why some people
experience usability problems but others do nal,why different users have different

reactions to the same interaction flaw.

Examination of sources of errors in medical decisitaking suggests that
medical practitioners are subject to many cognitilses that can affect the diagnostic
outcome. Croskerry lists 3@gnitive dispositions to responhich are biases in
interpreting information and making decisions (&Geysy, 2002, 2003). Table 3.36
provides four examples of cognitive dispositionsespond in both the medical and
usability realm. Many of these are based on cognhieuristics. While heuristics can
help the diagnostician make decisions quickly, ttay also impair judgment, leading to
diagnostic errors. Usability practitioners can agperience cognitive dispositions to
respond. In terms of hypothesis-driven data catbecand analysis, they can affect the
problems the practitioner notices, the hypothdsasthe evaluator forms, the causes the
practitioner ascribes to problems, and the solstibe practitioner suggests. Based on the
similarities between medical diagnosis and usahdlihgnosis, it is not surprising that
there is an evaluator effect in usability testing.
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Table 3.36 Examples of Cognitive Dispositions to Respond in Diagnosis

Coghnitive Disposition to Respond  Medical Example Usability Example
(Croskerry, 2003)

Availability The tendency of  Can lead to over-diagnosis of You are more likely to

(Tversky & events that happen common ailments or ailments notice problems/causes that
Kahneman, frequently or within your specialty, and under- you encounter frequently or
1974) recently to come  diagnosis of uncommon ailments select solutions that you
to mind more or ailments outside your specialty.have used before.
readily.
Diagnosis Once a diagnosis A tentative diagnosis may becomeAn initial diagnosis of
momentum has been selected, a final diagnosis as it is passed problem cause or a tentative
(Croskerry, it tends to remain  among patient, paramedics, solution may be adopted as
2003) selected, even if  nurses, doctors, etc., without beindhe final answer. Similar to
the initial properly verified. the tendency of prototype
diagnosis was design elements to become
tentative. final design elements.
Over- The belief that our Can lead to selecting a final Can lead to selecting a

confidence decisions are more diagnosis too early (anchoring), solution too quickly and
bias (Howell, accurate than they selecting a common diagnosis  over-reliance on expert
1971) really are, placing based on insufficient information evaluations as opposed to

too much faith in  (availability), and failure to seek testing with users.

opinion instead of more information to rule out

evidence. alternate diagnoses (commission).

Loss aversion The more that you Once a physician has invested = Once a design or solution
(Tversky & investin a time and treatments in a particularhas been discussed, created,
Kahneman, strategy, the less diagnosis, she is less likely to tested and redesigned,
1991) or sunk likely you are to consider alternative diagnoses.  usability practitioners (or

costs consider developers, managers, etc.)
alternatives. may be less willing to
consider radically different
approaches.

These cognitive dispositions to respond may hayeat effect on an evaluator
performing a heuristic evaluation, since thesewatadns are strongly based on expert
opinion. It might be expected that they would havanaller effect on interpretation of
usability testing sessions, as it is the user rdtren the evaluator that leads the
exploration of the interface. Indeed, some artidescribing studies comparing usability
testing to expert evaluation discuss their resalterms of problems found by users as
opposed to problems found by evaluators (Catani&&<€31998; Fu et al., 1998; Law &
Hvannberg, 2004b; Mankoff et al., 2005). If this wetrictly true, then any evaluator
watching a usability session would find the samabj@ms as any other evaluator, which



144 Miranda G. Capra

has not been found in previous studies of the etaileffect in usability testing with
identical user sessions (Jacobsen et al., 199&jdlest Biers, 2000; Long et al., 2005;
Palacio et al., 1993; Skov & Stage, 2005; Vermeetel., 2003). Usability testing is
more than a simple signal-detection task wheretaduator either sees or misses
problems experienced by users. User interactiotis twe interface require problem
identification and diagnosis, which may differ frame evaluator to another. Many
usability studies involve small numbers of usens| & is the responsibility of the
usability expert to examine each usability probkemd make judgments such as whether
it will be experienced by other users, and is @csfic to the testing situation and unlikely
to occur in actual usage. The evaluator may alsemie interaction flaws that did not
cause problems during usability testing, but waddse problems for other users, based
on the evaluator’'s knowledge and experience. THesisions are subject to the same

cognitive dispositions to respond that affect deaisnaking in medical diagnosis.

Even with user-reported data, there is a needxXjpert decision-making, leading
to a possibility of expert bias. Capra (2002) exsedicritical incidents reported by 24
users and found that users commonly reported pesitteractions, such reporting
having figured out how to complete a task withagarting the underlying problem that
caused the delay in task completion. Problem detsmnis were often vague or
incomplete, and sometimes used inexact terminolaggh as “pull-down menu”(a
single-selection device) to refer to a multipleeséibn list box. The user can be seen as
assisting with data collection, but it is still teealuator’s role to distill problems,
diagnose them, explain them, and (in some proatsganizations) solve them. The
evaluator has to infer usability problems from tiser’'s descriptions, in the same way
that a medical practitioner has to infer a diseassndition from a patient’s description

of his symptoms.

There is a large body of research on medical detisiaking and errors (see
Croskerry, 2002; Kuhn, 2002; Patel, Arocha, & Kaafm2001). Considering the
similarities between medial diagnosis and usabdiggnosis, the field of usability might
benefit from an understanding of the decision-mgkirocesses used by evaluators,
including differences between experts and noviaed,information that is necessary for
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diagnosing usability problems. The usability commyoould also benefit from tools
similar to those developed by the medical commukity example, structured reporting
is used in the medical community as a way to rediiggnostic errors and loss of clinical
observations. The Digital Imaging and CommunicaionMedicine (DICOM) standard
for storing and sharing medical images (NationacElcal Manufacturers Association,
2004) is used to share radiology data, and starmdartemplates for evidence documents
and reports are being developed to supplementdstar@ges with clinical observations
(Loef & Loef, 2005). The National Institute of H#&b National Library of Medicine’s
Unified Medical Language System (UMLS) contains dtadized vocabulary, semantic
networks, and lexicons for computer-aided procgssfrmedical information (National
Library of Medicine, 2006). Structured reporting dagonomies in usability (Andre et
al., 2001; Cockton et al., 2004; Hvannberg & La®02, Lavery et al., 1997; Sutcliffe,
2000) are in the early stages of development, kayt pnovide similar benefits to the field
of usability. Once we understand the process dfilisadiagnosis, we may be able to
modify usability training, tools and techniquesstgoport the diagnostic process and
improve expert decision-making in usability diagsos

3.5.3 RQ3: How can we assess the content of UPDs?

The third area of exploration for Phase Il wasubefulness of the guidelines
developed in Phase | for grading usability reporterms of the content of usability
problem descriptions. Hypothesis 3a was that “gaadiluators follow the guidelines,
and the operational test of this was that followting guidelines would be associated with
several indicators of a better evaluation. The ferst of this hypothesis was whether
report ratings differed for students and practiia) with the assumption that
practitioners write better reports than studentslth@ hypothesis was supported for three
of the guidelinesBacking DataDescribe a Solutioandimpact/Severityand across all
six guidelines, with practitioners receiving higlseores than students. Although
Describe a Solutiors correlated with opinions for the four adjectyéhis is unlikely to
be a factor in student/practitioner differencesthis guideline since there were no
significant differences in opinion for this guided between students and practitioners in
Study 4 (see Appendix H). The hypothesis was nppared forClarity/Jargon
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Problem Causgeor User Actions This hypothesis was also tested by measuring
correlations between the report ratings and otidicators of better evaluations:
evaluator experience (years of experience, numbevaluations), thoroughness,
validity, and hours spent on the evaluation. Thedtlyesis was not supported for these

measures.

Hypothesis 3b was that the ratings of the judgesiavbe reliable in terms of
association (considering the same underlying traigssigning a rating) and bias
(tendency to give overall higher or lower ratingd)is hypothesis was supported for four
of the guidelines in terms of association, witmsgigant correlations for providing
Backing DataDescribe a SolutioriJser ActionsandProblem Causé = .31-.60) and
overall § =.39-.52). There were no significant correlatignsater than .3 for
Clarity/Jargonor Impact/Severitywhich suggests that the judges based their ating
different underlying traits. This unreliability clobumask differences between students
and practitioners, and makes the conclusion thabtmesis 3a was not supported for
these two guidelines suspect. One of the judges lgaver overall scores than the other
two judges. Further studies are needed to devel@ble means of rating reports for
these guidelines and testing whether reports wrliepractitioners and students differ

for these guidelines.

The lack of association between the report ratiogfollowing the guidelines and
thoroughness measures suggests that performafindiimg problems is not related to
performance in describing problems. The two astigsimay be influenced by different
factors or rely on different skills. Figure 3.338Vs a scatter plot comparing
thoroughness in finding severe problems and meargracross the fiveequired
guidelines. The lines represent median valuesaasiight random jitter (0.015) was
added to offset overlapping points. The best repane likely those in quadrant I, reports
that received high marks for both finding severm@pgms and describing the problems.
The two evaluators at the right edge of the grageived very high marks for finding
severe problems, but an analysis of their repaigs indicates that they did an average
job of describing the problems that they found. iirty, the evaluator at the left edge of
the graph had the lowest thoroughness score beitvezta higher than average score for



Chapter 3. Phase II: The Evaluator Effect in Usability Testing 147

following the guidelines. The weakest reports éely those in quadrant I, reports that
received low marks for both thoroughness and fahgwhe guidelines. Figure 3.34 is a
contour graph of the thoroughness scores and reggorgs, sorted by thoroughness for
severe problems. This graph highlights not onlyfiuatars whose guideline scores do not
match their thoroughness scores, but also evakiatioo have consistently high or low
scores across all guidelines. The combination afsuees provides a more complete

picture of each evaluation.
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Table 3.37 provides several sample problem desmngpfrom a pair of
evaluators, marked by arrows on Figure 3.34. Tleedvaluators received identical
thoroughness scores for all problems and for savarked severe problems, and similar
scores for severe problems. Both were in the tapdvaluators for overall thoroughness,
both were students, yet they received very diffesenres foProblem Causand
Clarity/Jargon One evaluator describes what happened, how mserg encountered the
problem, and provided some suggestions for fiximgdroblems. The other evaluator
gave very brief descriptions of the problem, wittld context or explanation of what
happened. Assessment using only thoroughness woanldude that their evaluations
were equally effective. However, further assessmathtthe report ratings reveals that
the content of the reports are not equivalent, waité report containing descriptions that

are more complete.
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Table 3.37 Study 4: UPDs from Evaluators with Similar, High Thoroughness

Descriptions from evaluator with...

Matching ...high rating for Problem Cause ...low ratings for

Problems Problem Cause,  commentary
Clarity/Jargon

fa, The results from "Find where X is credited alongsid On Name search There are several

fc  another name (Y)" present a list of links with screen, he then  pages that have the

checkboxes to matches for the search. When segrchifound the check title “Name
from X's page, the user assumes that clicking on box, but did not  Search.” Although
exactly none or one of the checkboxes (Y) will pdev check two names. only one has

the movies where X and Y are credited togetherjrbut checkboxes, the
fact doing so displays a message "Need 2 or more shorter description
names." Only then does the user realize that héohas provides little
check two boxes. The following participants context for the
encountered this problem: 1, 2, 3, 4. problem.

fd, The availability to search for people who served Did not notice The shorter

fe  different roles in a movie tripped up participanShe  Actor, Writer, description does
mistakenly searched for films in which Owen Wilson Director not describe the
and Luke Wilson were both writers, not actors, and categories. user’s actions and

incorrectly concluded that there was only one movie Selected from the consequences, and
where the brothers appeared as actors (there are  wrong category.  does not explain
actually 5). She also mistaken searched for filhene why the user did
both acted and wrote, again reaching an incorrect  Did not uncheck not notice the
conclusion. Potential Solution: search for all paind  the boxes inthe  actor, writer and
present the results in more descriptive termsifiiin  wrong category  director categories.
which both Owen and Luke appeared as actors" or before checking

"Films in which Owen acted and Luke wrote"). the actor boxes.

Word count is another distinguishing trait of thése evaluators. Both evaluators
submitted approximately the same number of wor82%); but the first evaluator
submitted nine problem descriptions of approxima®e words each, while the second
evaluator submitted 50 descriptions with an averdder words each. The shorter
descriptions may be enough to jog the evaluatoeémory about the problem, but do not
provide enough detail for someone that has not geensability session movie to
understand the problem without examining the web&ibr someone with only slight
familiarity with the task, or a setting where mahfferent tasks were tested, the shorter
descriptions may not provide sufficient contextatbehat web page or feature is being
discussed. The evaluator herself may have incregiffenilt understanding her terse

UPDs as time passes and memory fades.
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Several additional report aspects that differeatiaports were described in
Section 3.4.6: Interesting Observations. Evaluatisunderstandings can decrease
evaluation effectiveness and harm the reputatidhegvaluator in the eyes of the report
recipients. Evaluators should mention testing poltessues that could affect the
interpretation of the results. Reports that useafegsional language or are overly
critical may be poorly received, decreasing theliflood of implementation of suggested
changes. Good reports do not have to have solutiossreen shots, but are indicative of

different styles of usability reports.

3.6 Limitations

The Phase Il study used pre-recorded usability@esso provide all evaluators
with identical usability sessions for their evalaas. Thus, Study 4 tested evaluators’
performance in finding problems in this particildassion movie, as opposed to designing
and running studies to find problems in the tangetrface. Evaluators also had little
context for the evaluation, such as user profilsapility goals, task frequency, and other
information that would generally be available toesaluation team. The evaluators were
given a general description of the report recigehbtit no specifics. Many evaluators
commented that they write different reports fofatiént audiences, tailoring their
reporting style based on whether the report i®tber usability professionals, managers,

developers, or clients.

The evaluators did not know that this task wasiorgeseries of tasks performed
during the test session; some evaluators guessedbéised on the disparity in
performance among users, but some did not. Theeweas also very short. Usability
sessions are usually at least half an hour, mdes df2 hours, and most usability
evaluations involve more than four users. Althotltggre were 41 usability problems in
the movie, the 10-minute movie combined with theo2+ estimate of study length and
lack of reimbursement for study participation mayé led some evaluators to write a

shorter, less thorough report than they might hawegenuine work setting.
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The goal of the study was to collect finished ukigipproblem descriptions,
descriptions that included some analysis of théleras, according to the scope
illustrated in Figure 3.35. The evaluators thatmsiited executive summaries clearly
performed some degree of analysis of the evaluati@gnosing problem causes and
interpreting actions based on the interaction dedipwever, some evaluators did not
seem to have performed analysis, just data cadkecEor instance, the report that
described the most problems also had extremely diescriptions, and was almost a
running commentary of the users’ actions, with nalgsis of problem causes or
discussion of the events. For evaluators that didlragnose the usability problems in
their reports, it is impossible to know whethentlsebmitted unfinished reports or they

do not typically conduct thorough analyses of thusiability evaluations.

Raw Final
Design Metho.d Run | Observe |UPDS J| Diagnose |UPDS|Z} Suggest
Study Studv Studv Problems . Solutions
: This study Preliminary
CUE studies Solutions
Goals
Cost-Importance
Set Analvysis
Goals -
Recommendations
T Redesigned Detailed
Interface Implement | ¢ Desian | Redesign |4
Redesign Interface

Figure 3.35 Study 4: Intended Scope of Study

Most of the student evaluators had the same instrémt their Usability
Engineering class, which may have increased rétyabf problem detection and
problem severity judgments for the students. Akéhof the judges had the same
instructor as most of the student evaluators, drtirae judges completed Usability

Engineering at Virginia Tech. This may have reslitemore similarity of severity
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judgments between the students and judges, inage#dsdroughness of severe problems

and severe marked severe problem for the studahiaors.

This study examined inter-evaluator differenceprimblem detection, problem
description, and severity judgments. A componerthefobserved variability may be due
to intra-evaluator variability. In other words, iadividual usability practitioner
evaluating the same interface multiple times mggerate different results. Intra-
evaluator reliability would be difficult to studyebause earlier evaluations would affect

later evaluations.



CHAPTER 4. Conclusion

The first goal of this research was to develop elinés for describing usability
problems. Ten guidelines were developed during @ht#wough consultation with
usability practitioners and a few senior PhD stusl@amHCI via a questionnaire and a
card sort. The five mosequiredguidelines were identified using a second quesaos.
The 10 guidelines, sorted from most to leasjuired are (briefly):

* Be clear and precise while avoiding wordiness angion.

* Describe the impact and severity of the problem.

» Support your findings with data.

» Describe the cause of the problem.

» Describe observed user actions.

» Consider politics and diplomacy when writing yoesdription.

» Be professional and scientific in your description.

» Describe a solution to the problem, providing alédives and tradeoffs.
» Describe your methodology and background.

» Help the reader sympathize with the user's problem.

The complete text of the guidelines is listed il€a2.12 on page 35. Phase Il explored
the evaluator effect in usability testing, compgrusability reports collected from 21
usability practitioners and 23 graduate studentshwag a pre-recorded usability session.
Phase Il also explored the guidelines further yrasevaluators to give their opinions
about the guidelines, and by rating their repaststie five mostequiredguidelines and
Describe a SolutianThis section summarizes three findings of thieeech and suggests

future research in this area.

4.1 Usability Testing Benefits from Multiple Evaluators

Donaghue (2002) argues that usability testing reegaly constrained by time and
resources, and so the goal of testing is not bdihusability problems, but rather to find

a reasonable number with a reasonable amountart.effhen using usability testing for
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evaluation, it is generally accepted that multjmdeticipants are needed to find a
reasonable proportion of usability problems. Inuadvmultiple users accounts for the
“wild card effect” of variability in individual ugs (Gray & Salzman, 1998). Several
studies have found that 5-16 users are enoughdaafreasonable number of problems in
small-to-medium systems (Faulkner, 2003; Niels&944; Virzi, 1990, 1992; Woolrych
& Cockton, 2001), with more needed for complex ayst and diverse user populations
(Spool & Schroeder, 2001), or to ensure findinggh Ipercentage of problems in the
system (Faulkner, 2003; Woolrych & Cockton, 20@4)ndreds of users may be
necessary to find severe but rare problems in systeith highly diverse user

populations, such as elections (Bailey, 2000, Ndyem

An effect similar to the user “wild card effect”$ibeen found for evaluators in
previous studies of the evaluator effect in anefitmethods and usability testing
(Hertzum & Jacobsen, 2003). Hartson et al. (200@ysst that unreliability in expert
evaluations can be leveraged by combining mulepiguators for higher overall
thoroughness than any individual evaluator. Dunmas3orce (1995) draw a similar
conclusion, finding that having more evaluatorsnspfewer hours is more effective than

having fewer evaluators spend more hours on anre@paluation.

The low reliability between evaluators in Studyuggests that usability testing
may benefit from multiple evaluators, as experf@aidon does, with a group of
evaluators finding more problems than any individeluator does. Based on the
results of the bootstrap simulation for Study 4 ekhiised aggregates of individuals to
simulate groups of evaluators, adding a secondiat@i results in a 30-43% increase in
problem detection, or four additional minor probteand two additional severe
problems. Gains decreased with each additionatata@l, with a 12-20% increase from
adding a third evaluator (three minor problems amel severe), a 7-12% increase for
adding a fourth evaluator (two minor problems and severe), and a 5-9% increase for

adding a fifth evaluator (two minor problems an@s/6hance of a severe problem).

The session recording used in Study 4 was 10 nsriatg and involved a

constant number of users (four) performing a sitagé. Hertzum and Jacobsen (2003)
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used an hour-long recording and simulated varymegiumber of users by asking
evaluators to timestamp the point in the recordvhgre they identified each problem.
They suggest that the number of problems foundapitiroximate & SQRT(number of
usersx number of evaluators). However, they point out thes equation was derived
from a study of four evaluators. Further reseasameieded to explore several aspects the
impact of the evaluator effect on usability testing

* How do the number of users and evaluators affechtimber of problems
found through usability testing? Does the beneditf additional
evaluators increase or decrease with larger nundfersers? Future
studies could vary both of these factors to vargrtzum and Jacobsen’s
equation or develop a new one.

* What factors affect the shape of the number-ofieataks/thoroughness
curve? Future studies should study the evaluafecteh different settings
— longer sessions, different types of interfacé@&m@nt stages in the life
cycle (from early prototypes to released systemshsites versus desktop
software versus physical products, etc.

* How many evaluators are needed to find a reasomaiohder of problems
in a usability session? From a cost-benefit staimipat what point does
the cost of adding another evaluator become gréaderthe benefit of
finding additional usability problems? This is dogent on knowing the
return-on-investment of finding a usability problgpart of cost-justifying
usability, an aspect of usability that itself neads$her research.

* Itis necessary to involve multiple evaluators aenpensate for the “wild
card effect” of individual evaluator variability?a@ involving a large
number of users compensate for a small numberalfiators? Can
involving a large number of evaluators compensate fsmall number of

users?

When increasing the number of users in a usaldgyis undesirable due to limitations
in time, resources, or available users, addingtaxha@il evaluators may be an appropriate
strategy for increasing the number of problems tbirurther research should verify the
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results of this research using longer and more texmysability sessions and varied

evaluation settings.

4.2 Is Usability Testing the “Gold Standard” of Evaluation?

Usability testing has been called the “gold staddéXickerson & Landauer,
1997, p. 17) of usability evaluations for its theghness in finding usability problems
and focus on the user’s experience with the intetfeJsability testing with end users has
been used as a benchmark or baseline to asses$oothative evaluation methods,
particularly analytical methods (Cuomo & Bowen, 49Besurvire et al., 1991;
Desurvire et al., 1992; Law & Hvannberg, 2004b; Mafhlkt al., 2005; Nielsen, 1994Db).
Several previous authors have suggested that iigabgting may not be appropriate to
use as a yardstick for other techniques becaus@adt perfect, being subject to
limitations of the laboratory environment, studgid@ flaws, and evaluator biases
(Hartson et al., 2003; Jacobsen et al., 1998; Newri208). The results of this research
suggest that usability testing is subject to aruatar effect similar to expert review
techniques. Usability testing may find false alaand incorrect problems, and it may
miss real usability problems. Different evaluationsl different problems, even when
watching the same users. Simulations of the custemly with smaller sample sizes
found that individual thoroughness would have bexgr-estimated, which is a threat to
internal validity. Studies that compare evaluatiechniques to usability testing with a
single evaluator may under-estimate the effectisermé the other technique as compared

to usability testing, which is also a threat teemfal validity.

The implication for usability researchers is thsabhility testing may not be a
reliable benchmark for other UEMSs. In particulagnaall usability evaluation (fewer than
10 users) with a single evaluator is not approprat creating a benchmark set of
problems to assess the effectiveness of other UEMther research is needed to
determine whether increasing the number of useevauators is more effective and to
determine appropriate numbers for various sizefates and study purposes. Creating a
comprehensive benchmark set of usability problerag raquire more users and

evaluators than a simple formative evaluation asqfahe product design cycle. We
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need to carefully examine previous UEM comparisaseaech and limit the implications
we draw from studies that used a single evaluatougability testing to generate the
master problem list. It is also important to kndwe humber of evaluators/evaluations
that were involved in creating a master problein ksr example, while the current study
involved 44 evaluators, the master problem list based on 58 evaluators (44
participants, 7 pilot participants, and 7 pilottpapants from an external researcher).
Hornbaek and Frakjeer (2004b) tested two differestinijues with 43-44 evaluators
each, but created a problem list using all reparts, so their list was based on 87

evaluators.

4.3 Measure Both Quantity and Quality

The Phase Il study found no differences betweethestis and practitioners using
measures of problem detection alone — thorougharesseliability for all problems and
severe problems. There were, however, differeneegden the groups across the six
guidelines used in Phase Il, and alsoBacking DataDescribe a Solutiorand
Impact/SeverityMeasuring adherence to the guidelines can pravitere complete
picture of evaluation effectiveness than measypnodplem detection alone. Several
additional features of problem description conteete identified, including use of

images and screenshots, correctness, vaguenegacieskionalism.

The guidelines developed for this study can be usédaure studies to compare
evaluation effectiveness. They can also be useftrhining usability evaluators,
providing instructors with a means to grade ushiéports and provide feedback to
students, and providing students with guidelinesaating problems descriptions in
class projects. The guidelines could be used sxsekamples of good problem
descriptions, bad problem descriptions, and diffestyles of writing problem
descriptions for creating training materials foalidity evaluators. For example, student
evaluators could watch the movie used in Studyritevheir own problem descriptions,
and then compare their descriptions to sample gh®ers to note weaknesses in their
own descriptions. While following each and everydgline might be too time-

consuming for a practicing evaluator, it would besaful exercise for usability students.
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Usability practitioners could use the guidelinesnindify problem reporting forms or
checklists, and to evaluate their work productsrisure that they are writing effective

problem descriptions in their usability reports.

Further work is needed to develop the guidelines a®l for grading usability
reports, particularly the guidelines where the palgatings were not reliable,
Clarity/Jargonandimpact/SeverityAdditional training or group discussion to achieve
consensus before judging might increase reliabilityot, the statements for the Likert-
type scales could be rephrased, additional exptarsaof the guidelines could be
provided, or the guidelines could be rewritten frtha original questionnaire responses.
While opinions about the guidelines were genernadigitive, this study consulted
primarily usability practitioners. Other stakehaklén the usability process, such as
developers, managers, designers, marketing andigiredpport, may have different
opinions about the information that is importantitem. The importance of the various
guidelines may also differ depending on the typprofiuct or type of company, and it is
important to understand which guidelines are nmogtirtant in various evaluation

settings.
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APPENDIX A.
Al

UEM Comparison and Evaluator Effect Studies
Summary of Studies

This table lists previous studies comparing UEMseasuring the evaluator effect within a
UEM. This table excludes studies that focused erutier effect or determining how many users taihel
in a usability test (Faulkner, 2003; Law & Hvanripe2004a; Smilowitz et al., 1994; Spool & Schroeder
2001; Virzi, 1990, 1992; Woolrych & Cockton, 200igcus soley on the effects of design and redesign
(Bailey, 1993; John & Marks, 1997) and studies tisstd already-found problems for severity judgments

(Hassenzahl, 2000), evaluation of competing hacsigsomervell & McCrickard, 2004) or classificatio
reliability (Andre et al., 2001). This table alscckides UEM comparison studies that only used one
evaluator per UEM, which are too numerous to tiglividually. Abbreviations for specific UEMs are

explained in a separate table in section A.2.

Study UEM #, Type of Evaluators*
Bailey, Allan & Raiello (1992) uT 1 unspecified, 4 rounds of testing/redesign
HE 22 computer professionals
(programmers, SA, HF)
compares to Molich & Nielsen (1990)
Baker, Greenberg & Gutwin (2002) HEG 16 CS HCI undergraduates
2 HCI professors
9 HCI graduate students
Bastien & Scapin (1995) EE 9 usability specialists
EC
EE 10 usability specialists
EE
Bastien, Scapin & Leulier (1996) EC 6 ergonomics students
DP 5 ergonomics students
EE 6 ergonomics students
Beer, Anodenko & Sears (1997) CW 6 software developers/testers
uT 1 author
Catani & Biers (1998) EE 5 usability professionals
uT 1 evaluator
Chattratichart & Brodie (2004) HE 5 graduate students
HE-Plus 4 graduate students
Connell & Hammond (1999) HE 8 novice undergrads, 5 experienced researchers
CHP 8 novice undergrads, 5 experienced researchers
EE 8 novice undergrads, 5 experienced researchers
HE 8 novice undergrads
CHP 8 novice undergrads
EE 7 novice undergrads
Cuomo & Bowen (1992; 1994) SMG 1 HF professional
EE 2 HF professionals
ACW 2 HF professionals
uT 1 unspecified
De Angeli, Matera, Costabile, Garzotto & HE 14 HCI seniors
Paolini (2003) SUE 14 HCI seniors
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Study UEM #, Type of Evaluators*

Desurvire & Thomas (1993), uT 1 unspecified (same as next two studies)
Desurvire(1994) PAVE 3 HFE experts

3 system developers
3 non experts

Desurvire, Kondziela & Atwood (1992), UT
Desurvire(1994) ACW

HE

1 unspecified (same as previous and study)
3 HFE experts

3 system developers**

3 non-experts

3 HFE experts

3 system developers**

3 non-experts

Desurvire, Lawrence & Atwood (1991), UT
Desurvire(1994) SMG
SMG

1 unspecified (same as previous two studies)
>1 Ul expert
>1 Ul non-expert

Doubleday, Ryan, Springett & Sutcliffe uT

1 unspecified

(1997) HE 5 HCI experts
Dumas, Molich & Jeffries (2004), Rourke UT 9 professional teams
(2003): CUE-4 EE 8 professional teams
Dumas & Sorce (1995) EE 5 usability experts
Dutt, Johnson & Johnson (1994) HE 3 graduate students, 2 in HCI
Cw 3 graduate students, 2 in HCI
Frakjeer & Hornbaek (2005) uT 4 mixed backgrounds
CuT 4 mixed backgrounds
Fu, Salvendy & Turley (1998) uT 1 team unspecified
HE 6 usability experts

Hammond, Hinton, Barnard, MacLean, uT
Long & Whitefield (1984) EE

1 unspecified
6 HF experts

Henderson, Smith, Podd & Varela-Alvarez LD

40 psychology students across 3 interfaces

(1995) HSQ 39 psychology students across 3 interfaces
INT 37 psychology students across 3 interfaces
VP 32 psychology students across 3 interfaces
Hertzum & Jacobsen (1999) Cw 11 graduate students,

half with industry design experience

Hertzum, Jacobsen & Molich (2002): CUE-BE

11 professional usability specialists

Hornbaek & Frakjeer (2004a) CW 10 CS graduate students
MOT 10 CS graduate students

Hornbaek & Frakjeer (2004b) HE 43 T-year CS undergraduates
MOT 44 P-year CS undergraduates

Jacobsen, Hertzum & John (1998) uT 2 experiencatlators

2 beginner evaluators
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Study UEM #, Type of Evaluators*
Jeffries, Miller, Wharton & Uyeda (1991) HE 4 HCI researchers
HPG 1 team of 3 SWEs
GCW 1 team of 3 SWEs
uT 1 HF Ul specialist
Karat, Campbell & Fiegel (1992) uT 1 team 2 usability engineers
uw 12 GUI users, developers & Ul specialists
Uw 12 pairs of'
(x2 different interfaces**)
Kessner, Wood, Dillon & West (2001) uT 6 professibreams
6 professional teams reanalyzed from CUE-2
Law & Hvannberg (2002) uT 2 experienced evaluators**
HE 2 experienced evaluators**
Law & Hvannberg (2004b) uT 1 unspecified
HE 8 undergraduate students**
8 graduate students**
2 post-graduate students**
GPP 8 undergraduate students**
8 graduate students**
2 post-graduate students**
Lesaigle & Biers (2000) UT-1 5 usability professionals
uT-2 5 usability professionals
UT-3 5 usability professionals

Lewis, Polson, Wharton & Rieman (1990) uT

1 unspecified

cw 3 creators of CW
1 other evaluator
Long, Styles, Andre & Malcolm (2005) UT-1 15 usability students
uT-2 15 usability students
Mack & Montaniz (1994) W 5 usability specialists
5 non-usability specialists
CwW 5 usability specialists
5 non-usability specialists
Mankoff, Fait & Tran (2005) uT 1 team of authors
EE-1 9 web developers
EE-2 9 web developers
EE-3 9 blind users
Bobby (automated evaluation)
Molich et al. (1998): CUE-1 uT 3 professional teams
Molich et al. (1999), Molich, Ede, uT 6 industry/university teams
Kaasgaard & Karyukin (2004): CUE-2 2 student teams
QUIS 1 industry/university team

Molich & Nielsen (1990), Nielsen & Molich HE
(1990)

77 readers of Computerworld

Nielsen (1992) HE

31 CS students, no training
19 usability specialists
14 usability & IVR specialists
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Study UEM #, Type of Evaluators*
Nielsen (1994b) HE 11 usability specialists
uT 1 team of authors
Nielsen & Molich (1990) HE 37 CS students in Ulicse
HE 34 CS students in Ul course
HE 34 CS students in Ul course
Nielsen & Phillips (1993) uT 1 unspecified
HE-1 12 experienced usability specialists
HE-2 10 experienced usability specialists
HE-3 15 experienced usability specialists
GOMS 19 upper-division undergraduates
Palacio, Bloch, & Righi (1993) UT-1 4 temps with 3 months experience**
UT-2
Sears (1995) HW 3 graduate CS students in Ul evaluation class
HE 3 graduate CS students in Ul evaluation class
Cw 3 graduate CS students in Ul evaluation class
Sears (1997) HW 6-7 CS graduate students
HE 6-7 CS graduate students
CwW 6-7 CS graduate students
Sears & Hess (1998) CW-1 8 students (CS, IS, HCI)
CW-2 9 students (CS, IS, HCI)
Skov & Stage (2004) uT 36 teams 1st year students
8 professional teams reanalyzed from CUE-2
Skov & Stage (2005) UT-1 8 2%year undergraduate CS students
uT-2 6 2"“year undergraduate CS students
uUT-1 2 usability experts
Vermeeren, Kesteren & Bekker (2003) UT 2 unspecified individuals **
uT 2 unspecified individuals **
uT 2 unspecified individuals **
Virzi, Sorce & Herbert (1993) EE 6 usability professionals
UT-1 1 research assistant**
uT-2 1 research assistant**
Wright & Monk (1991) uT 1 team of HF specialists (authors)
7 teams of just-trained undergrads
CE 6 teams of just-trained undergrads
uT 8 teams of undergrads
Zhang, Basili & Shneiderman (1999) PBI 12 professionals — mixed backgrounds
HE 12 professionals — mixed backgrounds

*All UEMs are between-subjects except where ** gates within-subject study. Numbers for UT are

numbers of evaluators or teams of evaluators (sets). Abbreviations for types of evaluators: Cotapu
Science (CS), Human-Computer Interaction (HCI), ldarfractors/Engineer(HF/E), Information Systems
(IS), Software Engineer (SE), User Interace (UheTable in A.2 explains the UEM abbreviations.
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A.2  Description of UEMs
A_bb_re- Description Source for Technique Family
viation
ACW Automated cognitive walkthrough Rieman, Davidajr, W
Esemplare, Polson, &
Lewis (1991)
Bobby  Bobby online tool for testing website Bobby 5.0 ("Bobby 5.0," O
accessibility, now available as both WebXACT 2005) , WebXACT
and Bobby ("WebXACT," 2004)
CE Cooperative evaluation, think-aloud testing Wright & Monk (1991) uT
where the evaluator helps the user walk through
a prototype
CHP Principles from Connell & Hammond (1999) Coh&eHammond EE
(1999)
CUT Cooperative usability testing Frokjeer & HornbgB05) uT
Cw Cognitive walkthrough Lewis, Polson, Wharton & W
Rieman (1990), Wharton,
Rieman, Lewis & Polson
(1994)
DP ISO 9241Dialogue Principles ISO 9241:10 (1999a) EE
EC Ergonomic criteria Scapin & Bastien (1997) EE
EE Expert evaluation with no formal method or EE
method name. This includes studies that use a
technique called “heuristic evaluation” but do
not specify that they are using Nielsen’s heuristic
evaluation method (Nielsen, 1994b; Nielsen &
Molich, 1990)
GOMS  Goals, operators, methods and selection JoKirekas (1996) O
GPP Gerhardt-Powal’s Principles Gerhardt-Powal9§) 9 EE
GCW Cognitive walkthrough performed by a group w
HE Heuristic evaluation Nielsen (1994b), Nielsen & EE
Molich (1990)
HE- Heuristic evaluation plus a usability problems Chattratichart & Brodie EE
Plus profile (2002)
HEG Heuristic evaluation for groupware Baker, Gleg & Gutwin EE
(2002)
HPG Hewlett Packard’s software guidelines Hewlett#ard EE
Company’s Softguide:
Guidelines for usable
software (as cited in Jeffries
etal., 1991)
HSQ Questionnaire from the Henderson et al. (1995Henderson, Smith, Podd & O
Varela-Alvarez (1995)
HW Heuristic walkthrough Sears (1995; 1997) EE/W
INT Review of interview transcripts O
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A_bb_re- Description Source for Technique Family

viation

LD Review of logged data O

MOT Metaphors of human thinking Hornbaek & Frakjeer W
(20044a; 2004b)

PAVE Programmed Amplification of Valuable Experts ednrvire & Thomas (1993) EE

PBI Perspective-Based Inspection Zhang, Basili, & EE
Shneiderman (1999), Zhang
et al. (1998)

QUIS Questionnaire for User Interaction Satisfattio Chin, Diehl & Norman O
(1988)

SUE Systematic Usability Evaluation inspection Dwgéli, Matera, EE
Costabile & Garzotto
(2000)

SMG Smith & Mosier Guidelines Smith & Mosier (1986) EE

uT Usability testing, think aloud or performance uT

testing (usability testing without think aloud)

uw Usability walkthrough Karat, Campbell & Fiegel W
(1992)

VP Review of verbal protocol transcripts Hendersemijth, Podd & O
Varela-Alvarez (1995)

W Walkthrough — an expert evaluation using

specific tasks to focus the evaluation process
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B.2  Recruiting Letter
Dear Usability Colleague:

| am a Ph.D. candidate in Human Factors at Virgireah, studying under Dr. Tonya L.
Smith-Jackson in the Department of Industrial apsté&ns Engineering and Dr. H. Rex
Hartson in the Department of Computer Science. Myeattation research focuses on
developing a training system for new usability pitamners to improve the effectiveness
of their formative usability analyses. As part loiktresearch, | would like to identify the
important qualities of usability problem descripisogenerated during formative usability
analyses.

| ask that you fill out this survey and share yopmions about what constitutes a good
or bad usability problem description; it shouldg&0-30 minutes. Once | have collated
the responses, | will send out a second, shorteeguo ask you to rate the qualities |
have collected from all of my respondents. | wdkpthe final results of the survey to this
mailing list, when they are available.

The survey is available at this URL:
http://hci.ise.vt.edu/~mcapra/UsabilitySurvey/

Please fill out the survey by 10pm EST on <DATE>

Feel free to forward this email to other usabifitpfessionals that may be interested in
filling out this survey.

Thank you for your consideration,
Miranda Capra

Miranda Capramcapra@vt.edu>

Ph.D. candidate and Alexander E. Walter Fellow
Grado Department of Industrial and Systems Enginger
Virginia Tech --http://www.ise.vt.edu/
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B.3  Questionnaire

Usability Survey -
Section 1 (of 3): Please Tell Us About Yourself

1. Approximate years of usability experience. Rlemsly count years that you have spent conducting
usability evaluations of user interfaces in anytegn(industry, university, etc.).

2. Approximate number of usability evaluations y@ve conducted:

3.  What usability technique(s) do you commonly wsen conducting usability evaluations?

Cognitive Walkthrough
Expert Review
Focus Groups
Heuristic Evaluation
Heuristic Inspection
Laboratory Testing With Users
Naturalistic Observation
Remote Usability Testing
Surveys
User Interviews

Other: | |

4. Where do you currently work?

Industry
Government
Military
University
Other: | |

5. What is your job position/title?
| |

6. Do you have a degree in a usability-relatedifidf so, please describe your highest usability-
related degree. If not, please explain how you lgaeed your knowledge and experience in

usability evaluations. _
{Flease select one v

Flease select one

Yes, | hawe a Bachelors degree, and my areafield/discipline/specialization is:

Yes, | hawe a Masters degree, and rmy aregffield/discipline/specialization is:

Yes, | hawe a Doctoral degree, and my aregffield/discipline/specialization is:

Mo, [ do not hawve a related degree, but ry usahility experience cormes from the following:

| Submit Section 1 |




184 Miranda G. Capra

Usability Survey -

Section 2 (of 3): Usability Problem Description Qualities
Imagine the following scenario:

You, a usability practitioner, are part of a teasessing the usability of a user interface (wepsite
software, consumer product, etc.) that you may @y not have designed. The ultimate goal of
your assessment is to develop a set of improveneie interface.

You have just completed a formative usability eatibn using usability testing with end-users.
Your current goal is to generate a list of usapititoblem descriptions that summarizes the data
collected during the study both from user inte@ttiand from expert observations during the test.

The people reading the descriptions (e.g. usalpli&gtitioners, developers, marketing, product
development, management, clients) may or may na haability training. They may use this list
for many purposes, such as deciding which probtenfis in the next product release, designing
interface changes, or adding features to the softwa

Given this scenario, consider the individual usgbgroblem descriptions that you will write. Whettould
you include in these descriptions? What shouldamnid? What makes one usability problem description
better or worse than another problem description?

If you can think of more qualities than there graces below, you can
| Add another blank entry |

good
Name of the quality: | isTbEld quality.

Describe this quality. What is it? What makes iportant? How does it contribute to or detract frgoar
usability evaluation process?

good
Name of the quality: | isTbEld quality.

Describe this quality. What is it? What makes iportant? How does it contribute to or detract frgoar
usability evaluation process?
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good
Name of the quality: | islkad quality.

Describe this quality. What is it? What makes iportant? How does it contribute to or detract frgoar
usability evaluation process?

good
Name of the quality: | islkad quality.

Describe this quality. What is it? What makes iportant? How does it contribute to or detract frgoar
usability evaluation process?

good
Name of the quality: | isTbEld quality.

Describe this quality. What is it? What makes iportant? How does it contribute to or detract frgoar
usability evaluation process?

If you can think of more qualities than there graces above, you can
| Add another blank entry |

| Submit Section2 |
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usability survey -
Section 3 (of 3): Usability Skills

What are important skills for usability practitiordo have when analyzing qualitative data colédtem
usability testing with end users, when identifyidgggnosing, analyzing and describing usabilityopems?

What are common mistakes made by inexperiencedlitigg@bactitioners when identifying, describingdn
analyzing usability problems found through usapiidsts with end-users?

What are common mistakes made by all usabilitytfifaigers, even experienced practitioners, when
identifying, describing and analyzing usability blems found through usability tests with end-users?

Do you have any other comments about the identificaanalysis and description of usability probgem
collected through usability testing with end-uséiat you would like to share? Or any other comments
about this survey?

| Submit Section3 |
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B.4  Questionnaire Responses

Respondent #1

Title: summary information

Type: good

most of the audience you described is not fonaafling. If you do not catch their attention iruenmary,
they will never get to the individual descriptions

Title: readability
Type: good
Clear concise description needed for actionability

Type: bad

Title: technical or system centric

Those who decide whether or not action will be tagften are not familar with any technical (e.qg.,
software, hfe) or system jargon so write without it

Type: good
Title: concise
can not expect that audience will read carefully

Title: bounded

Type: good

To what extent can results be extrapolated to stheand why. Common refrain: this does not apply
me because you did not test ...

Title: descriptive

Type: good

No description of issue, no action. Need to wha$se, what's impact on user, what's business imipaw
is the issue classified, how often does it happdrich users did it happen to, etc.

Title: prioritized
Type: good
Action plans require knowing what things are magbartant to change and why.

Title: participatory

Type: good

Evaluations and evaluation reports done off ink darner without the inclusion of key stakeholdéos
not result in real change. Take a participatoyrapch to maximize agreement before the report goes
... reduces prob of free for alls afterwards

Title: user centric

Type: good

Make the report about the user and organized arasedwork. Helps people understand the work done
with the tool and is a good framework for discumsio

Title: prescriptive

Type: good

Suggest next steps at both the summary and detailedd Limit your guessing in recommendations to
those that you are sure of and suggest follow-ugk\Waeeded to determine between different options

Title: interconnected
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Type: good
Do not treat each issue as an island onto it$edfpart of a larger system and your recommendsitiwed
to take that into account.

Important Skills
e human factors
e system thinking
» good writing skills
e good at seeing patterns
e user-centric thinking
» good knowledge of the system being tested
e ability to think at both the macro and micro levels
« understanding of the user work context

Mistakes that everyone makes (even experienced ptémners)
1. Focus on the user but ignore how larger workecdmrelates.
2. Do not get a second opinion.
3. Do not use the evaluation as a tool to get owstdhinking about users in a more proactive
fashion.

Mistakes that novices make

1. they believe that the solution suggested bytiee must be the right solution as opposed to a
symptom

2. They get lost at the micro level and fail to g macro implications.

3. fail to take into account how user and orgaiora qualities interact with the qualities of the
system

4. Write up every little detail but fail to pull bthe trends. They do not realize that analysimadse
about reducing the data into something understdadather than documenting every detail.

5. Do not consider their user (report audience)nwhigting up

6. Recommendations are trite rewordings of Nietsbauristics.

7. Make recommendations for specific actions wineyy do not have enough data to suppport ...
should be recommending follow-up studies not badslai

Respondent #2

Title: technical HFE language

Type: bad

I've seen problem descriptions that a non-HFE coatdunderstand. Since the purpose of writing Wido
is to communicate, the report becomes less thasieipaoduct.

Title: Prioritized
Type: good
The dev team needs data to decide whether todixidifiect.

Title: Description of impact
Type: good
Again, the dev team needs data to decide whettfer tioe defect.

Title: Quantified

Type: good

The audience of the evaluation (if a u-test) willays want to know how many people it happenectg.(
3 of 7 users).

Title: Misleadingly quantified
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Type: bad

If you're testing 8 users and 2 users ran inteaing, saying that 25% of the users had the issue is
misleading, since it implies an extrapolation te thhole population of users that you cannot malsedba
on so small a sample (unless the pop. is excegdémghll).

Title: Solution

Type: good

Dev teams don't want you to beat around the butitey-want you to tell them how to solve the prohle
So make a very specific suggestion for the UI.

Important Skills

- Observation skills, noticing everything withohet"oh, that's irrelevant" filter turned on

- Knowledge of the domain, allowing them to makédrenypotheses about mental models
and causes for errors

- Ability to aggregate and generalize without lgsthe specificity that keeps the findings
accurate

- Ability to draw distinctions between things teese similar in one way but are dissimilar
in an important way

Mistakes that everyone makes (even experienced ptémners)
- Attacking the surface problem rather than gettmthe underlying problem
- Concentrating too much on tasks rather than highel user goals

Mistakes that novices make
- Giving frequency of occurrency in percentages
- Failing to give the big-picture summary of hovahk the product is
- Missing subtle problems that could have been dduhwatching the users' eyes, reading
between the lines, noticing the seemingly irrelé\wmall details
- Jumping to conclusions too quickly

Respondent 3

Title: Severity

Type: good

How serious is the problem - will it prevent ustmsm accomplishing their goal or can they bypass it
Helps prioritize issues

Title: Scope
Type: good
How many users will be affected by this problemlgddeprioritize issues

Title: Hypothesized cause of problem

Type: good

If users are having trouble finding a web page,tidhaausing the problem? This has important
implications for the proposed solution.

Title: Proposed solution

Type: good

This feature is much less important that the otHmursit helps to start discussions with develop&he
usability engineer should be careful not to intestmuch of their self-esteem in their solutionséese
there are often other people on the team who heiterlexperience in programming, graphic design, et
and can come up with better solutions.

Title: Problem description
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Type: good
What exactly is the problem?

Respondent 4

Title: impacted audience / scope

Type: good

define what segment of user population is affebtethe problem. Helps development team assess
important and market impact of fix / nofix decision

Title: severity

Type: good

provide a graded scale score( high, medium, log), atith definitions (e.g. high = unable to contplstep
of core task ) of impact of problem on users abtlit complete a task or activity.

Title: heuristic

Type: bad

not necessarily a "bad" quality of a problem staetnbut not always a useful one. In context ofriséia
reviews, identifying the heuristic that has beeaslated by the reported error may have some value fo
usability professionals, but by itself is not udeffiormation for the wider development team.

Title: error type

Type: good

creating a general typology or errors or findingsf the data gathering process is essential wheyeve
have open ended response data. You need a wagractérize, organize, and quantify the findings to
understand overall trends and patterns

Important Skills
need to have some kind of defined, repeatable pspse that the same

Mistakes that everyone makes (even experienced ptémners)
losing sight of the objectives of the product abgeotives of the analysis, failing to define ank as
guestions via the analysis that will provide usefittinent actionalbe information

Mistakes that novices make
losing sight of the objectives of the product abgeotives of the analysis, failing to define ankl as
guestions via the analysis that will provide usefittinent actionalbe information

Respondent 5

Title: valid

Type: good

The problem description (pd) must give a valid vigithe real problems experienced by the
users/observed by the experts.

Title: visual

Type: good

| prefer to present problems on screen printoatshe designers can easily see where in the protjreyn
appear.

Title: usable
Type: good
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The problem description should be usable: desigmeist know what to do with it. So: diagnostic
information and revision proposals make pb's beable than just problem detections.

Important Skills
- ascientific training and/or attitude (a usapitiéster does evaluation research). Must be able to
distinguish own impressions from user observatibhsst be able to discriminate between main
and minor problems. To work systematically.
- must be good in dealing with people (users, aesg etc.)
- must have a very good overview of potential ugglproblems and underlying factors (eg. human
factors)

Mistakes that everyone makes (even experienced ptamners)
- forget to take situational context of REAL ustiaccount. Thinks that successful use of program
in lab conditions predict a good reception in trerket.

Mistakes that novices make
- mix own preferences/dislikes with users' problems
- unsystematical, biased analysis of data (narisig to tapes, but just working from notes or
impressions)

Respondent 6

Title: Task
Type: good
The task the problem relates to

Title: Participant
Type: good
Which participant experienced the problem

Title: Principle
Type: good
What principle the usability problem relates to

Title: Recommendation
Type: good
A recommendation for the fix.

Important Skills
Important quotes, screens, number of times the isspeats itself and recommendations.

Mistakes that novices make
Only stating the problems.

Other Comments
Ways to improve the ways we can move the notes flentbogging sheets or video and into a summary
table of issues and recommendations.

Respondent 7

Title: brevity
Type: good
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The problem description should be brief. Most peopill not begin reading a report that looks difiicto
read.

Title: level of severity

Type: good

The problem description should indicate the seyerfithe problem so that other members of the
development team can decide whether it shouldxee fnow or later.

Title: recommended fixes

Type: good

If possible, the problem description should bediwttd by one or more problem solutions. The potentia
solutions will help other members of the developtiteam can decide whether it should be fixed now or
later.

Title: hypothesized causes

Type: good

The problem description should suggest a caustéoproblem being described. Describing the cafise o
the problem helps the reader evaluate the propssatons.

Title: reference to non-test factors

Type: bad

By "test", | mean the evaluation methodology. Thabyem description should not refer to anything tha
not part of the evaluation methodology or envirombanother words, the reader should be able td tea
evaluation and understand its implications withmaing to know the history of the product developme
This also prevents the evaluation report from daimig "l told you so" editorials which have no piain a
usability evaluation.

Title: non-pragmatic information

Type: bad

The problem description, cause, or solution shaoldcontain information that would be of interest t
HFES members only. If the development team belidivaisthe report writer is a usability expert, ttiee
expert does not have to demonstrate that expéyissing psychology/engineering jargon that must be
explained to the reader.

Title: failure to separate well-informed opinions fromegses

Type: bad

The problem description, proposed solution, or higpsized cause should be qualified by the usability
expert's level of certainty. It is better to sayltin't know" than to lead people to believe that soe
certain about something.

Important Skills

* mastery of the work domain that the system beirgigthed is intended to support

» an full understanding of the roles played by uséthe systems, their goals, their skills and
abilities

e parametric and non-parametric data analysis

» observational skills, i.e., the ability to understavhat is being said compared to how it is said

« understanding of how organizations work - this rhayuseful only to people developing software
for large organizations

Mistakes that novices make
* emphasizing the trivial - not all usability problgemre important
* misunderstanding the role of usability - usabiléyne of several factors affecting system design
» inability to take criticisim without taking it pavsally — som

Mistakes that novices make
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The problems | described for inexperienced practérs are problems for all practioners. | don'tknioat
| that experience is the distinction that is impatt The differences I've observered, between iticawrs,
have been based in skills rather than experienost bf the differences arise from a lack of basintng
or education, on the part of the less skilled ftiacer.

Respondent 8

Title: Users Goal
Type: good
Provide a clear and unambiguous description ofjtiad that the user was trying to achieve

Title: User's outcome
Type: good
Describe the eventual outcome that the user aathieve

Title: The primary usability problem(s)

Type: good

Details the precise problem that the user encoediddescribe this in terms of the navigation flavd/r
interaction architecture.

Title: Severity Ratings

Type: good

Include ratings of problem severity (pref 1-2 syale that design/Engineering knows where to focus
resources

Title: Provide Recommendations
Type: good
List recommended fixes/design improvements. Prosjakzific details.

Title: Create a check-list

Type: good

Create a "problem-fixing" check list so that you ¢eack development of changes. Arrange with
engineering/design for you to stay in the looplymbblems are either fixed or you hae explanatisto
why fix not possible.

Important Skills
A thorough background and understanding ogf hunsgohmlogy, and experimental design/data analysis

Mistakes that everyone makes (even experienced ptamners)
Failing to assign severity ratings to the problems

Mistakes that novices make
Failure to control variables in the test desigapility to know when they are looking at a problemrsory
descriptions and over use of "cut and paste"

Respondent 9

Title: State What Happened
Type: good
Explain what happened. Bring everyone to a complace.

Title: State Why This Is Not Correct
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Type: good
Level the playing field between experts and noneete

Title: State What Should be Done to Correct

Type: good

Without this, you are no good as a UE. Lots ok$atan identify problems, the key is to be ablprtapose
solutions.

Title: Be Concise
Type: good
Keep it concise - otherwise people 1) ignore 2pread too much into it.

Title: Be Precise

Type: good

Language is very tricky - especially if you're wimidc with non-english speaking developers - defioary
terms and be very certain you abide by your déding.

Important Skills

An open mind. It is far too easy to become dramta the tunnel of self-righteousness. Do not presu
Try to establish a pattern but be ready to disdaattheory if another develops. Always try to elep
multiple theories.

Mistakes that everyone makes (even experienced ptaimners)
Believing that users are designers and takieiy thput literally.
Inability to abstract a solution from fuzzy data

Statistical malfeasance

Imprecise use of language

Verbosity

Good experimental design.

ok whE

Mistakes that novices make

1 Believing that users are designers and takieiy thput literally.
2 Falling in love with their designs.

3. Getting defensive when users critisize a design.

4, Failure to recognize the big issues from thellsomes.

5 Inability to abstract a solution from fuzzy data

6 Statistical malfeasance
7 Imprecise use of language
8 Verbosity.

Other Comments
Overall, usability (as practiced in the wild) isilg more of an art than a science. People appyglas a
general rule about their behaviors and interpretiegoehaviors of others. This needs to change...

Respondent 10

Title: Supports finding way through task

Type: good

Helps user recognize first step and subsequerd st no trial and error. This is important be@its
reduces the cognitive strain on figuring out witatld and where to go in the interface.

Title: Helps user recover from errors
Type: good
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User is able to easily recover from the error. Thisnportant because it prevents the user fromimgak
catastrophic error.

Title: System interaction is similar to other modelsnéraction

Type: good

When user's can interact with a system that ida&irto other conventions and models, it providesoae
efficient interaction experience.

Important Skills
Familiarity with guidelines and standards.
Descriptive stats.

Mistakes that everyone makes (even experienced ptaimners)
Discounting the severity/impact of the problem heseathey think the user is stupid.

Mistakes that novices make
Focusing on "emotional” problems or problems ofgnence.

Respondent 11

Title: Task

Type: good

Describes the task the user/reviewer performeduhedvered the usability problem. This provides a
context for the description of the problem and badthers recreate the problem.

Title: Objective data

Type: good

When available, it is important to present objextilata about the task up front. This helps téh&etone
that the problem can be quantified -- it isn't ‘Ayzand/or only one person's view of the user fats.

Title: Critical incidents or Theory/Heuristics-based &su

Type: good

Many people have difficulty "seeing" a problem ofrlym objective data. Presenting critical incideimt
an anecdotal manner as well as theory- and hasristised usability issues is important to fillie tetails
of the problem and illustrate its effects. Thistyd the description can also be used to imparteso
principles of good user interface design for thwbe are actually reading the description (i.e.,pgheple
who are most interested in usability).

Title: Impact

Type: good

Estimating the impact of the problem is key. K tisability expert ranks usability problems thitpke
them classify the severity of problems. For ottreiss-functional team members, this is mostly vihey
care about -- how's it going to affect the ovepatject.

Title: Fix

Type: good

Once the usability problem has been explained astifigd, it's important to offer a solution. ltdso good
to duplicate all of the fixes in a separate listdasy reference, preferably grouped by severity.

Title: Vague suggestions

Type: bad

Being too general about how to fix the problem nsak@lifficult to adopt the solution. Well defined
solutions are easier to implement.
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Title: Presenting opinions

Type: bad

Without specific justification, it leaves one opterthe charge of "that's just your opinion -- lustj as
much a user as you. " Make it clear that the l|prakisn't just one person's opinion.

Important Skills
* Understanding the principle that underlies the plzén
* seeing how the same problem may manifest itseffuitiple ways
* based on the problem, inventing a solution thadithat specific problem
« culling which observations are problems for somergisbut its fix would create problems for a
much larger number of users
» understanding the different problems encounterexdwjce and experienced users

Mistakes that everyone makes (even experienced ptaimners)
» estimating the impact of a problem on systemsdbatn't exist yet
» failing to recognize that increased user contrabilly means more complexity
* getting default settings right -- most users wohénge them
» providing designs to developers which can be impleted with a minimum of consultation

Mistakes that novices make
» thinking that describing the problem makes it ssfident that it is a problem and how to fix it --
that usability somehow sells itself
« thinking that if users had a problem it automaticaieans there is a usability problem. While
that's the case most of the time, one shouldntirbecan extremist -- to err is human. Usability
seeks to minimize design-induced mistakes, notecbtruman nature.
» estimating how long a participant will take to merh a set of tasks

Other Comments

Although identification, analysis, and descriptame key to writing a good report, the usabilityfpssional
needs to advocate for the user and seeing charayds o fix the usability problems. It's one thing
describe the problem, another to offer a solutaritf and still another to get it implemented wioere is
competing for resources.

Respondent 12

Title: Component

Type: good

You need to know which component of the producttablem is associated with (page, dialog boxdfiel
etc.). This is important so the developers knowtddix.

Title: Granularity

Type: good

The granularity of a problem is the "size" of theldem or level of detail. A problem might be fine
grained (problem with a field) or large graineddlmeavigation architecture). Problem reporting seted
address different levels of granularity for diffet@udiences. Those fixing the problem need tdisee
grained problem reports. Presenting the wrong lefrgtanularity can impeded fixes.

Title: Severity

Type: bad

Severity is the amount of loss in time, data, rafiom, that a problem will cause. Knowing how seve
problem is sometimes requires domain knowledge hwtiie usability engineer does not have.

Title: Frequency
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Type: bad
The number of times that a problem occurs or iglipted to occur based on a sample of participants.

Title: Breadth of impact

Type: bad

Breadth is the extent to which a problem affecteyrthings. For example, a bad control might aftaet
product in many places.

Important Skills
e Domain knowledge
e Sense of granularity
e Good language skills
» Description that is factual

Mistakes that everyone makes (even experienced ptémners)
* Not clear about the impact
»  State multiple problems as a single problem
» Interpret rather than describe a problem

Mistakes that novices make
* Not clear about the impact
e  State multiple problems as a single problem
» Interpret rather than describe a problem
* No clear problem definitions

Respondent 13

Title: exemplars

Type: good

The problem description has examples of the proldased on user performance (or violation of
guideline)

Title: taxonomic

Type: good

the problems are grouped together so that possitiltion covers multiple problems where appropatpri
this is difficult to do well, but important in forative evaluation.

Title: vague
Type: bad
description is too high level or not obvious whyllma how it might be fixed.

Title: suggestive of a solution
Type: good
purpose of formative is to suggest how a probleghtribe solved.

Important Skills
« ability to synthesize results
« ability to explain outliers and whether these anpartant or not

Mistakes that novices make
» wrong level: too specific or too general
e no solution in mind.
e contradictory



198 Miranda G. Capra

Respondent 14

Title: Functional
Type: good
How completely a user can achieve their goals/aives with the interface.

Type: good

How fast and accurately a user can complete thskstwith the interface, both initially and whes it
mastered.

Title: Efficient

Title: Learnable
How the interface helps the user to become compasémg the product, both initially and when it's
mastered.

Title: Forgiving
How the interface helps the user prevent erroms foecurring and how it helps users recover frororsrr
should they occur.

Title: Appealing
How pleasant and satisfying the interface is toarsmthow confident users are when interacting thi¢h
interface.

Important Skills

» To be able to group problems into categories tHdtess the different aspects of the interface and
how the problems identified affect the user's eigmee with the interface - e.g., navigation,
terminology, interaction, architecture, other, etc

* To be able to assign a severity rating to eachlpnoland how the severity will affect the
interface.

* To provide statistics on success or failure raesyell as ROl when it comes time to address the
issues.

e To be able to translate all of this into somettimg project manager and client can understand.

Mistakes that everyone makes (even experienced ptamners)
Coming up with solutions too fast before they'iketatime to look at the whole picture.

Mistakes that novices make
Not correctly interpreting what the user's exprdsseexperienced during the study.

Respondent 15

Title: traceability

Type: good

Can be traced to one or more observations in a bastudes references so others can go to souaterial
(e.g., recordings) and get more detail or seelfemselves.

Title: non-judgemental
Type: good
State what happened and your interpretation. [uuhje the design.

Title: evocative
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Type: good
Communicates the essence and impact of the issadyck succinctly.

Title: Describing only an alternate design and not ¢jdddntifying the breakdown.

Type: bad

A problem description should not simply give areaiaitive design. It should focus on what is wraiitt
the current design. An alternate design idea foal.

design (only)

Respondent 16

Title: Severity
Type: bad
The degree to which the interface inhibits tehighdf the average user to succeed at the desasd t

Title: Issue
Type: bad
The usability issue identified.

Title: Recommendation
Type: good
What suggested chagnes should be considered aare moecorrect the idetified issue

Title: Issue

Type: good

Sometimes its just as improtant to identify whaswane correctly and point it out in the issuesigwl so
taht the desingers can leverage that success.

Important Skills

Being able to see beyond the data and rethinkribidgm. Too often designers solve page level proble
when in fact the individual screens may have littlelo with the real problme that users are havkiug.
instance, you can redesign a report generatombybe the users need a graph and not a reportoSO n
matter how well you desing teh reprot generatthirb the wring solution.

Mistakes that everyone makes (even experienced ptaimners)

Even experienced practitioners misidentify whatried task is for the users and focus ont he sdexeh
issues. Most usability professionals don't do vssearch and task analysis as part of every ev@atuat
This is a mistake. You cannot give a representairduation or prepare a representative test withser
observations and tasks analysis.

Mistakes that novices make
Focusing on the button clicks and not ont he pskagyoof the user's actions. Also, designing atdtreen
level without having a clear vision of the big pict, as mentioned in the previos question.

Respondent 17

Type: good
how important is this problem, how important isoiffix it
Title: priority/rank/criticality

Title: descriptiveness
Type: good
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what is the problem, use image if possible to erplere and how problem arises

Title: impact/cost

Type: good

what will happen if problem persists, in terms theg relevant to client - e.g. fewer completed mdeore
errors in inventory, more staff for data entry

Title: suggested fix
Type: good
obvious/standard ways to fix problem if possibfet all problems are easy to fix!

Important Skills
e pragmatism!
e succinctness
» verbal/written fluency/persuasivness

Mistakes that everyone makes (even experienced ptémners)
not understanding technical constraints & possiedi

Mistakes that novices make
ignoring/not understanding client drivers, pri@#tiand constraints, usability for its own sake

Respondent 18

Title: Conceptual Model

Type: good

Major organization of the software. Is it clear amdierstandable. Does it help the user understaohd a
organize their work?

Title: Efficient Navigation

Type: good

Mouse and Keyboard navigation should be possilileuld be efficient - few keystrokes, mouse
movements appropriate to fitt's law.

Title: efficient data entry

Type: good

Use standard interaction elements. Provide ediksiasindicate expected field format. Provide dat&ry
assistance tools such as a calendar control wippregriate.

Title: System efficiency
Type: good
Short response time from the system. Approprisgdifack for longer wait times.

Title: Screen layout

Type: good

Follows a layout grid to align screen elements. idppiate use of whitespace - not too much or tkelit
Appropriate grouping and labelling.

Title: language

Type: good

text is clear, concise, and in user's language tddomany abbreviations or acronyms. Labels awf brit
complete. Potentially new terms have definitionailable.

Title: Consistency
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Type: good
To the level appropriate, the system is considiettt within itself and with other applications theer will
likely use in conjunction with the app. The sanen#nt should look and act the same wherever itreccu

Title: user assistance
Type: good
online help, tips, printed references, etc. areigexl as needed in a context appropriate way.

Title: accessibility

Type: good

Section 508 and/or W3C WAI guidelines are suppottethake the product useful to people with a range
of physical abilities.

Important Skills

Knowledge of user's context of use - preferabhaoitad through ethnographic field studies. Knowledfje
a wide range of devices, their usability attributasd their success/failure. Knowledge of industry
standards, guidelines, and best practices. Knowledithe development environment capabilities - e.g
html, visual basic, java, etc.

Mistakes that everyone makes (even experienced ptémners)

Some describe issues without providing potentialtsms. Perception can be "its easy to criticiné b
difficult to solve". Be able to do design, not jestaluate. Mock up potential solutions and incladeen
shots in the document. Note that there can begerahsuccessful solutions, not just the one a teamo
company uses or your favorite stock solution.

Mistakes that novices make

Know the audience you are communicating to - threytlae user's of your information. A long report is
OK, but it must have a short executive summaryowgrpoint that hits the key points. Be able to desc
the key usability issues in 2 minutes or lessoli yre working in industry, this isn't a sciencejgct or a

school paper. It should't be in APA format. Tryuge a standard company template and writing tgleis
familiar to your audience.

Respondent 19

Title: State the task and context

Type: good

For tests in lab, provide readers with informatidoout what users were asked to do, and in whaegbnt
they were doing it. (For evaluations, what wouldrssdo and why.)

Title: State the success rate with reasons for lackauiess
Type: good
List how many users didn't succeed, and why usarkln't (or wouldn't) perform the task successfully

Title: Provide general recommendations for changes

Type: good

Provide recommendations for improving the desigthaut necessarily providing specific designs. Refe
to good usability practices in the recommendations.

Type: good

Understanding who the real users are is sometinpestdem. If you do not test with a sample of truly
representative users, results may be tainted. Wealldusers have more domain knowledge, and therefo
make less mistakes, or vice versa?

Important Skills
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» Knowledge of good usability practices

» Knowledge of common usability problems

« Ability to get to the real issue when users stragtiie problems aren't always as obvious as they
might seem.

Mistakes that novices make
* Not realizing the real issue when users strugghés 3kill often only comes from experience, or a
usability person's own experience in related dibnat
» Also, forming conclusions without collecting enoutdgita. Don't necessarily make judgements
based on one or two users.
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Department Reviewer R.J. Beaton ISE 0118
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An Equal Opportunity/Affirmative Action Institution
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C.2  Recruiting Letter
Dear Usability Colleague:

| previously sent to this list a request to fillt@survey to identify the important qualities
of a good usability problem description generateg@at of a formative usability
evaluation. However, the list that | collected isah too detailed.

Please visit the following URL and do a card sortlus list of UPD qualities. This will
help me develop a shorter list of more general dRalities.
http://hci.ise.vt.edu/~mcapra/UsabilitySurvey/

Some people have taken 20 minutes to completeautiveys some have taken an hour.
However, you can save your work and complete tineegun multiple sessions, if you
need to.

Feel free to share this URL with other memberdefusability community that may be
interested in filling out this survey.

| will post the results of this survey to this Jisthen available.

BACKGROUND: I am a Ph.D. candidate in Human Fac#ir¥irginia Tech, studying
under Dr. Tonya L. Smith-Jackson in the Departneémtdustrial and Systems
Engineering and Dr. H. Rex Hartson in the Departroéi€omputer Science. My
dissertation research focuses on methods for congpasability evaluation methods
(UEMSs) and for measuring the output of UEMs, with ¢élventual goal of trying to
understand what contributes to a good evaluationvdrat makes a good usability
practitioner. This set of surveys is the first para series of studies.

Thank you for your consideration,
Miranda

Miranda Capra <mcapra@vt.edu>

Ph.D. candidate and Alexander E. Walter Fellow
Grado Department of Industrial and Systems Enginger
Virginia Tech -- http://www.ise.vt.edu/
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C.3

Questionnaire

Usability Survey -

Section 1 of 3: Please Tell Us About Yourself

Approximate years of usability experience. Réemsly count years that you have spent conducting
usability evaluations of user interfaces in anytegn(industry, university, etc.).

Approximate number of usability evaluations y@ve conducted:

What usability technique(s) do you commonly wsen conducting usability evaluations?

Cognitive Walkthrough
Expert Review
Focus Groups
Heuristic Evaluation
Heuristic Inspection
Laboratory Testing With Users
Naturalistic Observation
Remote Usability Testing
Surveys
User Interviews

Other: | |

Where do you currently work?

Industry
Government
Military
University
Other: | |

What is your job position/title?
| |

Do you have a degree in a usability-relatedi fidf so, please describe your highest usabilitytee
degree. If not, please explain how you have gaymedl knowledge and experience in usability
evaluations. _

Please select ane iv

r'es, | hawe a Bachelors degree, and my area/field/discipline/specialization is:

r'es. | hawve a Masters degree. and my areaffield/discipline/specialization is:

v'es, | hawe a Doctoral degree. and my areaffield/discipline/specialization is:

Mo, | do not hawe a related degree, but my usakbility experience comes from the following:

Submit Section1 |
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Usability Survey -

Section 2 of 3: Usability Problem Description Qualities
Imagine the following scenario:

You, a usability practitioner, are part of a teassessing the usability of a user interface (wepsite
software, consumer product, etc.) that you may &y not have designed. The ultimate goal of
your assessment is to develop a set of improveneie interface.

You have just completed a formative usability eatibn using usability testing with end-users.
Your current goal is to generate a list of usaptitoblem descriptions that summarizes the data
collected during the study both from user inte@ttiand from expert observations during the test.

The people reading the descriptions (e.g. usalgli#gtitioners, developers, marketing, product
development, management, clients) may or may nat haability training. They may use this list
for many purposes, such as deciding which problenfig in the next product release, designing
interface changes, or adding features to the softwa

Given this scenario, consider the individual usgbgroblem descriptions that you will write. Whettould
you include in these descriptions? What shouldganid? What makes one usability problem description
better or worse than another problem description?

The following list of UPD qualities was collectdttéugh a previous survey, but the list below is mtoo
detailed. Please perform a card sort on these itetnslp me develop a shorter list of UPD qualities

Instructions

* Please organize the following items into 5-20 cotes
* Please give each category a descriptive name
* It's OK, if necessary, to:
0 put one item into multiple categories (mark with Bdr similar)
o make ONE level of sub-categories
0 add a few of your own items (mark with ADDED or dam)
* Note that these are qualities of INDIVIDUAL probleatascriptions, and not of an entire usability
report (which includes many other things than {UBDs)
* You may cut-and-paste the list into your favorégtteditor and then paste the results in the box
below when you are done.

2 This is an approximation of the web page textlagdut for Section 2. Actual text may have
differed somewhat. The 70 items were ordered ramgdrhe textbox for the 70 items was smaller and
used vertical scrolling.
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EXAMPLE OF SORTED ITEMS - Ice Cream

CATEGORY: Fruit flavors
Strawberry

Raspberry

Blueberry

CATEGORY: Chocolate-based
Chocolate

Double chocolate chip (DUP)
Chocolate fudge brownie
Chocolate fudge swirl

CATEGORY: Ice cream with chips
SUBCATEGORY: Chocolate
Chocolate chip
Double chocolate chip (DUP)
Mint chocolate chip
Chocolate chunk
SUBCATEGORY: Butterscotch
Butterscotch chip (ADDED)
Maple butterscotch chip (ADDED)
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Avoid dictating a specific solution — don't alieeaither team members

Avoid guessing about the problem cause or useigttitsu

Avoid jargon or technical terms

Avoid judging the system or decisions made by otham members

Avoid just listing the heuristic violated; explaivhy it's is a problem

Avoid misleading statistics and presentation ofiltss

Avoid pointing fingers or assigning blame

Avoid so much detail that no one will want to réadlescription

Avoid your own opinions or subjective statements

Be clear and precise

Be concise, avoid wordiness

Be evocative, help the reader understand/sympattithewhat happened

Be pragmatic/practical; avoid theories/jargon tiat-HCI people
wouldn't appreciate

Be specific enough about a solution to be helpfithout jumping to a
design conclusion

Define any terms that you use

Describe a potential solution to the problem

Describe advantages and disadvantages of altezredlutions

Describe critical incidents

Describe exactly which system components are affiéictvolved

Describe how many users that experienced the proble

Describe how the interaction architecture conteldub the problem

Describe the breadth of components of the systepiviad in the problem

Describe the business effects — support costs,|tisse etc.

Describe the eventual outcome of the user's actions

Describe the impact of the problem

Describe the importance of the task the user wesnpeing

Describe the main usability issue involved in frigblem

Describe the problem's cause
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Describe the user groups that could be affectemglslystem usage
Describe the user groups that were affected duesiing

Describe the user's navigation flow through theesys

Describe the users' subjective reactions

Described observed behaviors

Don't dictate a specific solution — don't jump tmclusions

Don't guess about a good design solution

Don't use vague terms and descriptions; be concrete

Include a category from an outside taxonomy/clasgibn scheme
Include definitions of severity/importance/impagtavoid confusion
Include objective data from the study to supporiry@rguments
Include several alternate solutions, if possible

Include sufficient detail to understand exactly whappened

Include the cause of the problem

Include time spent on the task

Describe limitations of your domain knowledge

Make sure that you are complete in your descrigtion

Make sure that you impart good design principles

Make sure the description is readable/understaadabl

Mention follow-up work that should be done to ursdand the problem
Mention good design elements and successful ussations
Mention usability practices/previous research tokbgur explanations
Mention usability practices/previous research tokbgur suggestions
Mention how often the problem occurred during testi

Mention how often the problem will occur during gea

Mention the context of the problem, such as the'sisask

Mention the number of task attempts

Mention the testing context (laboratory, fielddtuinspection, etc.)
Mention whether or not this problem should be fixed

Mention whether the problem was user reported peementer observed
Mention whether the user succeeded or failed atatsie

Provide traceability of problems to observed data

Use a user-centric perspective

Use anecdotes to make the problem seem real, peasyiotpathy

Use only facts from the study, rather than younimpis or guesses
Use pictures/captures of interface to describeggested solution
Use pictures/screen shots of the user interfadegoribe the problem
Use precise terminology

Use quantitative data to support your arguments

Use specific examples from the study

Use supporting data

Use user-centered descriptions rather than system-centric
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Section 3 of 3: Conclusion

Do you have any other comments you would like @rstwith me about the survey you have just
completed, usability problem descriptions, or alibatformative usability process?

| Submit Section3 |




210 Miranda G. Capra

C.4  Study 2: Factor Analysis Eigenvalues

Eigenvalue Difference Proportion  Cumulative

1 9.31 3.24 0.133 0.13
2 6.08 0.71 0.087 0.22
3 5.37 2.32 0.077 0.30
4 3.05 0.27 0.044 0.34
5 2.78 0.22 0.040 0.38
6 2.56 0.28 0.037 0.42
7 2.28 0.09 0.033 0.45
8 2.19 0.25 0.031 0.48
9 1.93 0.19 0.028 0.51
10 1.74 0.04 0.025 0.53
11 1.70 0.17 0.024 0.56
12 1.53 0.12 0.022 0.58
13 1.41 0.10 0.020 0.60
14 1.31 0.11 0.019 0.62
15 1.20 0.02 0.017 0.64
16 1.19 0.09 0.017 0.65
17 1.10 0.08 0.016 0.67
18 1.02 0.04 0.015 0.68
19 0.98 0.01 0.014 0.70
20 0.97 0.05 0.014 0.71
21 0.92 0.04 0.013 0.72
22 0.88 0.03 0.013 0.74
23 0.85 0.03 0.012 0.75
24 0.82 0.04 0.012 0.76
25 0.78 0.07 0.011 0.77
26 0.71 0.02 0.010 0.78
27 0.69 0.02 0.010 0.79
28 0.68 0.04 0.010 0.80
29 0.63 0.01 0.009 0.81
30 0.62 0.03 0.009 0.82
31 0.59 0.02 0.008 0.83
32 0.57 0.02 0.008 0.84
33 0.55 0.01 0.008 0.84
34 0.54 0.02 0.008 0.85
35 0.51 0.007 0.86




APPENDIX D. Study 3
D.1  Recruiting Letter

Dear Usability Colleague:

Through previous research | have created a lisDafeneral issues that should be
addressed when describing a usability problem gegnr. Please take 20-30 minutes to
visit the following URL and let me know which ofdbe are the most important.

http://hci.ise.vt.edu/~mcapra/UsabilitySurvey/

Feel free to share this URL with other memberdefusability community that may be
interested in filling out this survey.

| will post the results of this survey to this Jisthen available.

BACKGROUND: | am a Ph.D. candidate in Human Facadr¥irginia Tech, studying
under Dr. Tonya L. Smith-Jackson in the Departnoémbdustrial and Systems
Engineering. My dissertation research focuses aaals for comparing usability
evaluation methods (UEMs) and for measuring thewwwipUEMSs.

The first part of this research was a sureegdilect qualities of a good usability
problem description. The second part was a catd@group the items in this detailed
list into general, higher-level categories. Theaent 10-item list was developed from the
card sort responses.

Thank you for your consideration,
Miranda Capra

Miranda Capra <mcapra@vt.edu> http://ffilebox. vt.edu/users/mcapra/
Ph.D. candidate, Human Factors and Ergonomics http://hfec.vt.edu/
Assessment and Cognitive Ergonomics Laboratory ht tp://ace.ise.vt.edu/
Grado Dept. of Industrial & Systems Engineering ht tp:/lwww.ise.vt.edu/
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D.2  Questionnaire

Usability Survey -

Section 1 of 3: Please Tell Us About Yourself

1. Approximate years of usability experience. Rlemsly count years that you have spent conducting
usability evaluations of user interfaces in anytegn(industry, university, etc.).

2. Approximate number of usability evaluations y@ve conducted:

3.  What usability technique(s) do you commonly wsen conducting usability evaluations?

Cognitive Walkthrough
Expert Review
Focus Groups
Heuristic Evaluation
Heuristic Inspection
Laboratory Testing With Users
Naturalistic Observation
Remote Usability Testing
Surveys
User Interviews

Other: | |

4. Where do you currently work?

Industry
Government
Military
University
Other: | |

5. What is your job position/title?
| |

6. Do you have a degree in a usability-relatedifidf so, please describe your highest usability-
related degree. If not, please explain how you lgaeed your knowledge and experience in

usability evaluations. _
{Flease select one v

Flease select one

Yes, | hawe a Bachelors degree, and my areafield/discipline/specialization is:

Yes, | hawe a Masters degree, and rmy aregffield/discipline/specialization is:

Yes, | hawe a Doctoral degree, and my aregffield/discipline/specialization is:

Mo, [ do not hawve a related degree, but ry usahility experience cormes from the following:

| Submit Section1 |
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Usability Survey -

Section 2 of 3: Usability Problem Description Qualities
Imagine the following scenario:

You, a usability practitioner, are part of a teassessing the usability of a user interface (wepsite
software, consumer product, etc.) that you may ay not have designed. The ultimate goal of
your assessment is to develop a set of improvenmeie interface.

You have just completed a formative usability eatibn using usability testing with end-users.
Your current goal is to generate a list of usaptitoblem descriptions that summarizes the data
collected during the study both from user inte@attiand from expert observations during the test.

The people reading the descriptions (e.g. usalpli&gtitioners, developers, marketing, product
development, management, clients) may or may na haability training. They may use this list
for many purposes, such as deciding which problenfig in the next product release, designing
interface changes, or adding features to the softwa

Given this scenario, consider the individual usgbgroblem descriptions that you will write. Whettould
you include in these descriptions? What shouldamnid? What makes one usability problem description
better or worse than another problem description?

Through previous research | have collected theatig 10 qualities of a description of a usability
problem (in random order):

Describe the cause of the problem

Describe a solution to the problem

Justify the problem with data from the study

Be clear and precise while avoiding wordinessjargon
Consider politics and diplomacy when writing ydescription
Describe observed user actions

Describe the impact and severity of the problem

Be professional and scientific in your descapti

Help the reader sympathize with the user

0. Describe your methodology and background

BONoO AWM

Instructions

| would like you to help me determine which of thd® qualities are the most important for a good
usability problem description.

» Read each quality and its description
» Rate your impression of the quality for each ofalgectives provided
o Don't agonize over this - I'm most interested inryfirst impression
0 The center position indicates neither adjectivehaih adjectives equally
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0 These are qualities of a description ofiradividual usability problem, not a complete
usability report

0 Assume the problems were found using usabilityrtgstith end-users

0 Assume these descriptions are yonly means of communicationand you cannot
supplement with personal communications

1. Describe the cause of the problenmcluding context such as the interaction architerand the user's
task. Describe the main usability issue involvethigproblem. Avoid guessing about the problem eaus

user's thoughts.

When a usability practitioner writes a descriptifra single usability problem,
addressing this quality of a problem descriptiogéserally ...

required O | O | O | Q@ O | O | O optional
helpful O | O | O | O O | O | O harmful
easy O | O | O | O O | O | O (difficult
irrelevant O | O | O | g O | O | O relevant

2. Describe a solution to the problemproviding alternatives and tradeoffs. Be sped@fiough to be
helpful without dictating a solution, guessingjumping to conclusions. Supplement with picturesesn
capture, usability design principles and/or presioesearch.

When a usability practitioner writes a descriptidra single usability problem,
addressing this quality of a problem descriptiogaserally ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O @O | O | O (difficult

irelevant O | O | O | d O | O | O relevant

3. Justify the problem with data from the study,both quantitative and qualitative. Include how gnan
users experienced the problem and how often; tskpts, time and success/failure; and criticaldieit
descriptions. Provide traceability of the problenobserved data.

When a usability practitioner writes a descriptifra single usability problem,
addressing this quality of a problem descriptiogdserally ...

requred O | O | O | Q@ O | O | O optional
helpful O | O | O | O O | O | O harmful
eassy O | O | O | O O | O | O (difficult

irrelevant O | O | O | g O | O | O relevant

4. Be clear and precise while avoiding wordiness dnjargon. Define terms that you use. Be concrete,
not vague. Be practical, not theoretical. Use desons that non-HCI people will appreciate. Avaid
much detail that no one will want to read the dipsion.
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When a usability practitioner writes a descriptidra single usability problem,
addressing this quality of a problem descriptiogaserally ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O @O | O | O (difficult
irelevant O | O | O | d O | O | O relevant

5. Consider politics and diplomacy when writing you description. Avoid judging the system,
criticizing decisions made by other team membesB)ting fingers or assigning blame. Point out good
design elements and succesful user interactionpr&#ical, avoiding theory and jargon.

When a usability practitioner writes a descriptifra single usability problem,
addressing this quality of a problem descriptiogéserally ...

required O | O | O | Q@ O | O | O optional
helpful O | O | O | O O | O | O harmful
easy O | O | O | O O | O | O (difficult

irrelevant O | O | O | g O | O | O relevant

6. Describe observed user action#cluding specific examples from the study, sushhe user's
navigation flow through the system, user's subjeateactions, screen shots and task success/failure
Mention whether the problem was user-reported pegmenter observed.

When a usability practitioner writes a descriptidra single usability problem,
addressing this quality of a problem descriptiogaserally ...

required O | O | O | @ O | O | O optional
helpful O | O | O | O O | O | O harmful
easy O | O | O | O @O | O | O (difficult

irelevant O | O | O | d O | O | O relevant

7. Describe the impact and severity of the problenincluding business effects (support costs, tinss,lo
etc.), impact on the user's task and importantkeofask. Describe how often the problem will o¢ceund
system components that are affected or involved.

When a usability practitioner writes a descriptafra single usability problem,
addressing this quality of a problem descriptiogéserally ...

required O | O | O | @ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O O | O | O (difficult

irrelevant O | O | O | d O | O | O relevant

8. Be professional and scientific in your descriptin. Use only facts from the study, rather than opigsion
or guesses. Back your findings with sources beybadturrent study (such as an external classifinati
scheme), proven usability design principles, aripus research.
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When a usability practitioner writes a descriptidra single usability problem,
addressing this quality of a problem descriptiogaserally ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O @O | O | O (difficult
irelevant O | O | O | d O | O | O relevant

9. Help the reader sympathize with the useby using a problem description that is evocative story-
like. Make sure the description is readable andestdndable. Use user-centric language rather than
system-centric. Be complete while avoiding excessietail.

When a usability practitioner writes a descriptafra single usability problem,
addressing this quality of a problem descriptiogéserally ...

required O | O | O | Q@ O | O | O optional
helpful O | O | O | O O | O | O harmful
easy O | O | O | O O | O | O (difficult

irrelevant O | O | O | g O | O | O relevant

10. Describe your methodology and backgroundescribe how you found this problem (field stuldya
study, expert evaluation, etc.). Describe the hAtioins of your domain knowledge. Describe the user
groups that were affected and the breadth of systanponents involved.

When a usability practitioner writes a descriptidra single usability problem,
addressing this quality of a problem descriptiogaserally ...

required O | O | O | @ O | O | O optional
helpful O | O | O | O O | O | O harmful
easy O | O | O | O @O | O | O (difficult

irelevant O | O | O | d O | O | O relevant

| Submit Section2 |
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Usability Survey -

Section 3 of 3;: Conclusion

Do you have any other comments you would like @rstwith me about the survey you have just
completed, usability problem descriptions, or althatformative usability process?

Submit Section3 |
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D.3  Summary of SAS Programs and Outputs
D.3.1 Supplementary ANOVA for left-right order effects

proc mixed;
class Participant LeftRightOrder;
model rating = Participant LeftRightOrder;

repeated / subject= Participant type=cs;
by AdjectivePair;
run;
F(1,72) p
Easy/Difficult 0.01 .92
Helpful/Harmful 0.07 .80
Relevant/Irrelevant 2.10 .15
Required/Optional 1.08 .30

D.3.2 Supplementary ANOVA for effects due to agigbsition (1-4)

proc mixed;
class Participant AdjectivePosition;
model Rating = Participant AdjectivePosition;

repeated / subject= Participant type=cs;
Ismeans AdjectivePosition / adjust=tukey;
by AdjectivePair;
run;
F(3, 70) p
Easy/Difficult 0.61 .61
Helpful/Harmful 0.76 .52
Relevant/Irrelevant 2.10 A1
Required/Optional 4.27 .008

Post-Hoc Comparisons for position of Required/Optioal:
Differences of Least Square Means

Standard Tukey-Kramer
Position Comparison Estimate  Error t(70) p adjustedp
1 2 0.29 0.30 0.98 .33 .76
1 3 0.78 0.23 3.35 .001 .007*
1 4 0.14 0.24 0.61 .55 .93
2 3 0.49 0.29 1.67 .10 .35
2 4 -0.15 0.30 -0.49 .63 .96
3 4 -0.63 0.23 -2.69 .009 .04**
*

p<0.05. *p< 0.01.
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D.3.3 Primary ANOVA for factors of interest
[rr* Quality (1-10) ik
[rxx NumEvaluations (Quartile1-Quartile4) rrx|
[rxx YearsExperience (Quartile1-Quartile4) kx|
proc mixed;

class Participant Quality NumEvaluations YearskEwgnee;

model Rating = Quality | NumEvaluations

Quality | YearsExperience;

Ismeans Quality [ adjust=tukey;

Ismeans NumEvaluations / adjust=tukey;

Ismeans YearsExperience / adjust=tukey;

repeated / subject= Participant type=cs;

by AdjectivePair;
run;
Effect Degrees of Difficult Helpful Relevant Required

Freedom
Num. Denom.| F p F p F p F p
Quality 9 603] 18.52<.0001| 15.02<.0001| 11.36<.0001| 15.61<.0001
NumEvaluations 3 67| 0.16 .93 0.06 .98 0.66 .58 1.04 .38
Quality* 27 603 1.20 .22 0.74 .82 0.76 .80 0.89 .62
NumEvaluations
YearsExperience 3 67| 1.97 .13 0.21 .89 0.05 .99 0.50 .68
f *

Quality ™ 27 603 0.82 .73 1.00 .46 0.92 58 0.95 .54
YearsExperience
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D.3.4 Correlations with Experience

Miranda G. Capra

Years of Experience

Number of Evaluations

r(72) p r(72) p
Easy/Difficult Provide Backing Data .10 .49 .07 .55
Clarity/Avoid Jargon A1 .33 .08 .53
Impact/Severity .06 .61 .10 40
Describe Methodology 21 .07 15 22
Politics/Diplomacy .07 .54 .05 .70
Problem Cause .01 .95 .01 .94
Professional/Scientific .01 .93 .26 .02*
Provide a Solution .02 .86 .07 .54
Evoke Sympathy .05 .64 .06 .60
Describe User Actions .14 .23 .14 .23
Helpful/harmful Provide Backing Data .08 .50 .18 .18
Clarity/Avoid Jargon 19 .18 .04 72
Impact/Severity .00 .99 .03 .80
Describe Methodology A7 51 .09 46
Politics/Diplomacy 21 .07 14 .23
Problem Cause 13 .26 .03 .82
Professional/Scientific .03 .78 .13 .27
Provide a Solution .02 .83 .07 .58
Evoke Sympathy .28 .08 .08 .55
Describe User Actions .04 75 .07 .58
Relevant/irrelevant Provide Backing Data .09 .45 A2 .32
Clarity/Avoid Jargon .07 .56 .06 .61
Impact/Severity .16 .10 .10 40
Describe Methodology .05 .70 .03 .82
Politics/Diplomacy .08 48 .03 .84
Problem Cause .04 .73 .01 .95
Professional/Scientific .07 .56 .22 .06
Provide a Solution .15 .94 .07 .55
Evoke Sympathy .24 .04* A2 .37
Describe User Actions .04 77 A1 .35
Required/Optional Provide Backing Data .08 .49 .10 .40
Clarity/Avoid Jargon .00 .98 .05 .68
Impact/Severity .18 .34 .03 .80
Describe Methodology .06 .63 .07 .53
Politics/Diplomacy .16 .78 .15 .22
Problem Cause .03 .78 .03 g7
Professional/Scientific .03 .83 .05 .67
Provide a Solution .06 .62 .02 .86
Evoke Sympathy .27 .02* .07 .58
Describe User Actions .05 .67 .03 .79

* p<0.05.
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E.1 IRB Approval for Study 4

Wiowinl
) | SRS Tnstihwticnal Review Board
ol 11 POLVTECEAIC IV STITIT IR Th. Dl 1. Meeze
AV 214 TE THTVEETTY IEE | Brousn fbject | Clad
Eesw bt Vs Peealentfor Femarh Comphanes
(VI Plss - Drmolpond T, Ela bmg VA 140 C1-044 2
L4000 BRI THIEL- 4033

-tindl T ers M rtedn

30 June 2005

MEMORANDUM

TC: Torera Smith-Tackson and Tlirands Capra

ISE 0118
FROW: Diavid Ivl. hloore

SUBJECT: IRB Erempt Approval #05-415 “Novice and Expert Descriptions of Usabilits
Problems™

[ harve revviewed wour recuest to the IRB for exeraption for the above referenced project. I concur
that the research falls within the Exerpt statns as defined in 45CFR 46.101(k), based upon
criteria 2. Bpproval is granted effective as of Tune 30, 2005,

Lz an Exernpt study, and as allowed in federal regulations regarding Exerapt studies, it iz not
necessary to obitained signed consent from participants.

Virginia Tech has an approved Federal Wide Sssurance (FWADDDDOZT2, exp. T20/07) on file
with OHEF, and its IRB Registration Nureber 15 IRBO0000GET,

oo File
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E.2 Recruiting Letter
Dear Usability Practitioner:

| am a Ph.D. student in Human Factors at Virgirea, studying under
Dr. Tonya L. Smith-Jackson in the Department oustdal and Systems
Engineering. My dissertation research focuses alergtanding
differences among evaluators when conducting usabilaluations.

| am seeking usability practitioners to participgie study. You will
watch a recorded usability session, write up antepith comments
about the interface you are evaluating, and fitlasurvey. Your

total time for this study should be about 2.5 hoWisu can participate
at home or in your office, and you can spread out yime over the
course of a week. You will not be compensated éuryime, but | would
be happy to send you the results of the study witcemplete my
dissertation.

If you are interested in participating, would likere information, or
would like me to send you the results, please cbmbe:

Miranda Capra <mcapra@vt.edu>
If you choose to participate, | will send you insttions for
participating and a CD with a digital movie of thgability session via

the US Postal Service.

Please feel free to share this letter with anybaénight be
interested in this study (either in participatingroreceiving a copy
of the results).

Thank you for your consideration,
Miranda Capra

Miranda Capra <mcapra@vt.edu> http://www.th ecapras.org/mcapra/
Ph.D. candidate, Human Factors and Ergonomics http://hfec.vt.edu/
Grado Department of ISE htt p://www.ise.vt.edu/

Assessment & Cognitive Ergonomics Lab htt p:/lace.ise.vt.edu/
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E.3  Study Packet: Cover Letter

Miranda Capra

ISE — Virginia Tech

250 Durham Hall
Blacksburg, VA 24061-0118
mcapra@vt.edu

April 5, 2006

Recipient’'s Name
Recipient’'s Address

Dear Recipient,

Thank you for agreeing to participate in this stfmlymy dissertation research. You will find the
instructions for the study attached to this letérd the electronic files you will need are onitieuded
CD. The study should take about 2.5 hours. Youatdave to do the study in one sitting, but mayagdr
it out over the course of a week.

Your 4-letter participant ID code is: xxxx

Please try to finish the study Monday, August XXX™. If you need more time, please contact me to
arrange for an extension.

Thank you,

Miranda Capra, Ph.D. Candidate, Human Factors
Grado Department of Industrial and Systems Enginger
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E.4  Study Packet: Instructions and Usability Report Template

Overview

We are collecting descriptions of usability design issues from usadilitents and practitioners.
We are asking you to conduct a usability evaluation, which involves the fiofjow

* We have provided you with a movie of a usability session (UsabilityMovieth@&D)
* We have provided you a template for a usability report (UsabilityR&mor the CD)
* You watch the movie and write a report with comments based on the movie (-s2 hour
0 Write this report as you would for your own usability assessments, ingludi
whatever details and images you would typically include in your own write-ups.
* You visit a website, upload your report and fill out a questionnaire (< 30asinut
o http://hci.ise.vt.edu/~mcapra/DS/

You do not have to write the usability report in one sitting — you may spread out gxduover
the course of a week. Please keep track of the number of hours you spend wagchiagi¢ and
writing the report. We will ask you for this information in the finakegtionnaire.

We estimate that the time spent on the evaluation and questionnalve alilout 2.5 hours.

Watching the Movie

The CD has a movie of a usability session, UsabilityMovie.[avi|moV]

PC Users: Please watch UsabilityMovie.avi using th®rae Movie Player
(MoraePlay.exe), included on the CD. No installation is necessary fildhgsthe actual movie
player

Mac Users: Please watch the QuickTime version (UsabilityMovie.mov) using the Qimek
player.

When you watch the movie, please make sure that you view it at 100% size. Shoinking
expanding the movie to fit it on your desktop will distort the text reconaed the web browser.

The movie was recorded from a computer desktop set to 1024x768. You can fitrdnenente
on your screen if you set your desktop to a larger size, such as 1152x864 or 1280x1024.

Writing the report

The next page includes background and instructions for writing the report, and tipadgads a
printout of the report template.

The CD has an electronic copy of the report template, UsabilityRepaoifttfidlease make a
copy of this document and edit it using your favorite document editor (Michd&otl, Word
Perfect, Open Office, etc.). You need to fill in all the areas higledymt yellow.

Contact Information

If at any time you have any questions, please contact: Miranda Capra <mcapda@
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Background of the Usability Evaluation

You have been asked to do a small usability evialnatf the Internet Movie Database
(IMDb; imdb.com). You have had four participantstte following task:

Task: Name all the movies that both Owen Wilson and Luke Wilson (the
actor from Old School) have appeared in together.

Answer: The Wendell Baker Story, Rushmore, The Royal Tenenbaums,
Bottle Rocket, and Around the World in 80 Days

User profile: The IMDB has a broad range of users. The site hésdozasional visitors
and two types of frequent visitors — those who dly basic tasks (such as looking up an
actress or movie), and those who do more compbkstd/isitors may be general movie
watchers or movie enthusiasts, independent of tivedl of experience with the IMDb
website.

The ultimate goal of your assessment is to devalsgt of improvements to the interface.

Report Goals and Audience

Your current goal is to generate a list of usappitoblem descriptions that summarizes
the data collected during the study both from usteractions and from expert
observations during the test.

The people reading the descriptions (e.g. usalph#ygtitioners, developers, marketing,
product development, management, clients) may grmoaihave usability training. They
may use this list for many purposes, such as degihich problems to fix in the next
product release, designing interface changes,dingdeatures to the software.

Evaluation Instructions

Please watch the movie of the usability sessioncantment on the IMDb user interface.

* You may watch the movie as many times as you like.

» Use the provided report template for your comme@dsabilityReport.[doc|rtf])
* Your report should focus on the search featuredeist this task.

* Provide as many comments as you feel are apprepriat

For each comment that you write, please followdhgpsdelines.

* Please provide a category code for each commang tiee scheme in the table
on the next page.

* Inthe description, include as much detail as yould typically include in your
own reports. If you put images in your own repgds may include them in
this report.

» Report one usability problem or one positive feajper comment.

Split comments that are conglomerates of seveddll@ms or positive features.
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Report Template:
Usability Evaluation of
www.imdb.com

Please provide a category code for each comment, using the schemehietbeltav.

Code Category Description

PF Positive finding  This approach is recommendable and should bevpteser

MP Minor problem  Caused test participants to hesitate for séeands

SP Serious problem Delayed test participants in their use wfgbsite for 1 to 5 minutes, but
eventually they were able to continue. Caused occasional “catastrophes”

CP Critical problem Caused frequent catastrophes. A catastroplsgusition where the website

“wins” over the test participant, i.e. a situation where the testipemt
cannot solve a reasonable task or where the website annoys the test
participant considerably

Gl Good Idea A suggestion from a test participant that could lead to ficsighi
improvement of the user experience.
B Bug The website works in a way that’s clearly not in accordance lattdsign

specification. This includes spelling errors, dead links, scriptimysretc

Comments on the Website

Please copy the following template and use it for each of your commdintg,ifilthe
areas highlighted in yellow.

Comment category [PF/MP/SP/CP/GI/B].

Comment:

Provide a complete description of the comment, using as much detail as you would
typically include in your own descriptions. If you put images in your own repous
may include them with this description.

Comment category [PF/MP/SP/CP/GI/B].

Comment:

Provide a complete description of the comment, using as much detail as you would
typically include in your own descriptions. If you put images in your own repous
may include them with this description.
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E.5 Questionnaire

Usability Study -
Welcome

Thank you for participating in this study. To coeel the study, you will need to upload your usgpili
report and complete a 2-page questionnaire. Tligldliake under 30 minutes.

Please help us identify you by entering the 4-attentification code from your instruction packet.

If you do not have a code, please contact Miranglar&<mcapra@vt.edu>

| | [Submit this 4-letter code (codes are cassitive)

If you have any questions or would like to be imfed of the results of this study please contact:
Miranda Capra <mcapra@vt.edu>

Faculty Advisor: Dr. Tonya L. Smith-Jackson
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Usability Study -1

Participant identification code: AAAA

Step 1:
Step 2:
Step 3:
Step 4:

Upload usability report

Problem Description Questionnaire
Demographic Questionnaire
Optional Questionnaire

Step 1: Upload Usability Report

incomplete
incomplete
incomplete
incomplete

Please select the file that contains your usalyéiport to upload

| IBrowse. |. ther] upload this file

The maximum filesize is 5MB - if your file is largthan this, please contact Miranda Capra

<mcapra@vt.edu>

If you have any questions or would like to be imfied of the results of this study please contact:

Miranda Capra <mcapra@vt.edu>

Faculty Advisor: Dr. Tonya L. Smith-Jackson

Miranda G. Capra
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Usability Study -1

Participant identification code: AAAA

Step 1: Upload usability report complete  filename: UsabilityReport.doc
Step 2: Problem Description Questionnaire incetepl

Step 3: Demographic Questionnaire incomplete

Step 4: Optional Questionnaire incomplete

Step 1: Upload Usability Report

You have sucessfully uploaded the following usapieport:UsabilityReport.doc

If that is your final report, pleasg continue tefs2
Once you continue to Step 2 you will not be able t@turn to Step 1 to make changes to your
uploaded report.

If you need to upload a new version, please uséotine below.

Please select the file that contains your usalidiport to upload
| | |Browse.]. ther] upload this file

The maximum filesize is 5MB - if your file is largthan this, please contact Miranda Capra
<mcapra@vt.edu>

If you have any questions or would like to be imfed of the results of this study please contact:
Miranda Capra <mcapra@vt.edu>

Faculty Advisor: Dr. Tonya L. Smith-Jackson
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Usability Study -1

Participant identification code: AAAA

Step 1: Upload usability report complete  filename: UsabilityReport.doc
(editing is no longer available)

Step 2: Problem Description Questionnaire inceatepl

Step 3: Demographic Questionnaire incomplete

Step 4: Optional Questionnaire incomplete

Step 2: Problem Description Questionnaire
Imagine the following scenario (similar to the exadlon you just completed):

You, a usability practitioner, are part of a teassessing the usability of a user interface (wepsite
software, consumer product, etc.) that you may ay not have designed. The ultimate goal of
your assessment is to develop a set of improvenenie interface.

You have just completed a formative usability eatibn using usability testing with end-users.
Your current goal is to generate a list of usapititoblem descriptions that summarizes the data
collected during the study both from user intemttiand from expert observations during the test.

The people reading the descriptions (e.g. usalphi#gtitioners, developers, marketing, product
development, management, clients) may or may na# haability training. They may use this list
for many purposes, such as deciding which probtenfis in the next product release, designing
interface changes, or adding features to the softwa

Given this scenario, consider the individual usgbgroblem descriptions that you will write. Whettould
you include in these descriptions? What shouldammid? What makes one usability problem description
better or worse than another problem description?

Through previous research | have collected thefatg 10 qualities of a description of a usability
problem (in random order):

Describe the cause of the problem

Describe a solution to the problem

Justify the problem with data from the study

Be clear and precise while avoiding wordinessjangon
Consider politics and diplomacy when writing yoescription
Describe observed user actions

Describe the impact and severity of the problem

Be professional and scientific in your descapti

Help the reader sympathize with the user

0. Describe your methodology and background

BOXONoGO AWM

Instructions

We would like you to help me determine which ofshd 0 qualities are the most important for a good
usability problem description.
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» Read each quality and its description
» Rate your impression of the quality for each ofahgectives provided
o Don't agonize over this - I'm most interested innyfirst impression
0 The center position indicates neither adjectivehah adjectives equally
« NOTE
0 These are qualities of a description ofiragividual usability problem, not a complete
usability report
0 Assume the problems were found using usabilityrtgstith end-users
0 Assume these descriptions are yonly means of communicationand you cannot
supplement with personal communications

1. Describe the cause of the problenmcluding context such as the interaction architerand the user's
task. Describe the main usability issue involvethmproblem. Avoid guessing about the problem eaus
user's thoughts.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdesion ...

requred O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O harmful
easy O | O | O | O ¢ | O | o (difficult
irelevant O | O | O | @ O | O | O relevant

2. Describe a solution to the problemproviding alternatives and tradeoffs. Be spe@fiough to be
helpful without dictating a solution, guessingjumping to conclusions. Supplement with picturesesn
capture, usability design principles and/or presicesearch.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdeson ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O @O | O | O (difficult
irelevant O | O | O | g O | O | O relevant

3. Justify the problem with data from the study,both quantitative and qualitative. Include how gan
users experienced the problem and how often; tidsskpts, time and success/failure; and criticaldet
descriptions. Provide traceability of the problenobserved data.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdesion ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O harmful
easy O | O ] O ] O ®6 | O | O difficult
irelevant O | O | O | @ O | O | O relevant
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4. Be clear and precise while avoiding wordiness dnjargon. Define terms that you use. Be concrete,
not vague. Be practical, not theoretical. Use dpsons that non-HCI people will appreciate. Avaid
much detail that no one will want to read the digsion.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdesion ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O harmful
easy O | O | O | O ¢ | O | o (difficult
irelevant O | O | O | @ O | O | O relevant

5. Consider politics and diplomacy when writing you description. Avoid judging the system,
criticizing decisions made by other team membesBiting fingers or assigning blame. Point out good
design elements and succesful user interactionpr&#ical, avoiding theory and jargon.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdeson ...

required O | O | O | @ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O O | O | O (difficult
irrelevant O | O | O | @ O | O | O relevant

6. Describe observed user action@cluding specific examples from the study, sushhe user's
navigation flow through the system, user's subjeateactions, screen shots and task success/failure
Mention whether the problem was user-reported peamenter observed.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdesion ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O harmful
easy O | O ] O ] O ®©6 | O | O difficult
irelevant O | O | O | @ O | O | O relevant

7. Describe the impact and severity of the problemincluding business effects (support costs, tinss,lo
etc.), impact on the user's task and importantkeofask. Describe how often the problem will o¢eund
system components that are affected or involved.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdeson ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O harmful
easy O | O | O | O ¢ | O | o (difficult
irelevant O | O | O | @ O | O | O relevant
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8. Be professional and scientific in your descriptin. Use only facts from the study, rather than opigion
or guesses. Back your findings with sources beybadturrent study (such as an external classifinati
scheme), proven usability design principles, areVvious research.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdesion ...

requred O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O hamful
easy O | O | O | O ¢ | O | o (difficult
irelevant O | O | O | @ O | O | O relevant

9. Help the reader sympathize with the useby using a problem description that is evocative story-
like. Make sure the description is readable andestdndable. Use user-centric language rather than
system-centric. Be complete while avoiding excessigtail.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdeson ...

required O | O | O | @ O | O | O optonal
helpful O | O | O | O O | O | O harmful
easy O | O | O | O O | O | O (difficult
irrelevant O | O | O | @ O | O | O relevant

10. Describe your methodology and backgroundescribe how you found this problem (field stuldya
study, expert evaluation, etc.). Describe the htioins of your domain knowledge. Describe the user
groups that were affected and the breadth of systanponents involved.

When | write a description of a single usabilitpplem,
| consider addressing this quality of a problencdesion ...

required O | O | O | Q@ O | O | O optonal
helpful O | O | O | 9 O | O | O harmful
easy O | O ] O ] O ®©6 | O | O difficult
irelevant O | O | O | @ O | O | O relevant

| Submit Problem Description Questionnaire |
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Usability Study -1

Participant identification code: AAAA

Step 1: Upload usability report complete  filename: UsabilityReport.doc
(editing is no longer available)

Step 2: Problem Description Questionnaire corap

Step 3: Demographic Questionnaire incomplete

Step 4: Optional Questionnaire incomplete

Step 3: Demographic Questionnaire

1. Approximate number of hours spent watching tlwien(decimals are fine) and writing your
report:

2. Approximate years of usability experience. Rdemsly count years that you have spent conducting
usability evaluations of user interfaces in anytegn(industry, university, etc.).

3. Approximate number of usability evaluations y@mve conducted:

4. What usability technique(s) do you commonly ween conducting usability evaluations?

Cognitive Walkthrough
Expert Review
Focus Groups
Heuristic Evaluation
Heuristic Inspection
Laboratory Testing With Users
Naturalistic Observation
Remote Usability Testing
Surveys
User Interviews

Other;| |

5. Where do you currently work?
Industry
Government
Military
University
Other;| |

6. What is your job position/title?

7. Please briefly describe any usability-relategrdes, certifications, training or experience i
have.
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8. When | perform a usbility evaluation, | usuakport the results of the evaluation in the follogyi
way:
formally O | © | O | O | Q@ O | O informally
verbal communicaton o | o | o | o | @ | © written report
no solutions/fixes/suggestons © | 0o | 0 | O | g O | o detailed solutions/fixes/suggestions
as a specialist brought in for as an ongoing member of the
the evaluation © | O | O | O | Q O | O productteam

10.

11.

12.

13.

Approximately how many times a month do you lbéBb.com?

Approximately how many times have you usedkigb.com search feature tested in this
usability session?

What country are you from?

Is English your first language?
Oyes Ono

Please indicate your agreement with the folhawstatement:
| speak English as well as someone that only speagtsh.

Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree
) ) @) ) @) @)

Submit Demographic Questionnaire |

If you have any questions or would like to be imfied of the results of this study please contact:
Miranda Capra <mcapra@vt.edu>

Faculty Advisor: Dr. Tonya L. Smith-Jackson



236 Miranda G. Capra

Usability Study -1

Participant identification code: AAAA

Step 1: Upload usability report complete  filename: UsabilityReport.doc
(editing is no longer available)

Step 2: Problem Description Questionnaire corap

Step 3: Demographic Questionnaire completet] edi

Step 4: Optional Questionnaire incomplete

Optional Questions
Would you like to be informed of the results ofststudy?
Please send me a brief summary of your results
Please send me a link to an electronic copy of g@sertation

Please let me know when these results are pullishe

If you are a student or recent graduate, what lisaékperience do you have, and what classes fauve
taken in Usability and Human-Computer interaction?

Please tell us a little bit about how you work. Hdavyou fit into your company and the product desig
pocess? Are you a consultant or in-house or songe#ise? What kind of studies do you run?

Do you work alone or are you part of a group?

How do you communicate the results of your studi2s¥ou write a formal report, and do you write it
alone or with a group?

When you describe usability problems you find stidy, do you use any special reporting templateugr
tracking system? What do you use, and what staridfémination do you include?
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We have found that usability practitioners varyaghein whether or not they think that a usabiligport
like this one should recommend solutions to thévlemms found. Do you think that the results of abilgg
study should suggest solutions to the problemsritest? Why or why not? If so, how detailed a soluti
do you recommend?

Do you have any other comments for us about thkilityastudy you watched, the report you wrotesthi
guestionnaire, or anything else about this study?

| Submit These Comments |

If you have any questions or would like to be imfed of the results of this study please contact:
Miranda Capra <mcapra@vt.edu>

Faculty Advisor: Dr. Tonya L. Smith-Jackson
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Usability Study -1

Participant identification code: AAAA
Step 1: Upload usability report complete  filename: UsabilityReport.doc
(editing is no longer available)

Step 2: Problem Description Questionnaire
Step 3: Demographic Questionnaire
Step 4: Optional Questionnaire

Questionnaire Complete

You have now completed the questionnaire. You may change your response to Parts 2-4 using
the "edit" buttons above.

If you are finished, please click the "Done - submit my questionnaire" button below. Once you
submit your questionnaire you will no longer be able to edit your responses to the questionnaire.

| Done — submit my questionnaire |

If you have any questions or would like to be imfed of the results of this study please contact:
Miranda Capra <mcapra@vt.edu>

Faculty Advisor: Dr. Tonya L. Smith-Jackson
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Usability Study -1

Participant identification code: AAAA

Thank You

Thank you for participating in this study.

You have uploaded your usability report and congaléhe online questionnaires. You can no longer edi
any of your responses.

If you have any questions or would like to be imfied of the results of this study please contact:
Miranda Capra <mcapra@vt.edu>
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APPENDIX F. Study 4 Judging Materials

F.1

Judging Instructions — Matching Problems

Judging Goals

There are four main goals of this process.

N

Create a comprehensive list of every problemtimead by any evaluator

Identify every practitioner that identified/dise@red/discussed each problem

Identify problems that contain errors or misustindings, or are very vague

Decide which problems are “real” problems (sasior critical) and which ones are not
(minor/superficial)

Judging Instructions

Your login is your first name (Jon, Laurian, Pardhées, you can see each other’s work if you wanbut
please don't. Also, please minimize talking to eattter about specific evaluators or comments, jerobl
you added to the master list, or anything elsenfight bias each other’s judgements.

For each of the 507 usability problem descriptiaiegide if the problems discussed are the sameyas a
problems in the master problem list

Man y problem descriptions will describe multipl@blems in the master list.

Please glance over the printed report when you apssw evaluator. Sometimes | had to
approximate the formatting of their report in thebsite version. Sometimes context can resolve
vagueness.

You can ignore positive comments — | am not caiapthose

When you find problems not listed in the mastdrdisproblems, add them to your copy of the
master list

Keep an eye open for additional comments aboutxperimental protocol (group j) and common
misunderstandings by the evaluators (group k)

Feel free to take notes about problems in the méstesuch as additional causes/solutions or
your questions.

If you think a problem in the master list is reallyo problems, create two problems and use them
instead

What is a problem?

A problem is something experienced by the useshasvn in this diagram. One problem can have

multple causes, and frequently it's hard to tellakione it really was. For example, did the usessntihe
instructions entirely, or did the user see theuictions but not understand them? Different cauaasroply
slightly different solutions.

Problem Cause Problem > Possible
(design flaw) (experienced by the user) Solutions

Sometimes an evaluator describes a solution, but q@woblem. This is particularly true in the case of
predicted problems, as opposed to observed. Irtéisis you'll need to determine what problem isrnefe
by the solution.

241
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When are two problems the same?

Let’s say that you have solution A and solutioraBd you're trying to decide if they solve the same
problem. First, assume that the project team wélkenonly the change discussed in the problem
description and no more. Second, solution A andt&wsl B probably solve the same problem(s) if

* making fix A solves all the problem(s) forAND making fix B solves all the problem(s) for A
Here’s an example:

* Problem A: users don’t understand the difference between Mfitson | and II.
Cause/Solutiont and 1l have little meaning. Add a photo or mospplar movie title

* Problem B: users think Luke Wilson | and Il are Luke Wilsarehd Sr.
Cause/Solutiont and 1l have other meanings. Use arabic numetats( 2) instead of roman (|
and II)

A and B really aren’t the same, because makinggd@&will not fix A, even though making change A
will fix B.

e Problem C: User could not find the “credited alongside” seamien when user was on the right
page.

e Cause/SolutionAdd a clear shortcut above the fold.

e Cause/SolutionMove the “credited alongside” search above thd.fol

This is one problem, because either fix makes therdix unecessary.

Feel free to ask me <mcapra@vt.edu> questions d@beuydrocess or issues that come up — if | think my
answer might bias you too much, | can always dedlinanwer.
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F.2  Judging Form — Matching Problems

Usability Problem Description Matching and Rating S ystem

Legend: done, started, Bi'AGId, not started
System will start at first one that is not done, skipping stuff that is GR'A0IA. Feel free to edit stuff
that is done .

fd fe ff ga gb gc ha hb hc ia ja jb jc ka kb
Add a new problem to the Master List
Evaluators:
eZYt Qthm czLR XHXd YYYL XKsh wrdn AySZ KfpB BfBa WHFy AZXR YBYn gpyqg Qjdr

iTgd Jifa eKpB ZfrIN KycZ JMbR cwnT MGSENZdb Bwje KgTn YWmqgyXht tHic mgfm
LBjg ewjn deZL AwEr emsR tZSp nSeM TTGGdthe sAcp xXYm LZbQ fxby ThNE hxXn

eZYt Comment #1:
Open this comment in a separate window.

i -I.Il.!hlll-l.'plul-u'."ﬂ.lﬂ.llll "I‘l!h“l"ﬂ,ﬂr.
LRI A B RS I B L1

i IHr.Il':- T lﬂﬂ;:h -..'ul‘ilwi‘u"rl i||rnr|1|_|l f:;ﬂ:iur
Pir  EdE Wen  Pavciden  foch relp

£ o N A ] - = i ;
h;’n.m 1] B H T s o wases R edn = . 8

i IMDb name search Celeb Photos
|84 “ =
T [retioair 73 76] famsin: 977 ke $51) t
Mildprercam | Lo h
et U Here are ihe macches for = lnkoe wilien, sues wilios V
LR
i el arkirl 1 [W‘ EEEE | Sk ron o oo anees Lelow)
| dut) Thizwl cat fred paesd ppeansoss
e -
I furmor Brecmey W Fr o Yoy p e oy
Lnteo wiloon
) wardiEl,
S Al
r zearch egain
= e ] e
il Tt
| Circmalaguphi:g
Cmpu ik et

Pirector

| Tleacs read tor cearch hins
Pyl [ EHIL R

Links to Luke Wilson's bibliography on the above page are more salient than the check boxes.

This leads users to believe clicking is the way to select rather than checking the box.

This a purely positive or neutral comment, without any mention of either problems or solutions.

How vague is this problem?

O | can't tell what problem is described

O Most people that have not seen the movie will not understand what problem is described
O Some people the have not seen the movie will not understand what problem is described
O The description is not vague

Please describe anything that is vague:
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If the comment is positive, neutral, or so vague you can't tell what is described, of you already

filled out the rest of the form, you may [submit the form| and skip the rest of the page

This comment contains factual errors.
Please describe anything the evaluator misunderstood or did not know:

Please list all master problems that match this com ment (aa ab ac):

You can write comments in the comment box below, such as any doubts, two that seem equally
likely, or a runner-up you almost chose.

If you find a new problem not already in the list, you can add a new problem to the Master Lis{
Clicking this button will save everything you have entered into this form so far. You can come
back to this form later.

Do you have any comments about this comment? (optional)

Do you have any comments about this evaluator? (optional)

Do you have any comments about this study? (optional)

submit the form

If you have any questions or discover a bug, or if you have a feature that wolyld real
help you get through this faster, drop me an email:

Miranda Capra < mcapra@vt.edu >
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F.3  Judging Form — Which Master Problems Are Real?

Judging which master problems are “real” and “not r eal

For every problem in the list, | need you to make tlecisions:

1. Whatis the severity of this problem (accordimghe written problem description)? Minor, seri@us
critical?
* MP Minor Problems: Caused test participants tataesfor a few seconds

» SP Serious Problems: Delayed test participantsdin use of the website for 1 to 5 minutes, but
eventually they were able to continue. Caused émcak“catastrophes”

CP Critical Problems: Caused frequent catastrophesatastrophe is a situation where the
website “wins” over the test participant, i.e. tuation where the test
participant cannot solve a reasonable task or wihergvebsite annoys the
test participant considerably

2. Is this problem “correct” or is it “wrong”?

“Wrong” problems are where the evaluator misuneid what was going on, or gave a bad
suggestion

Based on these judgments, “real” problems are g®fédtical AND correct, “not real” problems aremar
OR wrong.

Remember that a problem is something experiehgatie user, so “bugs” (system glitches) are problems!

Severity Correct or wrong? [C W] (pick Severity Correct or wrong? [C W] (pick
[MP SP CP] | one). If wrong, briefly note why [MP SP CP]| one). If wrong, briefly note why
(pick one) | (e.g. evaluator mistake, bad idga) | (pick one) | (e.g. evaluator mistake, bad idea)
A ac H he
ab hb
ac hc
ad | ia
ae J ja
af ib
ac jc
ah K ka
B be kb
bb L la
bc Ib
bd Ic
be Id
C ca le
D de If
db Ig
E ec Ih
eb li
ec lj
ed Ik
F fa Il
fb Im
fc In
fd lo
fe Ip
ff
G ge
gh
gc
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F.4  Judging Form — Rating Reports

Report Rating Form for Evaluator:

Be clear and precise while avoiding According to the guideline at the left,
wordiness and jargon.Define terms that you this report is clear and precise

use. Be concrete, not vague. Be practical, not gy ongly Somewhat Somewhat Strongly
theoretical. Use descriptions that non-HCI Disagree  Disagree  Disagree  Agree Agree Agree
people will appreciate. Avoid so much detalil

that no one will want to read the description. C C C C e C
Describe the impact and severity of the According to the guideline at the left,

problem, including business effects (support  this report describes the impact and severity of prblems
costs, time loss, etc.), impact on the user's taskyongly Somewhat Somewhat Strongly
and importance of the task. Describe how oftepisagree  Disagree  Disagree  Agree Agree Agree
the problem will occur, and system

components that are affected or involved. C C C C C C
Justify the problem with data from the According to the guideline at the left,

study, both quantitative and qualitative. this report justifies problems with data

Include how many users experienced the

problem and how often; task attempts, time  Strongly , Somewhat Somewhat Strongly
and success/failure; and critical incident Disagree  Disagree  Disagree  Agree Agree Agree
descriptions. Provide traceability of the i ' ' i r i
problem to observed data.

Describe the cause of the problenmncluding According to the guideline at the left,

context such as the interaction architecture and this report describes the cause of the problems

the user's task. Describe the main usability ~ Strongly Somewhat Somewhat Strongly
issue involved in the problem. Avoid guessing Pisagree  Disagree  Disagree  Agree Agree Agree
about the problem cause or user's thoughts. s s s s s s
Describe observed user actionsncluding According to the guideline at the left,

specific examples from the study, such as the this report describes observed user actions

user's navigation flow through the system,

user's subjective reactions, screen shots and Strongly _ Somewhat  Somewhat Strongly
task success/failure. Mention whether the ~ D'sadree  Disagree  Disagree  Agree Agree Agree
problem was user-reported or experimenter i 8 8 i i i
observed.

Describe a solution to the problem, According to the guideline at the left,
providing alternatives and tradeoffs. Be this report describes solutions to problems
specific enough to be helpful without dictating

a solution, guessing, or jumping to Strongly Somewhat Somewhat Strongly

; o Di Di Di A A A
conclusions. Supplement with pictures, screen sagree 1sagree sagree gree gree gree

capture, usability design principles and/or i i i i i i
previous research.

This report describes solutions or changes, but deenot describe the problems that are being fixed

Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree
8 i 8 i 8 i

Any other notes about this report:




APPENDIX G. Study 4 Final Master Problem List (MPL)
G.1  Group a: Top-left search box and results (IMDb Name Search #1)

Problem aa (minor):

The user hesitated between choosing the top-laftbébox and the A9 search box

immediately underneath. - IMLE ::J

Earihs Miggest 4

Possible Causes/Solutions:

« There's not enough information about what eachda®s - add more info to | fszebeite
help distinguish the two.

Problem ab (severe):

The user did not know that the search box wouldacoept exact string ("),
AND or + searchegSimilar to next problem.)

Possible Causes/Solutions:

* The top-left search box should give some examdésw to use it.
* Provide a link to an advanced search ("more seataes not lea
to an advanced search, just different simple seajch

Moreseanches | Lips
bEDbPra com free drial

Problem ac (severe):

Character name search

[Scarcttheamon— ]

Al

The character ‘owen wilson+Huke wilson' (using whele word searchin IMDb name search

A seareh for " Ovwen WilsontLuke Wilson” found the folloving results
Matches (20 match

Nobody found with character name "owei

[EALT —
Even after doing a complex search, thf .~
user did not know that the search box :&...
would not accept exact string ("), ANJ .
or + searchegSimilar to previous R
problem.)

Mars searches | Lips
bbb Pra com free dnial

| =

Possible Causes/Solutions:

* Recognize that such a search has been done aridgspecific search tips

* Recognize that such a search has been done aridgeolnk to the proper search page

» Users expect search engines to do this type oflseso this search engine should support this
functionality

» "Using whole word searching" is probably meanti¢ate this, but probably no one reads, or
understands that this is what it means. Rewordotamzk in a better location.

247
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Problem ad (minor):

The user did not notice the pull-down menu in the . lm .
top-left search box. IM
n

Leirt |‘|'= i-l_r'!-":'ﬂn)-".l' rhose™

Possible Causes/Solutions: arth mw st Movie Destibase
. . . ,111.,|| W
e Perhaps the user missed it - make it eas | A, ._
notice ﬁ::lss _l E—A“ o
‘%— More seaches | Tips
f Char. = Ah P ool e in
Hiuatas
|| Bios
Plats =
LAl (oley i
Problem ae (minor):
The user was confused about the options in thel@uth box (All, People, | ] l 2
Characters) and kept trying different ones, hoping would do what he wantec ==
This is just about design of this pull-down box. Farth's Buggest Mowis Diatabass™
Possible Causes/Solutions:
A v
* The terms are confusing - provide more informatiopick better name ?Jiluss _|
Méh‘lumes Ll
fChar. 1=
Hiuatas
|| Bios
Plats e
LAl fold) i
Problem af (minor):
The user could not see his entire search stringréefubmitting. i} IHJ’

Eayt .'1 H m..ar< TiMewie Database™

Possible Causes/Solutions:
«  The text entry box is too small - make it wider. [People
an*+Lukefiison|
Ieinve e archas | Tins
IBADEF e com fies BIAL
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Problem ag (severe):

Character name search
The character ‘owen wilson+Huke wilson' (using whole word searching) has been played by,

Nobody found with character name 'owen wilson+luke wilson’

IMDb name search

Al v

f (el A zearch For  Owen WilsontLuke Wilson™ Found the following results:
Mors zearshes | Ties Approximate MMatches (20 matches, by relevancefpopulanty)

1BADE Py e e bl

After submitting a search in the top-left box, tiser was confused about the results. The user cotletll
exactly what search had been done to compare shéis¢o his task goal. This is just about the ldigjof
the search results (feedback and information dysigues)(Similar to next problem.)

Possible Causes/Solutions:

» System should display exactly what search was dareh as the exact option selected in the pull-
down box.

Problem ah (minor):

- o
Character name search Search the IMOb IMDb name search

. . ) ) ) Al v
The character ‘avwen wilsonHuke valson' (sing whols word searching) has been played by, - & A scaroh Bt " Orwen WilsoseHLikie Walsou®” Eound fhe followiig resis
Nobody found with character name 'owen wilson+luke wilson' | |Boezsisbaifos Airexisute Matelies GV matshes, by rolerahesbopteniy)

The user had to re-type the search query intoghech box to try the same search with a differeiit p
down option(Similar to previous problem.)

Possible Causes/Solutions:

* Redisplay the search form with the previous vahmsballow the user to edit and resubmit. That's
the obvious next step - make it easy for the user.
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G.2  Group b: Actor Pages (Owen Wilson, Luke Wilson)
including "Filmography" box and "credited alongside" search

Problem ba (severe):

D] Psean feroe @ @205 B o[ )8 p saach ) D | 3~ [

| Ve D Rz B i W | seach e Favontes. @eda e B8

Showing pege 1 of 18 07

= ra.. hiag o mefmontseeaf

( T.Irl 3 Film Colleges
Al ez la TP
S T——
Message Boards' Message Beards
Diseuse s person with other usecs on [UDb mersage bosrd for Orwen Wilton Discuss this person with ofher users on IMDb message board for Owen Wikson
Hewould be the ultimate perfect cast for, laghauski He would be the uhtimate perfect cast for. lasbauski
Question bowlng star 28 Question bowlng sar 28
Erathorsi & bubhlosdpia Erothers] s bubblesdplay
sumor in TS wreekly thathe broke  with giriend episten sumor in US weekly thathe broke U with giiend episton
= H Bmithe only oo, SWS IS HOT amithe only one .. SWS IS HOT
Tedifed wiih St AT chchantedeoribon Sl AvTi? enchantedearibon
(more) {more)

Find where Owen Wilsen is credited alongside another name

Ovwen Wilson & [E)

User could not find the "credited alongside" sedrok, even though user was already on the coreeg.p
Possible Causes/Solutions:

e The page has an overwhelming amount of informatiatis poorly organized. Restructure the
page to have more clearly defined sections or fes@etions

» There were several false cognitive affordancesltuked like the bottom of the page and kept the
user from scrolling all the way down (horizontalds, advertising box, message boards). Redesign
the page to have better organized and designeidsect

* Add a shortcut to the "credited alongside” seamchesvhere very prominent and above the fold,
or make the "credited with" link on the left sideder "Filmography" more prominent"

* Move the "credited alongside" search box abovdadhk

* Move the "credited alongside" search box beforentkesage boards
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Problem bb (deleted in favor of problems la and If)

The user got lost in the website and ha
hard time understanding exactly what
was looking at or where he was. This { ..
about the user getting lost in the websij,
in general — if the user is on the Owen |
Wilson page but is having trouble findir £
the “credited alongside” earch box, use
the previous problem in the list.

q 'Shuv: nld E'.I. D"F 18 __
Filrrographies

Ggred ty ralings
i sared byyolas
awsards & nominaticns

lgs for sale

b genra

i Benfwvord
pawrer saarch
credited with

Possible Causes/Solutions:

* The "Filmography" section down the left side of fage describes the current location, but it is
too far away from the main section of the page ws®ts might not notice it. Increase its
connection to the rest of the page through pro¥imitvisual grouping (lines/colors)

« The little dots next to each item in the "Filmodmgpsection that turn green to indicate your
current location are too small to be noticed. Makaore prominent indicator of your current
location.

e The "Owen Wilson" and "Luke Wilson" pages have mdi¢ation in the main area that you are on
the "categorized filmography" page.

Problem bc (minor):

The user looking for the "credited alongside" bakmbt click on the : ing page
"credited with" link, even though the user clickerl other links in the Filmogi=phies
"Filmography" section.

Sorlad by ratings
sored by voles
awards & sominations
tidle s for sale

Possible Causes/Solutions:

by genre
by envweond
pavrer search
credifed with

» Use words for “credited with” that are more meaifi¢p the user.

Problem bd (severe):

User thought the "combined" link unde
Filmographies would be useful for a joi
search.

Possible Causes/Solutions:

* Rename the "combined" link t
be more meaningful to the use
and more descriptive of what i
does.

pawrer search
credited with
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Problem be (minor):

4 Showing ps e‘.lufl: 1a
Filmographies

O categorized

mbikne

Sored b ralings
sored by voles

[ awards & sominaions
ez for sale

L] by genme

(] by kenswviord

[ paveer search

{7 credited with

User thought the "keyword" link under Filmographvesuld be useful for a joint search.
Possible Causes/Solutions:

» The user thinks a "keyword" search might be a spe€ikind of "and" search, and that Luke
Wilson might be a keyword for Owen Wilson. HoweudDb probably means "keyword" to be
special words tracked in their database, but noplee Use user-centric terms and hide system
internals from the user.

« Rename the "keyword" link to be more meaningfuhi® user and more descriptive of what it
does.
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G.3 Group c: Keywords page

Problem ca (severe):

User was really confused by the "Keywords" page. Keywords for

Owen Wilson
Possible Causes/Solutions:

Keywords mdex by keyword: based-on-novel [ton]

1 Around the Weorldin

30 Diays (2004) [Actor]
2. Big Bounce, The (20043 [Actor}
3 Ha The (1999) [Actar)
pians {1955} [Actor]
tor]

e It has lots of information - simplify or organizetter

» It has no description of what it is or how it igyanized
add a description

ey Lines (2001) [Actor]

3. Ruslunore (1958) [Acter] [Wrser] [Executive Producer]
4. fngageddon (1998) [Aetor]

5 Cable Guy, The (1996) [Actor]

by keyword: tv-special [top]




254 Miranda G. Capra

G.4  Group d: Issues Involving Multiple Pages

Problem da (severe):

Find where Owen Wilson is ciedited alonygside another name

Chwen Wilson & 'DJkE‘f;J't%E'l |G

The users have a hard time navigating throughrtieegtask, getting stuck in ‘
several places. For example, all the users fouadirtst actor pretty easily, but th
got stuck trying to "add" the second actor. All lsadne difficulty understanding tj 1. 3

page after the "credited alongside search", thentiethe checkboxes. 1@

Possible Causes/Solutions: T T er———

«  The search is split into two parts - getting thietf = /e Tk

person, then using the "credited alongside" se
The site should provide a single, integrated (c'necktwo of mors names below)
search, such as an AND or + search in the tog o _

search box, so that the user can do the task in __ L
step

Here are the masches for = Iuke wilson, owen wilson

Problem db (severe):

Find whera Cwen Wilson is ciedited alongside another name

Chren Wilson & 'LUkE‘f;J'{%E'- _ {Bat)

The user gets confused by names
terms at many places in the task.

IMDb name search

[walzomy T376] [owen 977) [luke: 881]

Possible Causes/Solutions:

Here are the matches for = luke wilson, owen wilson

Look up joint venlures (check b of more names below )

Thiz will nuot find guest appearances

* The names of the function

L] bi menrs
| L1 by kenword
and terms keep Changlng b Dovesr zearch Actor Director Weiter Froducer Iufiscellanesns crew

(credited with/credited L -

alongside -> IMDb name search -> joint venturese donsistent terminology.
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G.5 Group e: First results page for "credited alongside" search (IMb» Name
Search #2)

Problem ea (severe):

Find whete Owen Wilson is ciedited alongside another name - IMDb name search

(vl 7376] [owen 977 (bke: 381]

Crwren Wilson & !IDJ‘EE%;'J{.?;@- : {Gal)

When users saw the results of the “credited alalejsiearch, they
had no idea what to do with this page. They hesit&tr a while,

scrolling up and down the page. Note: for issuesibaccidentally
checking the writer boxes, see the checkboxesosecti Biracior

1. Luke Wikkon MO

Possible Causes/Solutions: s Writer

1 Like Wikea 01
2 Cen Wion (1

(]

e The search results don't match the user's expeatiatist o
movies. Make some assumptions about the bestlisg&ch. Present a list of movies and then let
the user refine their query. This is how searchregywork, and users expect it now.

* The page is complicated. Provide instructions akdat this page is and what to do, and use a
more logical layout, with the page items preseimeatie order they are used.

* The page says it lists "matches", but it means hestto the people, whereas the user is expecting
movies. Describe what the page actually returrecupations/roles.

» The page is spread out vertically, and it's harse®the whole page at once. Use a more compact
layout, like a table, so that the entire form is\abthe fold.

Problem eb (minor):

User almost clicked on the "[wilson:
7376]" link at the top of the page. IMDb name search

Possible Causes/Solutions: [wilson: 7576} [owen: 977] [luke: 8211

Here are the maiches for = luke wilson, owen wilson
e This information is
irrelevant to the user's [ Lookupjointventures || check two or more names below)
current task - consider This will nuot find guest appearances
removing this information. N o _ )
Actor Dhrector Writer Producer Mizcellaneous crew

*  Provide more information
about what this link means
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Problem ec (minor):

User did not know what the "look up joint venturésitton

IMDb name search
would do.

[walsony: 7376] [owen: %77 [luke: 831]

Here are the matches for = luke wilson, owen wilzon

Lok up jaint vantures (eheck bwo or more names below)

This will mot find guest appewances

Possible Causes/Solutions:

«  The wording does not match the user's view of the B
task. User more descriptive and user-centric wgrdin

The wording is inconsistent with previous portiafishe task. Use consistent terminology.

Problem ed (minor):

User was unsure about what “ventures” are. Usdtespbout

IMDb name search
"venues" instead of "ventures."

[srlsom: 7376 [owen §77)] [luke: 851]

Here are the matches for = Iuke wilson, owen wilson

Lock up jaint venlures {check two or more names below.)

This will not.findd guest sppearances

«  What exactly are "ventures"? Pick a word that is B R R e
more descriptive.

"Venue" is a common movie-related term. Pick a wibiat is less similar to venue.

Possible Causes/Solutions:
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G.6  Group f: First results page for "credited alongside" search (Issas related to
checkboxes )

Problem fa (severe):

s | ] hatpfjosen . comlssarch

The user did not click on any checkboxes before "
clicking on the "look up joint ventures" button.

IMDb name search
[wilson: 7376] [owen 977] [luke: 881]
Here are the matches for = luke wilson, owen wilson

Lok up joi vantures (check two or more names below.)

This will not fiod guest epprarenres

Possible Causes/Solutions:

Actor Director Writer Pro ducer Mhscellaneons crew

« The button is at the top of the page. Stuf(]
should be in the order that you do it. If y

have to check boxes first, don't put the ety

button at the top of the page. foon —— & &
« The button is before the instructions and | Gemeer=:

instructions are in parentheses, which L

page £ your search has Buled

implies that they are optional. Make the [ f5 e | SieliaOd
instructions more prominent. e
» The instructions say to "check" boxes, Ww

Writer

may be unclear when none of the boxes
checks yet, and which is an American ph
(others use "tick" or "mark"). Rephrase td_
more clear.

e In cultures that read left-right, the checkboxesuith be on the left side of their labels.

Problem fb (severe):

pisbecs ) il o comsmarch

It took a while for the user to understand whatdheckboxes were IMDb name search

Al v

for.

[wileon: 7376) [owen 977) fke: 381]

Possible Causes/Solutions:

Tuke wilsen
@ word(),
fosay search,

*  The purpose of the checkboxes is not indicated.eMhir | ===
purpose clear. For example, put them all in a colamd Copon
label the column, or add instructions at the tothefpage.

Director

1. Luke Wikson I

42 Snd the infermation you are
secking

Writer

1. Luk Y0
2 Owen Witon
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Problem fc (severe):

The user only clicked one checkbox before clickimg "look up joim“ “IMDb name search

llson: 7376) [owent 7] fke: 381)

ventures" button.

Possible Causes/Solutions:

e The users had already selected one user they wartted
system should remember this and not make the as#w r

Director

work. 1 LS00
Problem fd (severe):
The users did not understand the occupations/rotesuser did not realize ti Act
ctor

"actor director writer" were different occupatiomdés that applied to each

person. One user checked the "writer" boxes insbédactor" boxes. L
ke Whilzon (T B

1
2. Luke Wiizon {0 [0
3

Possible Causes/Solutions:

e There is no explanation of what the occupationsfalre or why they
are there. Add instructions. =

+  Most moviegoers don't think about actors that disect and write. Director
The explanation that these are occupations/rola ke way at the
bottom of the page and most people probably misen. Explain
what these occupations/roles are and why you lape&k them near
the top of the page.

1. Lude Wilson (I [M

Writer

1, Luke Wikon (T3]
2. Qroren Wilson T
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Problem fe (minor):

One user fogot to uncheck the

"writer" boxes before checking Miscellaneous dj;'ew

the director boxes. 1. Owen Wikoa D]
Possible Causes/Solutions:
. [ Match names wath any sccipation Director
e It's hard to tell which = -
l_ Look ug jointvertres | {checl twe of more names above.)

boxes are and are not
checked. Redesign
the page so that all

Thus will niot find geest appearances 1. Luke Wilson (I} [

the boxes are lined up o - Writer

. s | Wly Bowies | Games | Bosrds | Help | US Movie Showdimes | Top 250 | Be

in columns. IMDbPro.com - Fiee Tiial | MDD Publicity Photos 1. Luke Wison M0
e The user had to hit 2. Crwen Wikson O]

the "back" button to revise the search after settiagesults, and may not have
realized that the boxes were still checked. Alwaydisplay the search form with the previous
search parameters so that the user doesn't harge tihe "back” button, and the results are on the
same page as the search form to revise.

e User thought the site would do an OR search, kditiatn AND search. Move the selection box
for this above the fold and rephrase to be morarcle

Problem ff (minor):
The user clicked on a name instead of checkingxa bo
Possible Causes/Solutions:

* In cultures that read left-right, the checkboxesudth be on the left side of
their labels.

* There's no indication of the different results thappen after clicking on tr
name versus the checkboxes. Provide instructioostatthat the checkbox
mean. Director

e IMDb.com has a site-wide standard that names akedi to the person's
homepage. However, new users may not be awaréspepecially in this 1+ Luke Wison I111
tasks's context. Redesign page to make the mealgiag

Writer

1. Luke Wikon {T;[1
2, Crwren Wilsen [
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G.7  Group g: First results page for "credited alongside" search (Iages related to

L)

Problem ga (minor):

The user found the correct Luke Wilson and usedc¢hedited alongside" 1
box on that Luke Wilson's page. However, the sesgshlts then asked the user tc 2 ron {0 [
choose between Luke Wilson | and II. 3. Crwen Wilsen O

Possible Causes/Solutions:

e The user had already selected the correct LukedWilshe system should remember this and not
make the user re-do work.

Problem gb (minor):

User thought I/Il meant jr/stSimilar to next problem.)

1, Luke Wilson T3 [#]
2. Lake Wison{ID) £]
3

Possible Causes/Solutions: . Crwen Wilsen O

»  Currently they indicate the order the people welded to the database, which has no meaning to
users. Hide system internals from the user.

» Use arabic numerals (1/2) instead of roman (I/11).

Problem gc (minor):

User was unsure what the difference was betweer Wikson | and Il(Similar to

Luke Wilson (T3 [#]
previous problem.)

Lake Wilson {0 [0
Craven Wilson T

L3 —

Possible Causes/Solutions:

« Provide additional information, such as most popuaiavie, photo or balloon/rollover
informaiton.



Appendix G. Study 4 Final Master Problem List (MPL) 261

G.8 Group h: Joint Ventures Search Results

Problem ha (minor):

Joint Ventures Joint Ventures

Here are the titles which credit the individuals

Need 2 or more names . Owen Wilson (Writer) ,

. Luke Wilson (T) (Writer)

1 Wendell Baker Story, The (2004%
The results were not what the user s
wanted, but the user had to click the "back" buttorevise the search.

Possible Causes/Solutions:

* Redisplay the search form with the previous vahmsallow the user to edit and resubmit. That's
the obvious next step - make it easy for the user.

Problem hb (severe):

User had a hard time understanding wh Joint Ventures

the search with the two writer boxes  Here are the titles which credit the individuals
checked didn't produce the desired

result. This is just about understanding - Owen Wilson (Writer) ,

the search results - look in previous « Luke Wilson (I) (Writer)
sections for issues about conducting the | sy.pqa Batcer Story. The 20043 _
correct search. I

Possible Causes/Solutions:

« User did not understand the difference betweemvtiter and actor occupation/roles. Both this
page and the previous page should have explanaifdhese occupations/roles.

« User did not realize that the user had done alsdaravriter. Put up an easier-to-understand
display of exactly what search was done, suchle t#ipeople and roles.
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Problem hc (minor):

Joint Ventures
Here are the titles which credit the individuals

«» Owen Wilson (Writer) ,
. Luke Wilson (I) (Writer)

1. Wendell Baker Story, The (2004
I

Joint Ventures

Here are the titles which credit the individuals

. Luke Wilgnn (I) (Actor),
. Owen Wilson (Actor)

1. Around the World w B0 Diags (20043 5 6010 (2054 votes)

akta Around the Workd fp Bighiie Dave (20040 (TRTA: alternative soelling)
Bostle Racket (1954) 7 /10 (401 votes)

Bomle Bocket (1556) 74110 (8245 votes)

Poval Tenenbaumms, The (20073 740 26957 wotes)

Wendel Baker Story, The (200473

T Lh L T

User was unsure if the search results were theflistovies that he was looking for.
Possible Causes/Solutions:

» The final results page emphasizes the search ptaemeo much, and the search results not
enough. The page should be redesigned to emphthsizesults more (i.e. the list of matching
movies).

e The movies are not actually labeled as “moviestevigle a label for any information displayed.

* The results include information that is irrelevemthe user's task. Consider removing the ratings
and votes (e.g. 7.3/10 (401 votes)).
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G.9 Group I: Problems Added By Judges

Master problem #la description: (severe)

Problem:
Users have a hard time finding features they wanse in the site, and feel overloaded by the atofun
information/features available. This is an ovepatiblem with the entire site.

Possible Causes/Solutions:

e The site is very busy and cluttered, with manydezg and lots of text.
* The page layout is poor, with few aids to help ssart through all the links.
o A more focused layout would eliminate some of theaunding text and links.
* There are 3 types of search on the left including:
o afuzzy search (many won't know what that means)
0 a Web search (which probably isn't really needed be could be put elsewhere)
o search with the dropdown menu
» Reorganize/consolidate the search options to Si@esech and Advanced Search. Move web
search away to a different part of the page.
e The actual solution will vary by page

Master problem #lc description: (minor)

Problem:

The error message "need 2 or more names” doesvecte  Joint Ventures
user enough information about why the search didwook
(feedback), and does not give the user enoughtitireas to
what they should do next (feed-forward).

Need 2 or more names
Possible Causes/Solutions:

e Change this statement to say something such asctSebr more names from the list to find joint
ventures. Return to look up page.”

Master problem #If description: (minor)

Problem:

Users use the "back" button to go back to the pagehich they first used t
"search the IMDb" search box instead of using #ech box that was IMnn‘ E

available on the current page.

.'..'r:'r.'-..'"':_l qerat Movese Db
Search the IMDb
'

Possible Causes/Solutions: Lo
» User doesn't understand that the identical seakhsbavailable on '.E.!,':':r;: :'s?f'r'f'?f.”‘ﬁn.
every page
« User wants to return to the homepage to start ataskvinstead of picking up from the current
location

b
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Master problem #lg description: (severe)

Problem:
Users have a hard time revising their searches wWenfirst try does not work.

Possible Causes/Solutions:

e The searches do not explain how they work, pagityilwhether entering/selecting mutiple items
will do an "and" or an "or" search

e Onthe search form, provide more information alimw it works

e Onthe search results, provide more informatiorualdat search was actually done

Master problem #lh description: (minor)

Problem:

The Go button is enabled when the search fieldhiste. Pressing the Enter key Imnh‘ J
clicking on the Go button, when the search fieldrigpty, does not start a searchj| =23 |
(which is the desired behavior). If the search fiamcis not enabled, because thell ;... e dove Lt

is no search string, then the Go button could etgi¢he function's state by toggl
between an enabled and disabled state based oorttents of the search field.

Possible Causes/Solutions: [ =

Mare searches | Lips
Ibb P com free fnal

Master problem #li description: (minor)

Problem:
One participant encountered a lengthy delay bedarearch results page appeared. While the system wa
searching the system displayed a blank page. M&seno feedback.

Possible Causes/Solutions:

« Displaying an "I'm working" page would let the peigiant know that the search terms had been
accepted and that the system was searching thieadata

Master problem #lj description: (minor)

Problem:
Numbers would be easier to read if punctuated/ftiedan the normal way, such as "26,969" for "26969
and "19,633" for "19633."

Possible Causes/Solutions:
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Master problem #ll description: (minor)

Problem:

From a single person's page (e.g., Owen Wils
you can click the "Find where Owen Wilson is
credited along side another name" link, even " T
you haven't filgled in a name (i.e., the text bos Comesit Wilpon Mkewiﬁ?@
no text in it). This leads to the unusual case that

you are on the "Joint Venture Search" page, but lrafo only on one person.

N

Find where Owen Wilson is ciedited alongside another name

Possible Causes/Solutions:

* Need to check to make sure that the text box hadic entry. If not provide an error message.

Master problem #lo description: (severe)

Problem:
It is not clear what the "Match names with any g@ation" checkbox at the bottom of the "IMDb Name
Search" does or why it is only at the bottom andrapeated at the top.

Possible Causes/Solutions:

Master problem #lp description: (severe)

Problem:
The "Filmography" bar on the left-hand side of plage acts to filter the results of a query. Gehgralbar
on the left-hand side of the page is a navigatam b

Possible Causes/Solutions:
* Remove the links in the "Filmography" bar and imétg them in the content view

Create a separate page with the contents of thedilaphy bar and have a link to the page in théetn
area titled "Customize Results"
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APPENDIX H. Study 4 Detailed Analysis Outputs

H.1  Student vs. Practitioner Report Comments MANOVA

proc glm

title 'MANOVA across all variables in Table 3.6";

class Type Evaluator;

model Comments-All
Comments-Critical
Comments-Serious
Comments-Minor
Comments-Positive
Comments-Goodldea
Comments-Bug
Comments-Other

DenDF Pr>F

32
32
32

Words
WordsPerComment
ImagesOrTables
Hours
= EvaluatorType/ SS3;
manova h=type;
run;
MANOVA Test Criteria and Exact F Statistics for the
Hypothesis of No Overall Eval uat or Type Effect
H = Type Il SSCP Matrix for Eval uat or Type
E = Error SSCP Matrix
S=1 M=4.5 N=15
Statistic Value F Value Num D F
Wilks' Lambda 0.73822585 1.03 1 1
Pillai's Trace 0.26177415 1.03 1 1
Hotelling-Lawley Trace 0.35459900  1.03 1 1
Roy's Greatest Root 0.35459900 1.03 1 1

267

32

0.4430
0.4430
0.4430
0.4430
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H.2  Judges: Master Problem Severity Judgements

A B C 3agree 2/3Vote Why?
aa M M M M Not Three
ab S M S Real AC
ac C M S Real AC
ad M M M M Not Three
ae M M S Not AB
af M M M M Not Three
ag S S S S Real Three
ah M M M M Not Three
ba S C C 1S, 2C Real Three
bc M C M Not** AC
bd M S S Real BC
be M S M Not AC
ca S S M Real AB
da S C S 2S,1C Real Three
db S M S Real AC
ea S S S S Real Three
eb M M M M Not Three
ec M M M M Not Three
ed M M M M Not Three
fa S M S Real AC
fb S M S Real AC
fc S C M Real AB
fd S M S Real AC
fe S M M Not BC
ff M M S Not AB
ga M M S Not AB
gb M M S Not AB
gc M M S Not AB
ha M M M M Not Three
hb S M S Real AC
hc M M S Not AB
la S C S 2S,1C Real Three
Ic M S M Not AC
If M M M M Not Three
lg S C S 2S5, 1C Real Three
Ih M M M M Not Three
li M M S Not AB
lj M M M M Not Three
I M M S Not AB
lo M S S Real BC
Ip S M S Real AC

** Note: two minor votes and one critical vote. Mminor, S = serious, C = critical.
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H.3 Judges: Reliability of Master Problem Severity Judgements

McNemar Change Test

proc freq;
tables A*B A*C A*Group B*C B*Group C*Group;
exact mcnem;

ods output McNemarsTest;
run;

Comparison XA(1) Exactp

A*B 1.14 0.42
A*C 3.77 0.09
A * Group 0.33 1.00
B*C 5.76 0.03
B * Group 2.27 0.23
C * Group 3.60 0.11

Tetrachoric Correlation

proc freq data=WORK.RealNot_Wide;

tables A*B A*C A*Group B*C B*Group C*Group / RELRI SK PLCORR;
ods output measures;

run;
SAS Output Excel Calculations

Comparison r* ASE z p-value
A*B 44 22 1.97 .02
A*C .62 .18 3.45 .00

A * Group .97 .03 33.96 .00
B*C .07 .26 0.27 .39

B * Group .68 17 4.04 .00
C * Group .78 A3 6.04 .00

Note: z=r / ASE
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H.4  Hypothesis 1a: Practitioners in Study 3 vs. Study 4

Practitioners in Study 3 vs. Study 4: Preliminary MANOVA

proc glm
class ID Guideline Study;
model difficult required relevant helpful
= Study|Guideline / SS3;
manova h=Study|Guideline;

run;
MANOVA Test Criteria and F Approxi mations for
the Hypothesis of No Overall St udy Effect
H = Type lll SSCP Matrix for St udy
E = Error SSCP Matrix
S=2 M=0.5 N=572.5
Statistic Value F Value Num DF DenDF Pr>F
Wilks' Lambda 0.86212545  22.08 8 2294 <.0001
Pillai's Trace 0.13909394  21.45 8 2296 <.0001
Hotelling-Lawley Trace 0.15850961  22.71 8 1636.2 <.0001
Roy's Greatest Root 0.14901818  42.77 4 1148 <.0001
MANOVA Test Criteria and F Approxi mations for
the Hypothesis of No Overall CGui del i ne Effect
H = Type lll SSCP Matrix for CGui del i ne
E = Error SSCP Matrix
S=4 M=2 N=5725
Statistic Value F Value Num DF DenDF Pr>F
Wilks' Lambda 0.78381672 8.02 36 4300.1 <.0001
Pillai's Trace 0.23249515 7.89 36 4600 <.0001
Hotelling-Lawley Trace 0.25556509 8.13 36 3101.8 <.0001
Roy's Greatest Root 0.14425856  18.43 9 1150 <.0001
MANOVA Test Criteria and F Approxima tions for the
Hypothesis of No Overall CGui del i ne* St udy Effect
H = Type lll SSCP Matrix for CGui del i ne* St udy
E = Error SSCP Matrix
S=4 M=6.5 N=572.5
Statistic Value F Value NumD F DenDF Pr>F
Wilks' Lambda 0.91270122  1.47 7 2 4512.7 0.0060
Pillai's Trace 0.09003593  1.47 7 2 4600 0.0062
Hotelling-Lawley Trace 0.09268581  1.47 7 2 3674.4 0.0060
Roy's Greatest Root 0.03943948  2.52 1 8 1150 0.0004
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Practitioners in Study 3 vs. Study 4: Four ANOVAs

/* Note: same dataset as the MANOVA, but in tall fo rmat */
/* to enable the “by Adjective” statement */
proc m xed;

class ID Guideline Study;

model Rating = Study|Guideline;

Ismeans Study*Guideline / adjust=tukey slice=Guide line;
repeated / subject=ID type=cs;
by Adjective;
run;
Adjective  Effect NumDF DenDF FValue ProbF
difficult Study 1 93 0.89 .35
Guideline 9 837 12.31 <.0001*
Guideline*Study 9 837 2.38 .01*
helpful Study 1 93 0.4 .53
Guideline 9 837 13.01 <.0001*
Guideline*Study 9 837 1.23 27
relevant Study 1 93 0.82 .37
Guideline 9 837 10.86 <.0001*
Guideline*Study 9 837 0.93 .50
required Study 1 93 27.47  <.0001*
Guideline 9 837 12.61 <.0001*
Guideline*Study 9 837 0.35 .96

* p<.05.

Post-hoc tests for Guideline*Study fdifficult using effect slices by Guideline, DF=1, 837
Guideline FValue ProbF

Backing Data 1.57 21
Clarity/Jargon 2.37 A2
Impact/Severity 0.88 .35
Methodology 0.42 .52
Politics/Diplomacy 11.36 .00*
Problem Cause 0.33 .57

Professional/Scientific  0.26 .61
Describe a Solution 0.21 .64
Evoke Sympathy 0.02 .88
User Actions 1.26 .26
* p<.05.
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H.5 Hypothesis 1b: Study 3 Practitioners vs. Study 4 Students

Study 3 Practitioners vs. Study 4 Students : Preliminary MANOVA

proc gl mdata=Ratings3n4Wide;
class ID Guideline Study;

model difficult required relevant helpful = Study]|

SS3;
manova h=Study|Guideline;
run;
MANOVA Test Criteria and Exact F St
the Hypothesis of No Overall Stu
H = Type lll SSCP Matrix for

E = Error SSCP Matrix

S=1 M=1 N=207.5
Statistic Value F Value Num
Wilks' Lambda 0.91504556 9.68

Pillai's Trace 0.08495444 9.68
Hotelling-Lawley Trace 0.09284176 9.68
Roy's Greatest Root 0.09284176 9.68

MANOVA Test Criteria and F Approxi
the Hypothesis of No Overall Guid
H = Type lll SSCP Matrix for G
E = Error SSCP Matrix

S=4 M=2 N=207.5
Statistic Value F Value Num
Wilks' Lambda 0.69527744 4.43
Pillai's Trace 0.33855036 4.31

Hotelling-Lawley Trace 0.39156021 4.52
Roy's Greatest Root 0.23087990  10.77

MANOVA Test Criteria and F Approxima

Hypothesis of No Overall Guideline
H = Type lll SSCP Matrix for Guid
E = Error SSCP Matrix

S=4 M=2 N=207.5
Statistic Value F Value Num
Wilks' Lambda 0.90197376 1.21
Pillai's Trace 0.10112445 1.21

Hotelling-Lawley Trace 0.10528267 1.22
Roy's Greatest Root 0.05768015 2.69

Guideline /

atistics for
dy Effect
Study

DF DenDF Pr>F

4 417 <.0001
4 417 <.0001
4 417 <.0001
4 417 <.0001
mations for

eline Effect
uideline

DF DenDF Pr>F

36 1564.4 <.0001
36 1680 <.0001
36 1120.4 <.0001
9 420 <.0001

tions for the
*Study Effect
eline*Study

DF DenDF Pr>F

36 1564.4 0.1814
36 1680 0.1837
36 1120.4 0.1800
9 420 0.0047
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Study 3 Practitioners vs. Study 4 Students : Four ANOVAs

/* Note: same dataset as the MANOVA, but in tall fo rmat */
proc ni xed data=Ratings3n4;
class ID Guideline Study;
model Rating = Study|Guideline;
Ismeans Study*Guideline / adjust=tukey slice=Guide
repeated / subject=ID type=cs;
by Adjective;
run;
Adjective  Effect NumDF DenDF FValue ProbF
difficult Study 1 95 1.49 .23
Guideline 9 855 11.82 <.0001*
Guideline*Study 9 855 2.21 .02*
helpful Study 1 95 2.78 .10
Guideline 9 855 13.15 <.0001*
Guideline*Study 9 855 3.15 .00*
relevant  Study 1 95 1.85 .18
Guideline 9 855 10.74 <.0001*
Guideline*Study 9 855 1.26 .25
required  Study 1 95 2.07 .15
Guideline 9 855 8.9 <.0001*
Guideline*Study 9 855 1.06 .39
* p<.05.

line;
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Post-hoc tests for Guideline*Study fifficult andhelpfulusing effect slices by Guideline, DF=1, 855

Adjective QualName FValue ProbF

difficult Backing Data 0.54 46
Clarity/Jargon 0.3 59
Impact/Severity 1.15 28
Methodology 11.97 00*
Politics/Diplomacy 0.45 50
Problem Cause 0.98 .32
Professional/Scientific 291 .09
Describe a Solution 0.99 .32
Evoke Sympathy 0 .99
User Actions 0.7 .40

helpful Backing Data 0.31 .58
Clarity/Jargon 1.43 .23
Impact/Severity 3.72 .05
Methodology 2.37 A2
Politics/Diplomacy 11.48 .00*
Problem Cause 0.46 .50
Professional/Scientific 9.4 .00*
Describe a Solution 1.52 22
Evoke Sympathy 0.02 .89
User Actions 0 .95

*p<.05.
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H.6  Hypothesis 1d: Opinion vs. Behavior

proc corr PEARSON NOSIMPLE;
var Opinion Judgement;
by Guideline Adjective;

run;

Guideline Adjective r p
Backing Data difficult 0.31 0.17
Clarity/Jargon difficult 0.16 0.48
Impact/Severity  difficult -0.08 0.74
Problem Cause difficult 0.14 0.53
Solution difficult -0.51 0.02*
User Actions difficult -0.02 0.92
Backing Data helpful -0.19 0.42
Clarity/Jargon helpful 0.31 0.17
Impact/Severity  helpful 0.25 0.27
Problem Cause helpful -0.02 0.94
Solution helpful 0.58 0.01*
User Actions helpful 0.16 0.48
Backing Data relevant 0.03 0.90
Clarity/Jargon relevant 0.27 0.24
Impact/Severity  relevant 0.35 0.12
Problem Cause relevant -0.03 0.89
Solution relevant 0.57 0.01*
User Actions relevant 0.20 0.39
Backing Data required -0.11 0.63
Clarity/Jargon required -0.06 0.79
Impact/Severity  required 0.24 0.30
Problem Cause required -0.11 0.64
Solution required 0.67 0.00*
User Actions required -0.03 0.89

*p<.05
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H.7  Hypothesis 2a: Problem Discovery

Problem Discovery: Thoroughness

proc m xed;
class ID Measure Evaluator;

model Thoroughness = Evaluator Measure Evaluator*M easure;

repeated / subject=ID Measure=cs;
Ismeans Measure / adjust=tukey;

run;
Measure 3 Tests of Fixed Effect S
Num Den
Effect DF DF F Value Pr>F
Evaluator 1 42 0.31 0.5778
Measure 2 84 61.47 <.0001
Evaluator*Measure 2 84 1.14 0.3250

Post-hoc tests for Measure, DF = 84, Adjustmentikey-Kramer

Measure _Measure Estimate StdErr tValue Probt Adjp

All Severe -0.1151  0.01344 -8.56 <.0001 <.0001
All SMS 0.02446 0.01344 1.82 0.0724 0.1694
Severe SMS 0.1396 0.01344 10.38 <.0001 <.0001
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Problem Discovery: Reliability

proc n xed;
class Evaluator Measure;

model Jaccard = Evaluator Measure Evaluator*Measur

run;

Post-hoc tests for Measure*Evaluator, DF=5667, solnent=Tukey-Kramer

Miranda G. Capra

Evaluator Measure _Evaluator _Measure Estimate StdE tvalue Probt Adjp

between All between SMS 0.1096 0.007648 14.33 <.008.0001
between All between Sev -0.1105 0.007648 -14.45 0640 <.0001
between SMS between Sev -0.2201  0.007648 -28.7800%.0 <.0001
between All practitioner  All -0.00634 0.009824 9.60.5186 0.9993
between All practitioner SMS 0.02485 0.009824 2.530114 0.2179
between All practitioner Sev -0.141 0.009824 -14.350001 <.0001
between Sev practitioner  All 0.1042 0.009824 10.6 .0081 <.0001
between Sev practitioner SMS 0.1354 0.009824 13.28001 <.0001
between Sev practitioner  Sev -0.03049 0.009824 -3.2.0019 0.0499
between SMS practitioner  All -0.1159 0.009824 -11.8<.0001 <.0001
between SMS practitioner SMS -0.08473 0.009824 2-8.6.0001 <.0001
between SMS practitioner Sev -0.2506  0.009824 15.5.0001 <.0001
between All student All -0.00895 0.009224 -0.97 318 0.9885
between All student SMS 0.1391 0.009224 15.08 <100€.0001
between All student Sev -0.08778 0.009224 -9.52 010 <.0001
between Sev student All 0.1016  0.009224 11.01 <.00€.0001
between Sev student SMS 0.2497 0.009224  27.07 %.0GQ0001
between Sev student Sev 0.02275 0.009224 2.47 D.0132489
between SMS student All -0.1185 0.009224 -12.85 0&10 <.0001
between SMS student SMS 0.02955 0.009224 3.2 0.001L9368
between SMS student Sev -0.1974  0.009224 -21.4 0%.00<.0001
practitioner All practitioner SMS 0.03119 0.0116 62. 0.0072 0.1517
practitioner All practitioner  Sev -0.1347 0.0116 141 <.0001 <.0001
practitioner SMS practitioner  Sev -0.1659 0.0116 4.31 <.0001 <.0001
practitioner All student All -0.00261 0.0111 -0.249.8141 1

practitioner  All student SMS 0.1455 0.0111 13.11 0081 <.0001
practitioner All student Sev -0.08144 0.0111 -7.34.0001 <.0001
practitioner Sev student All 0.1321 0.0111 119 08D <.0001
practitioner Sev student SMS 0.2801 0.0111 25.250064 <.0001
practitioner Sev student Sev 0.05324 0.0111 4.8 00640 <.0001
practitioner SMS student All -0.0338  0.0111 -3.05.0023 0.059
practitioner SMS student SMS 0.1143 0.0111 10.3 0&10 <.0001
practitioner SMS student Sev -0.1126  0.0111 -10.¥50001 <.0001
student All student SMS 0.1481  0.01057 14.01 <.00610001
student All student Sev -0.07883 0.01057 -7.46 6100<.0001
student SMS student Sev -0.2269  0.01057 -21.47 04.00<.0001




Appendix H. Study 4 Detailed Analysis Outputs

H.8 Hypotheses 3a, 3b: Differences in Following Guidelines

proc ni xed;

class Judge Guideline ID group;

model Rating =
Judge Guideline Group
Judge*Guideline Judge*Group Guideline*Group
Judge*Guideline*Group;

repeated / subject=ID type=cs;

Ismeans Group*Guideline / slice=Guideline;

Ismeans Judge / adjust=tukey;

Ismeans Judge*Guideline / slice=Guideline;

run;
Effect NumDF DenDF FValue ProbF
Judge 2 84 14.01 <.0001*
Guideline 5 210 30.34 <.0001*
Group 1 42 7.27 .01+
Judge*Guideline 10 420 5.37 <.0001*
Judge*Group 2 84 1.65 .20
Guideline*Group 5 210 3.13 .01*
Judge*Guideline*Group 10 420 0.7 72
* p<.05.
Post-hoc tests for Group*Guideline using effeatediby Guideline, DF=1, 210

Guideline FValue ProbF

Backing Data 11.53 0.00

Clarity/Jargon 0.01 0.93

Impact/Severity 7.36 0.01

Problem Cause 1.75 0.19

Provide a Solution 9.05 0.00

User Actions 0.05 0.82

Post-hoc tests for Judge, DF=84, Adjustment=T ukegnher
Judge Judge Estimate StdErr tValue Probt Adjp

A Ig 0.43 0.10 4.23 <.0001 .00
A C -0.07 0.10 -0.64 .52 .80
B C -0.49 0.10 -4.87 <.0001 <.0001

Post-hoc tests for Judge*Guideline using effecesliby Guideline, DF=2, 420
Guideline FValue ProbF

Backing Data 6.92 .00*
Clarity/Jargon 3.27 .04*
Impact/Severity 0.24 .79
Problem Cause 1.55 .21
Provide a Solution 5.74 .00*
User Actions 23.16 <.0001*

* p<.05.
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Post-hoc tests for Judge*Guideline using IsmeanBéaking DataClarity/Jargon, Provide a Solutign
andUser ActiondDF=420

Judge _Judge  Guideline tValue Probt Adjp

A B Backing Data 3.7 .00 .03*

A C Backing Data 2.17 .03 77

B C Backing Data -1.53 .13 .99

A B Clarity Jarg -0.66 51 1

A C Clarity Jarg -2.47 .01 .56

B C Clarity Jarg -1.81 .07 .94

A B Solutions 3.04 .00 .19

A C Solutions 0.22 .83 1.00

B C Solutions -2.82 .01 31

A B User Actions 6.19 <.0001 <.0001*
A C User Actions 0.64 .52 1

B C User Actions -5.55 <.0001  <.0001*




Appendix H. Study 4 Detailed Analysis Outputs
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proc corr;
var Hours YearsExp NumEvals
ValidityAll
ThorAll ThorSevere ThorSMS
ClarityJargon ImpactSeverity
BackingData ProblemCause
UserActions Solution;
run;
r Clarity Impact Backing Problem User
p Jargon  Severity Data Cause Actions  Solution
Hours .10 .36 .24 .10 .28 -14
.52 .02* 12 .52 .06 .36
YearsExp .18 .30 12 .13 -.19 .24
.25 .05* .45 41 21 A1
NumEvals .20 17 12 .01 -.02 -.01
.20 .28 43 .94 91 .95
ValidityAll .06 .19 12 .08 .01 21
72 .23 43 .59 .92 .18
ThorAll -.02 .03 12 .06 .26 -.04
.88 .84 .45 .70 .08 .79
ThorSevere .02 17 17 .13 .24 .08
.91 .26 .26 .39 12 .58
ThorSMS -21 .19 .24 .32 .34 .05
.16 .22 12 .03* .02* .75

* p<.05.
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H.9 Differences in Opinion Between Study 4 Students, Practitiong

proc ni xed data=Ratings3n4Tall;
class ID Guideline Group;
model Rating = Group|Guideline / OUTP=MirOutP;
Ismeans Group*Guideline / adjust=tukey slice=Guide

repeated / subject=ID type=cs;

* p<.05.

line;

by Adjective;
run;
Adjective  Effect NumDF DenDF FValue ProbF
difficult Group 1 42 3.59 .07
Guideline 9 378 5.06 <.0001*
Guideline*Group 9 378 2.17 .02
helpful Group 1 42 0.61 44
Guideline 9 378 9.36 <.0001*
Guideline*Group 9 378 0.94 49
relevant Group 1 42 0.15 .70
Guideline 9 378 7.31 <.0001*
Guideline*Group 9 378 0.71 .70
required Group 1 42 11.25 .00*
Guideline 9 378 4.62 <.0001*
Guideline*Group 9 378 0.52 .86
* p<.05.
Post-hoc tests for Guideline*Group f@quiredusing effect slices by Guideline, DF=1, 378
Guideline Fvalue ProbF
Backing Data 2.7 .10
Clarity/Jargon 6.72 .01*
Impact/Severity 2.05 15
Methodology 0.05 .82
Politics/Diplomacy 1.38 .24
Problem Cause 3.04 .08
Professional/Scientific 4.6 .03*
Describe a Solution 2.38 A2
Evoke Sympathy 0.41 .52
User Actions 2.57 A1



