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ABSTRACT

Supporting Heuristic Evaluation for the Web. (August 2009)
Ana Erendira Flores Mendoza, B.S., Universidad Autonbleopolitana;
M.S., New Mexico State University

Chair of Advisory Committee: Dr. William Lively

Web developers are confronted with evaluating the usabifityeb interfaces.
Automatic Web usability evaluation tools are availabig, they are limited in the types
of problems they can handle. Tool support for manual usalilialuation is needed.
Accordingly, this research focuses on developing a towaddipporting manual processes
in Heuristic Evaluation inspection.

The research was conveyed in three phases. Firstbservational study was
conducted in order to characterize the inspection procebeuristic Evaluation. The
videos of evaluators applying a Heuristic Evaluation on aink@nactive, paper-based
Web interface were analyzed to dissect the inspegtioness. Second, based on the
study, a tool for annotating Web interfaces when applyiegridtic Evaluations was
developed. Finally, a survey is conducted to evaluate theatub learn the role of
annotations in inspection. Recommendations for improviegube of annotations in
problem reporting are outlined. Overall, users were gadisfith the tool.

The goal of this research, designing and developing an inspetdol, is

achieved.
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1 INTRODUCTION

As part of the Web development process, Web developersaafronted with
evaluating the usability of Web interfaces (i.e. Webssited applications). Typically, a
combination of manual methods and automatic tools ar fesean effective Web site
evaluation —e.g. manual inspection is needed to supplemanhatic validation tool
results [Rowan et al. 2000]. However, Web projects agélyiaffected by their fast
paced life cycles, leaving little room for full evaluaonOther major factors
contributing to this situation are low budgeting assigrdtdsting and availability of
usability experts.

Web developers need effective and cheap approaches to Wddilitys
evaluation. Available automatic Web usability evaluatiools such as LIFT online and
LIFT onsite [UsableNet 2002] and WebXACT [WatchFire 2007] hpweven to be
useful in finding syntactic problems. These include problein®sistency, verification
of broken links, if pages contain links to the home padierrative description of
images (with use of the ALT tag in HTML), among othéBsajnik 2000]. Other
problems of semantic and pragmatic nature are left owubymatic evaluation tools
[Farenc et al. 1996], and need to be handled. Farenc aladbarators [Farenc et al.
1996] explored the limitations of automatic usability evatratools. In analyzing 230
rules for their ERGOVAL automatic usability evaluatimol for Windows systems they

found that a maximum of 78% of the rules could be autamndtehatever the

This dissertation follows the style ACM Transactions on Information Systems.



implemented methods are.” The other 22% require input fhoimans to provide
information and resolve semantic and pragmatic conflicts

Usability problems that are not handled by automatic etiafu@ools can be
handled with semi-automatic and manual approaches. Iraagomatic approaches, the
identification of usability problems start by the anaysf source files and completed
with human intervention to provide information, make deas or confirm problems.
There are three manual methods that are typically tastild usability problems in user
interfaces [Preece et al. 2002]: apability testing where testers observe users
performing tasks and report usability problems based on tixsiervations, b) with
questionnaires and interviewssers are asked about their experience in using a system,
missing features, and overall satisfaction, among atiaters, c) innspection methods
experts examine user interfaces and report usability preblersed on their judgment
and expertise.

There is an inspection method that appears frequentheifiterature and which
is widely used in academy and industry: Heuristic Evaluati@uristic Evaluation is an
inspection method proposed by Nielsen and Molich [1990]ollbvi's the “discount”
philosophy, in which simplified versions of traditional tmeds are employed (e.g.
discount usability testing not requiring elaborate laboyagetups). It consists of having
a small number of evaluators independently examine a ugsenface in search for
usability problems. Evaluators, then, collaborate to aggeegttusability problems.
During interface inspection evaluators use a set of utyaprinciples as guide, known

as “heuristics,” to focus on common problem areas in inserfaces. An example of



such heuristics is “Help users recognize, diagnose,racolver from errors [Nielsen
2005b].” Interface features that violate the heuristiesraported as usability problems.

There have been just a couple of tools developed fortiagsisvaluators in
Heuristic Evaluations. Problem aggregation has been supp@ted1©98]. There was
no intent for automating the aggregation process but rrathgporting evaluators in
manual processes in problem aggregation. These include ydsmtifnique problems,
discarding duplicates, and merging descriptions using theitafidiagrams [Snyder
2003]. There has been some effort in semi-automating prolidemtification in
Heuristic Evaluation, but it is a formal, applicatiorpdadent approach. Loer and
Harrison [2000] developed a system for querying a model chefokesearching
potential usability problems in user interfaces.

The need for supporting manual problem identificationlédgo the exploration
of ways to support manual processes in Heuristic Evaluaispection.
1.1 The Problem

The first idea of a tool for Heuristic Evaluation lodkkke a combination of a
logging tool to keep track of usability problem, and a systeat juides evaluators
throughout the entire process from entering usabilityplpras to generating problem
reports. However, this was not enough. Other ways toosupfeuristic Evaluation in
inspection needed to be proposed. This was the challenge.

Cox [1998] studied the usability problem aggregation procesblenristic
Evaluation in depth and developed groupware based on his findingdarly, the

Heuristic Evaluation inspection process was studied in deptth a tool was



development based on findings. Once there was a hettierstanding of the inspection
process, the process was characterized, softwarestpgtrements were identified, and a
tool for inspection based on those requirements wadagmek

The goal, objectives, and methodology of the researchktated in the following
sections.
1.2 Research Goal and Objectives

The goal of this research is to develop a tool for supgpHieuristic Evaluation
inspection.

Specific objectives to achieve this goal are:

1. Characterize the inspection process in Heuristic Evaloati

N

Identify tool requirements.

3. Build the tool.

4, Evaluate the tool.
1.3 Methodology

The first step was to characterize the inspection psoicebleuristic Evaluation

to understand it better and come up with different waysupport it. A user study in the
laboratory (Study 1) was conducted to understand how evaduajmply Heuristic
Evaluation on Web interfaces. The output of this steprgugh characterization of the
process and tool requirements.
Tool requirements were identified from the literatugtudy 1 findings, and

experience. Evaluators in Study 1 were found spending itinmserving, annotating,



and navigating the interface, as well as elaborating lityaproblems. Tools for
inspection are proposed based on these activities.

The research effort was focused on developing a tool &peaific activity in
inspection: interface annotation. A tool called “HEAszint” was developed for
annotating Web interfaces when applying Heuristic Evaloaudy 2 was designed to
learn both the uses of annotations in inspection andvralbtool satisfaction.

1.4 Dissertation Overview

The remaining of this dissertation consists of thievahg sections.

In Section 2, related work is covered.

Section 3 describes Study 1 (inspection process dissentiicharacterization)
in detail.

Section 4 includes tool requirements for Heuristic Evauaatupport.

Section 5 describes the development of the tool, HEfes 1

Section 6 describes Study 2; the evaluation of HEAsgist@nnotator.

In Section 7, this dissertation ends with conclusions.



2 RELATED WORK

This section discusses Heuristic Evaluation in detadupplements other major
Heuristic Evaluation surveys [Cox 1998; Dykstra 1993; Wool3@b1]. It focuses is on
Heuristic Evaluation process and tool support, however.

The reader will find software requirements highlightedtighout the section.
These are later referenced in Section 4 (Figure 2.1) wdisoussing software

requirements for a Heuristic Evaluation suite.

Section 3:
Section 1: .| Section 2; .| Study1:
Introduction " |Related Worl "|  Process

Dissection

Requirements
A 4

Requirements Section 4:
" |Requirement

2]

Figure 2.1. Section 2 Dissertation Context

2.1 Heuristic Evaluation

Heuristic Evaluation is an inspection method proposed byséheand Molich
[1990]. It is a simple method used to discover usability prodlén user interfaces. It
consists of having a small set of evaluators individuatigngine a user interface and
judge for compliance with recognized usability principlelfeda‘heuristics”. The lists of

potential usability problems are aggregated in a single itgat@port. Members of the



development team are presented with the report to agréeeausability problem fixes

and priorities. Figure 2.2 depicts the overall Heuristicliat@on process.

Inspecting independently

Aggregating usability problems

= Reporting to developers

Figure 2.2. Heuristic Evaluation Overview

Nielsen makes recommendations to conduct a Heuristidu&i@n [Nielsen
2005a, 1994a]. A typical Heuristic Evaluation session lastsu2s. The evaluation can
start with 2 passes of the user interface. A passtta general idea of the user interface
design and overall interaction. Evaluators focus oniquéar parts in a second pass.
Heuristics are meant to be used to help identify usalglibblems. With heuristics in
mind evaluators carefully examine an interface and reptetface features that were

noticed to have violated them.



The output of a Heuristic Evaluation is a list of poednisability problems. Lists
generated by all evaluators are aggregated. Evaluators andeidentify duplicates,
combine problem descriptions, suggest solutions to problems asiblyorate their
severity so they can be prioritized. Nielsen reconusarsing a 0-4 severity rating scale

[Nielsen 1995b] (Table 2.1).

Table 2.1. Nielsen’s Severity Rating Scale Borrowed fidialsen 1995b]

“0 = | don't agree that this is a usability problem at all”

“1 = Cosmetic problem only: need not be fixed unless ekt is available on project’
“2 = Minor usability problem: fixing this should be given Igsiority”

“3 = Major usability problem: important to fix, so should given high priority”

“4 = Usability catastrophe: imperative to fix this befpreduct can be released”

Several Heuristic Evaluation dimensions can be idedtifrom the description
above: theheuristicsthat are used to guide the inspectiewaluatorsperforming the
inspection, theuser interfacethat is being evaluated, and thmcessthat is followed.
These are discussed immediately below.

2.1.1 Heuristic Evaluation Dimensions
2.1.1.1 Heuristics

Heuristics are general usability principles that “seamdescribe common
properties of usable interfaces [Nielsen 2005a].” Nielsaoh Molich [1990] initially
proposed nine heuristics, which were defined based on thearierce of common
problem areas in interfaces and consideration of guidelifbe results of a factor
analysis of 249 usability problems [Nielsen 1994b] lead to 10isies (Table 2.2).

These are commonly used to evaluate interfaces in @ehestone [1997], for example,



explained Nielsen’s 10 heuristics for the Web, emphagiznore on navigational

aspects.

Table 2.2. Nielsen’s Ten Usability Heuristics [Nielsen 1924195b]

Visibility of system status

Match between system and the real world
User control and freedom

Consistency and standards

Error prevention

Recognition rather than recall

Flexibility and efficiency of use

Aesthetic and minimalist design

Help users recognize, diagnose, and recover from errors
Help and documentation

COWONOOEAWN-=-

-

Some alternatives have been proposed for specific dotmaprevide evaluators
with domain knowledge they can use in evaluations. Fstamte, Dykstra [1993]
developed calendar-specific heuristics based on resultaisef testing different
commercial calendar systems. It was found that evaisigterformed better when using
calendar-specific heuristics. More usability problemsaeasfeund by evaluators and more
were severe than those performing a standard Heuristiu&tion. Notice, however,
that Dykstra’s proposed heuristics had sub-headings. tiy&s9 heuristics had an
average of 6.6 sub-headings describing a high-level heurigtioding a heuristic with
19 sub-headings. This may appear to be more like a GuidBewew with 60

guidelines than a Heuristic Evaluation with 9 high-levalristics.
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Nielsen recommends keeping the list short (about 10) fey eamembering
[Nielsen and Molich 1990] (p. 249), although some may be addie\fare domain-
specific [Nielsen 2005a]. Muller et al. [1998] reformatted tist and added four more
heuristics for his participatory approach to Heuristicl&a@on. In their approach they
call for the participation of “work-domain experts” (useito evaluate the targeted
interface and added heuristics about human goals and exgerien

The role of heuristics is not quite established. Heusisioe meant to help
evaluators identify usability problems [Nielsen 2005a]. Hosvewt is not clear that
heuristics support the discovery and analysis of usaljliblems [Cockton and
Woolrych 2001; Cockton et al. 2003]. In usability problem asialyheuristics as
analysis resource have not proven to be effectiveeliminating false alarms and
confirmingactual usability problems [Cockton and Woolrych 2001].

Evaluators should not only report likes and dislikes, bet tbhould explain
problems with reference to violated heuristics or othabllisy principles or guidelines
[Nielsen 2005a]. Cockton and Woolrych’s [Cockton and Waitir2001] extended
usability problem format (introduced in [Woolrych 2001]), for rxde, require
evaluators to “hypothesise likely difficulties in cortterather than to just focus on
problem features.” The extended format encouraged evaluatdrs more “reflective
and less likely to propose problems with little justfion [Cockton and Woolrych
2001] (p.175).” In fact, in an updated version of the form Kmt et al. 2003] an entry
for providing evidence of heuristic non-conformance was adslemhuraging evaluators

to reflect on their choose for violated heuristics.
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Solutions to fix problems can be suggested based on violategstics [Nielsen
2005a] or some other taxonomy such as the User Acteméwork [Andre et al. 2000]
for classifying usability problems based on Norman’'s sestage theory of action
[Norman 2002] (pp. 45-53).

Table 2.3 describes a tool requirement relevant to theudsion.

Table 2.3. Tool Requirement 2.1

Tool requirement 2.1:
Specify the heuristic checklist to be used.

Evaluators should be allowed to select the heuristic checklist to be used in a Heuristic
Evaluation session. This being general, domain-specific, for the Web or for WIMP interfaces.

2.1.1.2 The Evaluator

Typically 5 [Nielsen 1992; Bevan et al. 2003] to 8 [Nielsed aandauer 1993]
evaluators are used in Heuristic Evaluation (although tmmber is still in debate
[Bevan et al. 2003]).

Novice evaluators seem to perform poorly in Heuristic &atbn [Nielsen 1992;
Jeffries et al. 1991; Desurvire et al. 1992]. Evaluator pexdoce is attributed in part to
inexperience with usability and application domain aremdslsen [1992] classifies
evaluators as “novice,” “regular specialists” (thosthwisability expertise), and “double
specialists” (those with both usability and applicatdomain expertise). In his study
regular specialists found 75% of the problems when aggreggtitigdual problem

lists. To achieve the same success rate, it was rddoueteen novice evaluators.
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Users can become part of the evaluation force. Matlexd. [1998] incorporated

users to take into account user’s work-domain expertisgaluations.

Table 2.4 summarizes evaluator expertise.

Table 2.4. Evaluator’'s Expertise

Expertise Evaluator

Work-domain [Muller et al. 1998] User

Software Software engineer

Usability Regular specialist [Nielsen 1992]
Usability and application domain Double-expert [Nielsen 1992]

To balance the evaluator effect, modifications to Héarisvaluation method
have been proposed. For instance, domain-specific checiligkstra 1993] and tasks
scenarios [Nielsen 1995a] (pp. 74-75) are aimed for non-expertise application
domain.
2.1.1.3 User Interfaces

The user interface format (paper vs. computer basedngeradtivity (simulated
or supported, see Table 2.5) may influence the way usefaitgésrare evaluated. Nielsen
[1990] found that evaluating paper and computer mockups may indudse types of
usability problems that are found. The author of this digBen argues that “physical”
characteristics of user interfaces have an effedtoamthey can be used and evaluated.
When evaluating interactive interfaces, for exammealuators interact with the
interface, entering information, going from one scraemnother, trying functionality,
and so on. This at the same time enables evaluatesgptrienceroblems directly and,

hence, providing a way for identifying problems.
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Table 2.5. User Interface Types and Formats

Type Interactivity | Format | Examples
Static None Paper Screenshots and sketches witharagtivity
Interactive | Simulated Paper Paper prototypes [Snyder 2003]

Computer| Wizard of Oz software-based prototypes
[Kelley 1983]
Supported Computer“Live” systems: computer prototypes and fully
developed systems

Another aspect of user interfaces that may affect imevfaces are evaluated is
its complexity. Slavkovic and Cross [1999] performed somgainstudies on more
elaborated and complex interfaces than those in thal imibrk of Heuristic Evaluation
[Nielsen and Molich 1990]. Their results indicated thatice evaluators tend to focus
on certain parts of the (Palm Pilot) user interface.
2.1.1.4 Usability Problem Formats

Evaluator’'s performance may be impacted by usability probit@mats used to
capture problem details in evaluation sessions. Cockton dat@@tors [Cockton et al.
2003] designed an extended form and found unexpected improvemevatuator’s
performance compared with a previous study [Woolrych 200tkiGa and Woolrych
2001]. Results showed a 19% reduction on the number of &ddsens and a 26%
increase on appropriateness of heuristic application whigig the extended form.

Heuristic Evaluation is known to produce not only a langenber of problems
[Jeffries et al. 1991; Bailey et al. 1992; Tan et al. 2009]alaat a large number of false
alarms [Bailey et al. 1992]. False alarms are idedtifieoblems that are not actual

problems in the interface. A major risk of having a largenber of false alarms is
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making changes to an interface design based on them. Heaceant to keep false
alarms to a minimum.

Table 2.6 compares basic and extended usability problemtfrhatice that the
extended format from [Cockton et al. 2003] goes beyond tkanrting what was
observed or experienced. It encourages evaluators toapalstze the problem with
entries such as likely/actual difficulties, evidencehelristic non-conformance, and

rationale for eliminating/confirming the problem.

Table 2.6. Various Usability Problem Formats

Type Formats Usability problem attributes

Basic 1. A simple format * Problem description

» Violated heuristic(s)

2. Lavery and collaborators’ «  Problem description and justification
form [Lavery et al. 1996] | « How was the problem found

* Violated heuristic

Extended | 3. Woolrych’s form * Problem description
[Woolrych 2001; Cockton | « Likely difficulties
and Woolrych 2001] «  Specific context

« Assumed causes
* Violated heuristic

4. A form based on Part 1. Problem

Cockton’s and * Problem description
collaborator’s form  Likely/actual difficulties
description [Cockton et al. | « Specific contexts
2003] « Assumed causes

Part 2. Discovery resources and methods
* Problem discovery description
* Problem discovery specification:

a) System scanning

b) System searching

c) Goal playing

d) Method following
» Confirmation rationale for probable
problems
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Table 2.6 continued

Part 3. Heuristic(s)

* Violated heuristic(s)

» Evidence of conformance of heuristics
Part 4. Problem elimination

Rationale for eliminating the problem

Tables 2.7 and 2.8 describe tool requirements relevant tdiskisssion.

Table 2.7. Tool Requirement 2.2

]Tool requirement 2.2: I
Define new usability problem formats for describing usability problems

Evaluators should be allowed to define new usability problem formats that can be used in
Heuristic Evaluations for describing usability problems. Formats can be defined based on
available formats.

Table 2.8. Tool Requirement 2.3

Tool requirement 2.3:
Specify the usability problem format for describing usability problems in a HEA project.

Evaluators should be allowed to select the usability problem format for describing
usability problems identified in a Heuristic Evaluation project.

2.2 Heuristic Evaluation Process

The Heuristic Evaluation process can be separated & ttmajor phases: An
inspection phase, in which evaluators independently ewaltls user interface; a
preparation phase where evaluators independently prepare ligtieiof identified

problems for aggregation; and an aggregation phase, in whaliaéws together
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collaborate to generate a single report of usability prabl Figure 2.3 shows Heuristic

Evaluation phases and activities.

2) Usability
problem
1) Inspection preparation 3) Aggregation
i Separate
Dr'csjgﬁevn(:; Format problems Eliminate
P problems false positives
Identify Estimate
: duplicates roblem
=alare Edt i r;everity
user interface problems
Summarize
problems Propose
solutions
Reevaluat|
Elaborate problems Report
problems problems Prioritize
problems
N /\ INSNNN N

Figure 2.3. Heuristic Evaluation Phases

Table 2.9 describes a tool requirement relevant to thaudsion.

Table 2.9. Tool Requirement 2.4

Tool requirement 2.4:
Fully support Heuristic Evaluation by providing capabilities for inspection, usability problem
preparation, and usability problem aggregation.

There are 3 phases in Heuristic Evaluation: inspection, usability problem preparation, and
problem aggregation. Fully support Heuristic Evaluation by assisting evaluators in all 3 phases.
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2.2.1 Inspection Phase

Several activities can be depicted in this phase. Evakiag involved in
exploring the interface, identifying usability problems, afaborating problems.

Exploring the InterfaceNielsen [2005a] recommends exploring the interface at
least twice. A first pass is to get a general ideahefinterface. A second pass is to
analyze individual interface elements in context.

Exploration is dependent of the interface format. Tdrenat defines affordances
(i.e. characteristics objects have that determine hew thn be used [Norman 2002])
that allow particular ways of exploration. For exaeseveral paper screenshots can be
compared at once by positioning them side by side. Computekups [Nielsen 1990],
on the other hand, allow exploring the interface viteraction and experiencing
situations (e.g. feeling entrapped and not being able totexihe “main system”
[Nielsen 1990]).

Problem search influence how interfaces are exploredki@o et al. [2003]
introduced four (4) discovery methods: a) System Scanniggngists in examining the
interface without following any particular approach; ystem Searching: it involves
some kind of strategy such as focusing in certain inteddaents; c¢) Goal Playing: it
consists in setting up goal and trying to achieve it; andethod Following: is similar
to Goal Playing, but a step-by-step procedure is establishedxandted. These can be
used in deciding how to approach problem search while iltirsgralifferent ways of
exploration. Work needs to be done to look deeper inpdoeation patterns in terms of

discovery methods.
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Table 2.10 describes a tool requirement relevant to thessigon.

Table 2.10. Tool Requirement 2.5

Tool requirement 2.5:
Provide discovery resources [Cockton et al. 2004]

Heuristic Evaluation as an inspection method that does not give much direction on how to
go about the inspection. It is also characterized for not being task-based, as opposed to Cognitive
Walkthrough [Wharton et al. 1994] in which evaluators have usage scenarios to guide the
inspection. Goal playing scenarios [Cockton et al. 2003] and task scenarios [Nielsen 1995a] can
be used to better guide evaluators when applying Heuristic Evaluation and provide task
knowledge they can use.

Identifying Usability Problems There are other factors than interface format
and search strategies that may induce evaluators t@ matiential problems. Inspection
guidelines [Mack and Montaniz 1994; Zhang et al. 1999], for elgnape intended to
“stimulate inspectors to notice things about the softvhet might lead, on further
reflection, to identifying a potential problem [Mack andmaniz 1994].” Inspection
guidelines give details of how to proceed, what to focusfast-meetings are needed,
among others [Zhang et al. 1999]. Heuristic Evaluatiomighéormal method and few
guidelines are given to evaluators.

Elaborating Usability Problems “Once a potential problem is suspected, the
inspector must develop the specifics of the problem deggrigtMack and Montaniz
1994]". Evaluators can draw on different sources to ektboproblems [Mack and
Montaniz 1994]: a) experiencing a problem directly, b) remeimypehaving a similar
problem, ¢) remembering others having a similar problem, d)laimg usage scenarios

or exploring the interface further.
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2.2.2 Usability Problem Preparation Phase

Evaluators may need to format, edit, and reevaluate linggtrioblems before
aggregation. Cox [1998] talks about formatting problems toitf@el aggregation of
problem lists.

2.2.3 Aggregation Phase

Cox elaborated more on what problem aggregation is. blveg not only
arranging, selecting, or categorizing identified raw pnoisl¢Cox 1998] (p. 3), but other
activities. He renames problem aggregation as “resuithayis”:

“Results synthesis is the process of transformingetht@e collection of raw
problem descriptions into a coherent, complete, and sestatement of the problems in
the evaluated interface along as well as recommendehado address the problems
identified.” [Cox 1998] (p. 139)

2.3 Tool Support
2.3.1 Inspection Method Tool Support

Little work has been done in supporting inspection methodsnergk Ivory and
Hearst [2001] performed and extensive survey of 75 approachevdtating WIMP
(Windows, Icons, Menus, and Pointers) and 57 approachesdarating Web interfaces
(29 of them applicable to both Web and WIMP). These inclt®mated and non-
automated approaches. Among the 9 inspection methods cedsidaty 2 have been
automated in different aspects of the method. OneemhtlCognitive Walkthrough, has

been supported in usability datapture (1 approach surveyed). The other method,
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Guideline Review, has been supported in user interfmedysis (8 approaches) and
critiquing (11 approaches).

Ivory and Hearst [2001] describe the capture, analysisc@tinguing automation
types. Systems automating usability data capture aut@imatiecord necessary data to
find usability problems in user interfaces. Analysis systeautomatically identify
potential usability problems in user interfaces. The HigHevel of automation is
obtained with critiquing systems. Critiquing systemsamdy identify potential usability
problems, but also make recommendations to improve userfaices. Automated
inspection method systems surveyed in [Ivory and Hearsf] 20wv.

Capture automationThere was an early effort to automate the captureegsoin
a Cognitive Walkthrough. The “Automated Walkthrough” [Riensnal. 1990, 1991]
was a HyperCard system designed to reduce tedious papemebduie the evaluator
through the question-oriented process. However, thisalinigffort still needed
adjustments to reduce the tediousness and repetitivenesslofRieman et al. 1990].

Analysis automatiankight (8) approaches to automate user interface asatysi
Guideline Review were surveyed. Two of them use quangtatieasures to aid in
identifying potential usability problems in WIMP interfacés.g., semi-Automated
Interface Designer and Evaluator (AIDE) [Sears 1995]). SHE®K [Mahajan and
Shneiderman 1997] “analyzes terminology and consistermyditions in user interface
elements. In 3 other approaches they “analyze the steucf Web pages” (e.g. the
Hypertext Authoring Tool (HyperAT) [Theng and Thimbleby 1998]heTWeb Static

Analyzer Tool (WebSAT) [Scholtz et al. 1998] uses guidelimeanalyze Web sites. A
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different approach is seen in Design Advisor [Faraday 20@@jch “analyzes the
scanning path of a Web page” based on eye tracking study results

As part of her doctoral work, Ivory [2001] developed a toolecaWebTango
[Ivory and Hearst 2002]. It is a metric-based tool folgating Web sites.

Critiquing automation Eleven (11) systems illustrate the critiquing approach t
evaluate user interfaces with Guideline Review. Critiquiystems not only analyze the
user interface in search for usability problems, but menends possible solutions to
problems and perhaps help correct them. Four approachesearéor evaluating WIMP
interfaces (e.g. Knowledge-based Review of user Inter{f&RI/AG) [Loéwgren and
Nordqvist 1992], and Ergoval [Farenc et al. 1996; Farenc arahdad 1999]). SYNOP
[Balbo 1995] is another critiquing system for WIMP, whi&lso helps modifying the
user interface to correct the identified problems. Twieeotsystems “check HTML
syntax” (e.g. Dr. Watson [Addy and Associates 2009]).diditéon, 4 critiquing systems
for the Web were surveyed (e.g. LIFT online [UsableNet 200@] Bobby [CAST
2004]).

No support for Heuristic Evaluation was reported in [Ivamng Hearst 2001], but
the next section discusses current Heuristic Evaluatipport tools found elsewhere.
2.3.2 Heuristic Evaluation Support

A formal approach to supporting Heuristic Evaluation wekesntified. Loer and
Harrison [2000] approach formally analyzes behavioral a@spa user interfaces based
on encoded heuristics. The behavior of the system andnitironment are specified

using Ofan models [Degani 1996]. These consist of represamatif the interface



22

(control elements, functionality, and output elemergsyjironment properties, and user
tasks. Evaluators query a model-checker in search for paitestbility problems. The
disadvantage of this approach is that heuristics shioelldpecified on an application
basis. In addition, using formal notations can be tmesuming and difficult to use.

Other researchers propose using defect tracking tools asidiBM Rational
ClearQuest [IBM 2008] to enter usability problems direablgéefect databases. There is
a major problem with these types of tools, however.yThaek support for inspection-
specific tasks such as problem identification.

Cox [1998] on the other hand, focuses on supporting one dhdeuristic
Evaluation: aggregate problems. He views it as a collaberaffort of not just merging
sets of problems and eliminating duplicates, but of obtaiaimgnsensus of what the
usability problems are, and sharing their rationales gnemaluators. Cox renames this
task as “results synthesis.” Groupware to support resgithesis is designed based on

his observational studies.
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3 STUDY 1. INSPECTION PROCESS DISSECTION
The need for finding ways to support inspection led teetteution of the study
described in this section, Study 1. By dissecting the ingpegrocess in Heuristic
Evaluation and gaining a better understanding of it, aokébols for inspection are

proposed.

High-level tool requirements are derived and listed in dbetion. These are

incorporated later in Section 4 (Figure 3.1).

Section 3:
Section 1: .| Section 2: .| Study 1:
Introduction " |Related Worl "|  Process

Dissection

Requirements
A 4

Requirements | gaction 4:
" |Requirement

[

Figure 3.1. Section 3 Dissertation Context

3.1 Study Design
This is an in-depth observational study of Heuristi@lgation applied to the
Web. Evaluators are observed performing a HeuristadUztion on a paper-based, non-

interactive Web interface in the laboratory. Recondddos are analyzed to identify and
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measure events. Main activities evaluators exhibit ilo@etre derived and tool features
are proposed to support those activities.
3.1.1 Subjects

A group of 7 people participated in the study: 4 Computer Eeigmaduate
students, 2 people with Human-Computer Interaction backgrewsmcifically, people
who have taken 3 related courses, and a Web develope? yetérs of experience.

3.1.2 The Static Web Interface

The term “static” is used to emphasize that the iaterfis a paper-based Web
interface with no simulated interactivity. This is fdient from paper prototyping
[Snyder 2003] where a person plays “computer” and simulatesractivity by
presenting screens based on user’s actions.

The static Web interface consists of a set of pidist@eenshots and a storyboard
created for navigational purposes. Six (6) Web pages frerdeh Cart [2006] Web site
were selected, and printed in full (i.e. from top to dwit, color, and with a comparable
width as they would appear on screen. Zen Cart is amimble shopping cart package
for e-commerce Web sites. It is an open source Welhsitacomes as an online store of
hardware, software and DVD Movies. Zen Cart releasgiore 1.3.6 was used.

The static Web interface is considered to be of lmslty. The fidelity of a
prototype is defined by Virzi [1989] as “a measure of how aukheot realistic a
prototype appears to the user when it is compared to thal @ervice.” The static Web
interface is far from being seen as the actual systeih is. It consists of only six (6)

paper Web pages and a storyboard with no interactivity.
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The static Web interface is formed by the following BMeages (WP) and
StoryBoard (SB). These are found in Appendix A.
[J WP1. Home page
1 WP2. “DVD Movies” category page
1 WP3. “Speed 2: Cruise Control” (DVD movie) product page
1 WP3.1. “Larger image” page: It appears when a link belowptbeuct
image is clicked in WP3.
1 WP3.2. “Shopping Cart” page: This page is shown after ad@pgéed 2:
Cruise Control” movie to the shopping cart in WP3.
1 WP3.3. “Sign in” page: It appears when wanting to write adpct
review in WP3.
[l SB. Storyboard: It depicts the sequence in which Web pages
presented.
3.1.3 Procedures
The study consisted of two phases (Figure 3.2). Phase hwaing phase.
Evaluators got familiar with Heuristic Evaluation and piacapplying the method on a
given Web site. Training took place online and unsupervised. Rhass the core part
of the study. User testing was conducted. Evaluatorsainitte laboratory. They were
asked to perform a Heuristic Evaluation on the statib Wterface for 20 minutes. After
the evaluation session they were interviewed about dipprroaches to finding problems

for 35 minutes. The interview session was recorded.
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Phase 1: Phase 2:

Online User Testing
Heuristic Evaluation »

Training

Figure 3.2. Study 1 Part 1 Overview

A Web site was developed to guide evaluators through Ph&saliiators were
asked to complete a background questionnaire, download traintegiais and practice
applying the method. They practiced a Heuristic Evaluatiothe Gutenberg Web site
[Project Gutenberg 2009] for 40 minutes. A Heuristic Evaluahmoklet was among the
training materials. It describes the method, how tadaot it, and a usability problem
form to report problems. Nielsen's [Nielsen 2005b] terbilisg heuristics and Wood'’s
[Wood 2004] explanation of the heuristics for Web integfawere provided. Appendix
A includes the background questionnaire, Heuristic Evaluatioklé and instructions
given to evaluators in the exercise.

Evaluators spent 20 minutes in applying Heuristic Evaluatiorhergiven Web
interface in Phase 2. The evaluation session was wagdedt A video camera (the
“Back” video camera) was located on the back and sidevaluators to capture
evaluators’ actions. These include writing on notebookkitgp at Web pages, and
moving materials around. Figure 3.3 shows the study setting.

We video recorded the writing area separately to lookvimting events closer

if necessary. The video camera covered only the evalsidtand and a notebook (see
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Figure 3.4). They were asked to keep the notebook within thketharea to capture

writing events.

Figure 3.3. Study Setting

Figure 3.4. Writing Setting
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The notebook was prepared to help evaluators describe prodfetsarn their
rationales. It was made using the same format usaaiming. The format was a short
version of Cockton et al.’s [Cockton et al. 2003] fornidte problem attributes include
a brief problem description, discovery method (i.e. &ypsEcanning, System Searching,
Goal Playing, and Method Following [Cockton et al. 2003]) dpation and
description, specific steps taken in finding the problem, eafdrence to violated
heuristic(s).

Figure 3.5 shows the initial material arrangement. Supgriéany materials were
found on the left. These consisted of the same Heustaluation booklet that was
used in training, and Nielsen’s [Nielsen 2005b] heuristic distckThe interface
materials were found in the middle area. The printed Yégjes were arranged based on
the storyboard. The notebook was far on the right tilitite distinguishing when
evaluators started writing. It required them to slidedhair (with wheels) to reach the
writing area.

In the evaluation session, evaluators were instrucdeddus on the “Speed 2:
Cruise Control” product page. However, they could vidieotWeb pages if needed and
report problems there. The Web site was described as bedey construction. There
was no maximum number of usability problems to report. fib#itator was not present
in the same room, but was available for questions. Irginsc were explained to

evaluators and given in written form (see Appendix A).
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WP1 Storyboard || Task
WPZ
WP3.1 - j
Handbool WP:Z | |WP3.2 Notebook
WP3.:
o |
S
o
o
Checklis

Figure 3.5. Initial Material Arrangement.
Supplementary materials: Heuristic Evaluation begKNielsen’s [Nielsen 2005b]

heuristic checklist; Interface materials: Home p&y®1), Category page (WP2),
Product page (WP3), “Larger image” page (WP3.1hof%ing Cart” (WP3.2), “Sign-
in” page (WP3.3), Storyboard; Notebook; Task desonm
3.1.4 Time Analysis

A time analysis was performed to look deeper ite Heuristic Evaluation
process. This was through an in-depth video armlydiere a set of activities were
identified and measured. These activities givecatibns of the type of features tools
may have to support evaluators in inspection.

A significant amount of effort was invested in pasialyzing Back videotapes.
Videos were reviewed at least twice. Timings wexé&raeted to learn when events
occurred. Events were coded, and total timings waleulated. At the end, a timeline of
events was produced, so going back to certain pamtvideos was possible when

necessary.

The steps in the time analysis are described below:
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. Describe and record actions. Evaluator actions wvmrefly described aloud
while watching Back videos. A Sony ICD-P320 IC nefey was used to audio
record sessions. Some actions were missed wheantdgst could not keep up
with actions being watched. This was fine as thalgweas to generate a
preliminary list of actions.

. Transcribe preliminary list of actions. Audio redmgs were listened and actions

were written on paper.

. Confirm and measure events. Back videos were wdtah&ast a second time to

confirm events and extract their approximate saad end timestamps. Videos
were paused and rewind frequently. The list ofiprielry actions was used to
“look ahead” in videos and note groups of actidmat tcould be simplified as
single events.

. Code events. Data coding [Kuniavsky 2003] invole&ssifying events based on
selected categories. A set of categories were gazpmitially, but refined later
in the analysis when new actions challenged cayedefinitions. Documenting
categories were of help to be consistent througtimitanalysis. However, this
was not done until mid-analysis when too many dtetaiere difficult to
remember.

. Calculate total timings. Total timings were caldath for each event category.

The categories represent the different activitieseoved in the process.
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3.2 Characterized Static Inspection Process

After analyzing all videos, a rough characterizatiof the Static inspection
process was obtained. Figure 3.6 shows the dateegajgd from all 7 evaluators.
Several activities were found in the Static proce$sobserve the interface, b) quickly
visit a Web page, c) elaborate problems and rematterials, d) navigate the interface,

and e) annotate the interface. These are desdritibd following sections.

Observe
Annotate | 17.8%
Other 2.1% Navigate

10.0% 4.1%
A Quickly
- Visit
2.9%
Elaborate
and revisit
63.1%

Figure 3.6. A Rough Characterization of the Sthtspection Process

3.2.1 Observing and Quickly Visiting the Interface

An “observe” event is defined as the time spentcamefully examining a
screenshot before starting to write. It was fouhdt tevaluators visited the interface
before and after starting to write on the notebdde distinguish between these two
cases because focus of evaluators changes whangwstarts. It is argued that once

evaluators start writing, focus changes from seagcHor usability problems and
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gathering details about them to elaborating probleit the action level evaluators
diverge from observing, quickly visiting, navigaiinand annotating interface to start
writing.

There was a three-second threshold establishetingiiish between “observe”
and “quickly visit” events. When evaluators lookaeenshot for less than 3 seconds the
event was considered a “quickly visit” event. A ope two-second event was too short
to be a careful interface examination.

There were limitations to the study due to the faetrelied solely on the Back
video camera to determine events. An eye-trackighriigue would have aided
resolving some conflicts that arose in video analySonflicts appeared when evaluators
slightly turned their head, and there were sevaakrials that were potential targets of
focus. There were cases where two or more mateviale overlapping or too close to
each other. This made it difficult or impossible determine the target of focus and,
hence, the type of event. A conservative positias taken when resolving conflicts.

Experience in evaluating static interfaces has béet evaluators spend a
significant amount of time observing screenshoteméearching for usability problems.
Hence, the criterion to define events was to awwerestimating such a time. Conflicts
occurred when deciding whether the evaluator hadetl his or her head enough to
consider it a new event. The initiation of a never@vwas considered over continuing
one. Other conflicts occurred when the target afu$o was unclear. Non-interface
materials were chosen over interface materialshiBwway total observation time was a

lower bound of the “actual” observation time.
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A significant amount of time was spent in observing interface. About 17% of
the aggregated time was time was spent in thigiggtivhich is the second highest time
observed. This is an indication of the importanegenvation has in Static evaluation.

Table 3.1 highlights a tool requirement relevanthie discussion.

Table 3.1. Tool Requirement 3.1

Tool requirement 3.1:
Provide observation tools to improve evaluator’'s observation skills.

3.2.2 Elaborating (Problems) and Revisiting (Interface and Materials)

Evaluators spent a significant amount of time iaberating problems and
revisiting interface and supplementary materia& X% of the aggregated time). These
activities are tightly coupled. They appear intargpeably until evaluators initiate
inspection again.

In elaborating problems through usability probleonnis evaluators may visit
materials to recall or gather information relevemproblems. For instance, the usability
problem format used in this study required evalsto describe steps involved in
discovering problems. In such cases, evaluatorsitnwigit interface materials to check
involved interface elements (e.g. visited links) aetails (e.g. page layout). When
referencing heuristics, evaluators might visit tieiristic checklist to recall heuristics.
There is more work needed to investigate reasomsrdwisiting materials when
elaborating problems.

Table 3.2 describes a tool requirement relevatttisodiscussion.
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Table 3.2. Tool Requirement 3.2

Tool requirement 3.2:
Provide tools to capture usability problems

Once usability problems are identified they are elaborated. This can be done immediately
after or after finding several other problems.

3.2.3 Navigating the Interface

Navigating the interface involves passing from aterface material (i.e. a Web
page or storyboard) to another, rearranging thewhvasiting the storyboard. Time spent
in the storyboard is by definition navigation tinféhe storyboard has page hierarchy and
linkage information that can be used to navigateubh printed Web pages.

The interface format affects how evaluators moveugh dialogues. When an
interactive interface is being evaluated, or usieel,order in which dialogues are viewed
is determined by the system based on evaluatotisrac In a Static interface, this
depends on the evaluator him/herself.

In case evaluators try to navigate through a seeidusage it will be limited on
the dialogues that are available for evaluatioresehare selected and instantiated before
an evaluation session. In this study only six Wabgs were available. Evaluators could
navigate from the home page to the category patjeetproduct page. From the product

page there was only one level down the page higyahmiting how far they could go.
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In the study, 4.1% of the aggregated time was spemntavigating the interface.
This is relatively low compared to the time spenbbserving (i.e. 17.8%). This gives us
an idea of the dynamics (or lack of) of Static eatibn. Notice, however, evaluators
were instructed to focus on evaluating the prochege. Therefore, a different time
distribution could be obtained in a more free-fongpection.

3.2.4 Annotating the Interface

Two evaluators annotated the product page. There $feannotations, including
4 single markings and the rest were compound forofiesgveral makings. Note that not
all evaluators were instructed about the possjhiftwriting on Web pages. This was an
author’s slip. Therefore, more annotation instarcmgd have occurred.

Evaluators made use of lines, shapes, text, arrang,question marks to add
different kinds of annotations to the printed Wedg®. Interface elements or areas were
connected through arrows or simple lines. Areasewearked and labeled. Questions
were attached to marked areas (e.g. “Is this inaotitt “why”, “Is this location best”).

Table 3.3 shows selected annotations made by duoatua



Table 3.3. Annotation Examples
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Markings

Annotation

Single/Compound

Compound

Circle,
comment/label,
number, connector
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Single Question marks
oy " 1
zencart
| et the Magic of Zos Care ﬁ
o Single Label
peldedt AT L
INTTE T jery o
Compound Connectors, circle
numbers
Hardware-> (6)
a Compound Arrows,
comment/label
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Table 3.4 highlights a tool requirement relevanthie discussion.

Table 3.4. Tool Requirement 3.3

Tool requirement 3.3:
Provide annotation tools to support evaluators in inspection

3.3 Implications for Tool Support

To fully support Heuristic Evaluation, we need tevdlop tools for inspection,
usability problem preparation, and problem aggiiegafTools for problem aggregation
have been proposed elsewhere [Cox 1998], and caadbpted and enhanced. Tool
features for problem preparation can also be pregphdased on [Cox 1998] and results
from this research.

The inspection process when evaluating Static Wtdsfaces has been dissected
in this study. ldentifying the types of activitiegaluators perform in inspection give us
insights of the types of tools that can be devedofme support inspection. Tools for
inspection are proposed below.

3.3.1 Annotation Tools

Annotation has been studied in contexts such asading [Marshall and Bursh
2004; Marshall 1997] and video viewing [Chaudha@0g]. It is proposed in this
research for inspection. It is of interest to ledine role of annotations in problem

discovery and the types of problems that are ifledtivhen annotation is used.
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Table 3.5-3.9 list requirements for designing tofds annotation of Web
interfaces in inspection. These are derived fromotation examples in Table 3.3 and
from experience.

Table 3.5. Tool Requirement 3.4.

Tool requirement 3.4:
Provide ways to highlight/mark interface elements and areas

Evaluators should be able to mark interface elements/areas in the interface, not
necessarily by circling items.

Table 3.6. Tool Requirement 3.5.

Tool requirement 3.5:
Provide ways to attach comments to highlighted items or annotations.

Table 3.7. Tool Requirement 3.6.

Tool requirement 3.6:
Provide a way to apply heuristics to interface items or annotations.

Table 3.8. Tool Requirement 3.7.

Tool requirement 3.7:
Annotation type set

Evaluators should be able to annotate with different types of annotations. These may
include:
Question mark(s)
Notes
Circles
Connectors
Ranges (e.g. €~)
Labels

I I o
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Table 3.9. Tool Requirement 3.8.

Tool requirement 3.8:
Provide ways to connect/associate interface items and annotations

3.3.2 Observation Tools

Two tools are proposed to improve evaluator’s olag@rn skills: Magnifiers and
Window views.
3.3.2.1 Magnifiers

Magnifiers follow a similar approach as Fisheyewse[Furnas 1999], which
model fisheye lenses to visualize large amountsindrmation in a small area.
Magnifiers, however, model magnifying glasses (Fég8.7). They are intended to not
only magnify the focused area, but also to prowdetextualized information about
interface items. Feedback should go beyond vissp¢ets. Web page metrics such as
those in [Ivory 2001] can be used to provide reteVWA/eb statistics. The goal is to
expose interface aspects that are not easily gisibthe evaluator eye, which can lead to

the identification of usability problems in usetarfaces.
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Figure 3.7. Magnifiers for Inspection

3.3.2.2 Window Views

The Window view (Figure 3.8) will provide similaeddback as the Magnifiers,
but the appearance will be different. The focusaare a see-through area (no
magnification). The negative space is shaded imaaslucent tone. In this way the
evaluator can see the rest of the interface bedmiddat the same time highlight the focus

area.
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Figure 3.8 Window View for Inspection

3.3.3 Elaboration Tools

Requirements for developing problem elaboratiorstace listed in Section 4.
3.3.4 Navigation Tools

Browsers already support navigation capabilitiegwéver, if annotation,
observation, and usability problem elaboration goate being proposed, one may
wonder if there is the need for navigation captésiespecially designed for inspection.
3.4 Conclusions

The Heuristic Evaluation inspection process hasnbdissected at a certain
degree through an in-depth observational study.luatars were observed in video

performing a Heuristic Evaluation on a non-interagt paper-based Web interface.
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Evaluators were found elaborating usability proldenobserving, navigating, and
annotating the interface. Tools are proposed basdtiese activities.
Observation and annotation tools are the most premitools that are proposed.
Magnifiers and “Window views” are proposed to imygaevaluator’s observation skills.
Software requirements for developing Heuristic Ha#ibn tools are highlighted

in the section and are incorporated in Section 4.
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4 REQUIREMENTS

This section includes software requirements for ettging a Heuristic
Evaluation suite (HEAssistant Suite) consisting aofcollection of tools supporting
Heuristic Evaluation.

Requirements highlighted in Section 2 are includesi,well as those derived

from Study 1 findings in Section 3 (Figure 4.1).

Section 3:
Section 1: .| Section 2: .| Study 1:
Introduction " |Related Worl "|  Process

Dissection

Requirements
\ 4

Requirements | gagtion 4:
" |Requirement

[

Figure 4.1. Section 4 Dissertation Context

4.1 Software Requirements
4.1.1 Heuristic Evaluation Phases
1 Requirement 2.4. Fully support Heuristic Evaluation by providing
capabilities for inspection, usability problem preparation, and usability

problem aggregationSee Section 2 for the description.
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4.1.2 Inspection

0l

0l

Requirement 4.1. Provide capabilities for inspection.

Requirement 4.2. Provide ways to specify “to do” items per Web page
in general.When a session is interrupted, “to do” item camize so
that they can be taken care later.

Requirement 3.1. Provide observation tools to improve evaluator's

observation skills

4.1.2.1 Discovery Resources

1 Requirement 2.5. Provide Discovery Resources [Cockton et al. 2004].

Assist evaluators in problem discovery by providiagk resources such
as goal playing scenarios [Cockton et al. 2003] @imilarly, task

scenarios [Nielsen 1995&ee Section 2.

4.1.2.2 Annotation of User Interfaces

[l Requirement 3.3. Provide annotation tools to support evaluators in

inspection.

Requirement 3.4. Provide ways to highlight/mark interface elements and
areas.Visit Section 3 for the description.

Requirement 3.5. Provide ways to attach comments to highlighted items
or annotations.

Requirement 3.6. Provide a way to apply heuristics to interfanesite

annotations.
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1 Requirement 3.7. Annotation type s&éction 3 includes the description
of the requirement.

1 Requirement 3.8. Provide ways to connect/associate interface items and
annotations.

4.1.2.3 Elaboration of Usability Problems

1 Requirement 3.2. Provide tools to capture usability problé&as Section
2 for the description.

1 Requirement 4.3. First enter a brief usability problem description the
elaborate it. Allow evaluators to enter brief problem descripgowhen
they are mostly focused on searching usability lemob. Problems can be
elaborated afterwards.

1 Requirement 4.4. Provide capabilities to embed images in usability
problem descriptionsEvaluators should have easy ways to describe
problems; embedding images in description are rieede

[l Requirement 4.5. Indicate related interface elements mentioned in
usability descriptionsDescribing interface elements in descriptions can
be tedious (e.g. “the second menu option on thesmupight corner”).
Provide easy ways to indicate related elementsablem descriptions.
This can be done with drag-and-drop operationslement selection in
the interface.

1 Requirement 4.6. Encourage the use of “use-impact-related” terminology

in text. Provide features that will encourage evaluatorsdescribe
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probable user difficulties when encountering proide For example,
highlighting the word “user” each time evaluatoypd the word and a
pull down menu is accessible with user reactiorapds. The phrases can
be embedded when they are selected. Phrases whl like: “gets
frustrated, unable to complete a task, difficultyfinding information,
other ...".

4.1.3 Usability Problem Preparation

(1 Requirement 4.7. Provide capabilities for usability problem preparation.

1 Requirement 4.8. Usability problem attributes needed for an effective
problem aggregation:Raw” problems [Cox 1998] (p. 83) need to have a
description, violated heuristic, and author ideatiffor an effective
aggregation session.

1 Requirement 4.9. Handle usability problem versioninge write
differently when writing for ourselves than for etk (e.g. when making
personal annotations on documents public authodifynannotations to
make them “intelligible to others” [Marshall and WBh 2004]).
Evaluators may want to polish their descriptionfolethey are released,
but still have access to the original descriptions.

1 Requirement 4.10. Confirm and eliminate usability probleow
evaluators to mark usability problems as confirmed eliminated

[Cockton et al. 2003].
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1 Requirement 4.11. Provide analysis tools to determine if a usability
problem is confirmed or eliminate@ockton and collaborators [Cockton
et al. 2003] extended usability problem format ¢enconsidered as a
problem analysis tool. The format prompts evaluatorgo beyond than
just reporting the problem. Evaluators reflect ba tmplications of the
problem, provide evidence of heuristic non-confonogg and so on.
Provide analysis tools to help evaluators deternfiaeproblem needs to
be eliminated or kept in the usability problem set.

4.1.4 Usability Problem Aggregation

1 Requirement 4.12. Provide capabilities for usability problem
aggregation.Requirements for problem aggregation have beemtifdzl
elsewhere [Cox 1998]. Please visit Cox’s work.

4.1.5 Heuristic Checklist

1 Requirement 4.13. Define new heuristic checkliSapabilities to create
new heuristic checklists should be available. Chstskcan be created
based on other checklists. Heuristics can be addddemoved. Once a
checklist is completed it can be incorporated ia Buite’s checklist
collection.

1 Requirement 2.1. Specify the heuristic checklist to be & Section 2
for its description.

1 Requirement 4.13. To edit checklist definitioGapabilities for changing

an unreleased checklist’ attributes should be @&tgl Checklist attributes
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include a title, author(s), publication date, refere/bibliography, domain
(calendar, E-commerce, communities, medical systeets.) and
platform it applies (Web and WIMP), as well as Vieesion.

1 Requirement 4.14. To manage heuristic checkliBtere is the need to
delete, add, duplicate, and restore previously teelehecklists. The
system has core heuristics that can’'t be deletedy @ser-defined
checklists can be removed from the system’s chstc&bllection. User-
defined checklists should be saved as part of HiStss® projects.

1 Requirement 4.15. Printable heuristic checkligisaluators may choose
to have the checklist handy during inspection oremvielaborating
usability problems. Provide a printable versiortltd checklist so it can
be printed in different formats (e.g. short andjlmersions).

1 Requirement 4.16. To import and export heuristic checkl@tecklists
can be created and shared evaluators. Evaluatatdshe able to import
and export heuristic checklists. Checklist can toeesl in some standard
format such as in XML.

4.1.6 Heuristics

1 Requirement 4.17. Edit heuristic definition&n unreleased heuristic
definition can be modified. Otherwise, a new chistklersion should be
created to incorporate the changes.

1 Requirement 4.18. Heuristics attributeldeuristics should have at a

minimum a title, brief description, and help documagion.
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1 Requirement 4.19. Provide different heuristic formats in printed
checklists or in help documentatioieuristics can be presented in
different formats. Nielsen [Nielsen 2005b] preseatsitle then a brief
description below it. Dykstra [1993] presents &tiénd a list of sub-
heuristics below it.

1 Requirement 4.20. Provide usability problem examples violating
heuristics in the Help documentatiadeuristics are general and difficult
to apply for novice evaluators. Provide examplex thustrate in which
ways usability problems violate heuristics.

4.1.7 Usability Problem Formats

1 Requirement 2.2. Define new usability problem formats for describing
usability problemsVisit Section 2 for the description of the requiesth

1 Requirement 4.21. Usability problem format attribut€be very basic
format should have entries for a brief descriptidrihe problem and be
able to specify one or more heuristics violated drgblems, a title,
author(s), publication date, reference/bibliogra@md version.

1 Requirement 2.3. Specify the usability problem format for describing
usability problems in a HEA Projedtheck Section 2 for the description.

1 Requirement 4.22. Edit usability problem format definitidbapabilities
for updating unreleased usability problem formatsudd be available.

1 Requirement 4.23. Manage usability problem formatere is the need

to delete, add, duplicate, and restore previousietdd formats. The
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system has core format that can’'t be deleted. Qsér-defined formats
can be removed from the system’s format collectibtlser-defined
formats should be saved as part of HEA Projects.

1 Requirement 4.24. Printable usability problem form&saluators may
choose to describe problems in paper. Provide ghietversions of the
formats.

1 Requirement 4.25. Provide help documentation to describe how to use
usability problem formatsFor each entry in the format provide a
description and examples how to enter the requiredmation.

4.1.8 Compatibility

1 Requirement 4.26. Export a HEA project to GroupSystems
[GroupSystems 2009]. GroupSystems is meeting graupwsupporting
“collaboration for innovation, decision-making, desiship”, and new
product development. It can be used to aggregaabiling problems
[Poole 2004]. Provide capabilities to export HEA ojpcts to
GroupSystems in case evaluators choose to aggrpgaiéems outside
the HEA Suite.

4.1.9 HEA Projects

1 Requirement 4.27. Setup a HEA Projé&uject administrators should be
able to set HEA Projects shared by the evaluateamt Projects ill
include a title, description, evaluation team infation, usability

problem form and heuristic checklist to be usedlgo@f the Heuristic
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Evaluation, tasks assigned to evaluators, and gkenestructions to
provide more guidance to evaluators.

(1 Requirement 4.28. Assign task to evaluatBrsaluators can be assigned
to concentrate on a part of the interface, on sdametionality or,
similarly to the Perspective-Based Usability Ingmecmethod [Zhang et
al. 1999] —where evaluators focus on identifyinghikty problems of a
certain type such as novice use, expert use, arat é@andling, on
identifying usability problems relevant to certhiguristics.

4.1.10 Reports

1 Requirement 4.29. Generate Affinity diagram materiglaluators may
choose to aggregate usability problems manuallygusifinity diagrams
[Snyder 2003]. Capabilities for printing materifdgm usability problems
and project information should be in place.

1 Requirement 4.30. Facilitate generating usability repd@apabilities for
generating usability reports should be availablepdtt templates can be
designed based on the CUE usability reports [Madithl. 2004; Dumas
et al. 04; Molich and Dumas 2007, 2008]. Compaeatlysability
Evaluation reports were created by professionalglyam different
methodologies including Heuristic Evaluation andhikty testing.

4.1.11 Search Capabilities
1 Requirement 4.31. Provide search capabilities to easily retrisability

problems.Heuristic Evaluation is known to generate a langenber of
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usability problems. Evaluators need search toolgetoieve usability

problems.
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5 THE TOOL: HEASSISTANT

In the previous section software requirements favetbping Heuristic
Evaluation tools were identified. Software requiests for annotation tools for
inspection are among those requirements. A tooligded based on annotation
requirements was developed, called “HEAssistant-edator” (it will be referred only as
“HEAssistant” in this dissertation). This sectioesdribes HEAssistant v0.1.

5.1 HEAssistant v0.1

HEAssistant v0.1 is an annotator of Web pages the first tool in a series of
tools for supporting Heuristic Evaluation for theeldV The annotator was designed to be
used in the inspection stage of Heuristic Evalumtidien evaluators carefully examine
Web pages in search for violations to heuristics.

The annotator was built as a Mozilla Firefox [M¢ézi2009a] add-on/extension.
It was built on top of another add-on called ScrapB[Gomita 2009]. This add-on
handles a single annotation type (Sticky Notes)ckvis not enough for the purposes if
this research.

HEAssistant v0.1 is a multi-item package [Mozilld08b]. ScrapBook v1.3.3.9
and HEAssistant v0.1 are automatically installedemwhinstalling the package. By
handling ScrapBook separately we can easily upithate@ackage with a newer version.

HEAssistant v0.1 is compatible with Mozilla Fireféxand 3.
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5.2 HEAssistant User Interface Design
5.2.1 Views

Two views were implemented to make annotation cidipa® more accessible
when inspecting Web pages. The idea was to betalsiart annotation whenever it was
needed without having to open menus and makingteahs. These views are: Normal
View and Notes View.

In the Normal View evaluators perform usual browsiThey navigate and
interact with a Web interface to learn it, get tfilmpressions, experience usability
problems, and exercise the interface. After the Bt#gtant v0.1 package is installed the
ScrapBook main menu will appear in Firefox’s topnmeand HEAssistant Normal
View tool bar will appear on the bottom (Figure )5.h the Notes View (Figure 5.2)
evaluators annotate Web pages using any of thetaomtypes in the annotation type

set. The annotation type set is described in theviong section.
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Three internal steps take place when evaluatags Btowsing and decide to
annotate the current Web page. After pressing Amnttate page” button in the Normal
View toolbar a copy of the current Web page is daie Firefox’s current profile
directory, the copy is automatically loaded in MNates View, and the Annotator toolbar
appears at the bottom of Firefox browser. Evalsaban, then, start annotating the Web
page.

Firefox profiles [Mozilla 2009c] are a collectiar personal information such as

histories, extensions installed by the user, capkand user files. As a developer,
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creating several profiles resulted very useful. filk® were used to test different
HEAssistant versions.

Leaving the Notes View to go back to the Normawican be done through the
usual browsing capabilities of the browser suchliaking on links, entering a new URL
in the browser’'s address textbox, and visiting boakked Web pages. To view a

previously annotated Web page, the ScrapBook’s ma&inu (Figure 5.3) is used.

History  Bookmarks

File Edit View Tools  Help
" EEEET = M = | [+ Capture Page Cirl+5hift+. |
e - - B .
- —| [3* Capture Page As... Ctrl+5hift+¢ _J!
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f Main Page - Gutenberg k | £
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LRI . nt onn e A i, N bt AN

Figure 5.3. View an Annotated Web Page throughp®Bwak’s Main Menu

5.2.2 Annotation Type Set
HEAssistant v0.1 has capabilities to add differgpies of annotations to Web

pages: Notes, Push Pins, and Question Marks. Figdrehows the Annotator toolbar in

the Notes View.
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Notes Notes are considered to be the very essentiabtation type. In this
version of HEAssistant we support simple text notes

Push Pins An annotation type to quickly mark interface edans or areas was
needed. A “X” was considered at first, but it wascdrded because it might be confused
with a deleting functionality. A push pin represgiin was chosen instead. It was
proposed from a map metaphor where detectives orarle scenes on maps with push
pins.

Push Pins were designed so that they can be addgdyg and without selecting
an option each time one was to be added. For ttés,corresponding button in the
Annotator toolbar was left selected until no moresh Pins were needed or another
annotation type was selected. The rationale bettisl was to reduce the time the
inspection process is interrupted by having tocselptions.

Question Markslt has been observed that there is an occasiseabf questions
in usability problems forms and annotated papeedtaStatic interfaces. In Study 1,
there were 2 evaluators who chose to annotate enddtatic Web page. One of them

made 3 annotations containing questions (e.g. “WHE®M 1?...” and “WHY"), and
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another annotation being a double question m&R’j: The second evaluator annotated
a question. The use of Question Marks needed t&tumked further, and, hence, it was
included in the annotation type set.
5.3 HEAssistant Implementation

I would like to acknowledge Koji Ouchi for his ceoibution to this project. He
was involved in HEAssistant’s final developmeniggta
5.3.1 HEAssistant Architecture

A typical three-layered software architecture [Basal. 2003] was implemented
to build the HEAssistant add-on. TReesentationlayer was developed with the XML
User Interface Language (XUL) [Mozilla 2009d]. XU used to define user interfaces
of Mozilla-based applications such as Firefox. Business Logitayer was developed
in JavaScript. Annotations were directly saved imatated Web pages. These Web
pages form part of theata layer.

Much was learned from the ScrapBook project. It wsed to better understand
how to develop Firefox extensions and as a bagsisHiBAssistant development. A
difference between HEAssistant and ScrapBook i ithahe HEAssistant project an
Object-Oriented approach was followed to extendatmeotation type set more straight
forward. ScrapBook users can add comments to @ptUWeb pages with “Sticky
Notes.” The first challenge was to identify andragt code related to “Sticky Notes”
and encapsulate it in a HEAssistant class calledNbte. Additional member functions

were included in heaNote to implement the needetk Mehavior. Once the heaNote
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class was working, the heaPushPin and heaQueskxsses were implemented to
support the Push Pin and Question Mark behaviespectively.
Figure 5.5 shows the software architecture of tlieAskistant package. The

ScrapBook extension was kept separately to integraver versions in the future.

User nterfaciin XUL
(Presentation Layer)

A

A
Application Classes i

JavaScript
(Business Logic Layer)

A 4
Web page
(Data Layer)

HEAssistant ScrapBook

HEAssistant v0.1 Package

_________________________________________________________________

Figure 5.5. HEAssistant v0.1 Software Architecture

5.3.2 GRASP Patterns

General Responsibility Assignment Software Patt¢@RASP) [Larman 2004;
Freeman et al. 2004] were used as a guide to dieietasses and their main role in the
design. Classes can be viewed as entities resperfsib fulfilling tasks or subtasks.
GRASP patterns are design principles followed bypeex designers to assign

responsibilities to classes [Valtech 2000]. Thep&x” GRASP pattern, for instance, is
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about assigning a responsibility to a class thattha necessary information to complete
the responsibility [Valtech 2000]. Whenever HE Ataig users add Notes to a Web page
objects that appear like a notes are added. Thedtealass is “the expert” that has the
necessary information to produce a code segmentréhnaers as a Note in the Web

page. GRASP patterns were used throughout HEAsSista
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6 STUDY 2: TOOL EVALUATION

In the previous section HEAssistant was describd#giAssistant is a Web page
annotator for Heuristic Evaluation. This sectiosaées Study 2 where HEAssistant is
evaluated and annotation usage is studied.

6.1 Study Design

The study consisted in an online survey where @pénts were asked to
download the tool, try it, and answer a questiomnabout their background and
experience using the tool. Training was involvedtfmse participants not familiar with
Heuristic Evaluation. All procedures were done maliA Web site for the study was
developed to guide participants through the proaessdownload the tool and training
materials.

6.1.1 Participants

Data from 22 participants was analyzed in the st\Mdgb developers and software
engineers with at least a year of experience weceuited. Students and professionals
were invited to participate in the study. Undergiate and graduate students from both
“Department of Computer Science and Engineeringl’ ‘@epartment of Information &
Operations Management,” Texas A&M University, weeeruited. Professional Web
developers and software engineers from inside anside the Texas A&M University

community formed part of the recruitment pool (eabl1).



Table 6.1. Study 2 Participants

Professionalg ~ Students Total
Software Engineers 6 5 11
Web Developers 7 4 11
Total 13 9 22

Six participants were familiar

participating in the study (Table 6.2).
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with Heuristic Ewuation before

Table 6.2. Participants with Heuristic EvaluatioacBground

Professionals| Students| Total
Software Engineers 0 2 2
Web Developers 2 2 3
Total 2 4 6

6.1.2 The Interactive Web Interface

Participants performed a Heuristic Evaluation onraeractive Web page using
the tool. The Texas A&M University Transportatiorr@ices Web site [Texas A&M
University Transportation Services 2009] was chofegnthe study. Participants were
asked to focus on the home page of the site, lmyt Were allowed to visit other Web
pages if necessary. The Web site is interactive iafe¥mation-based. It has limited
functionality to be considered a Web applicatiopp@ndix C includes the Web site
home page, and other pages one level down thertigr&City and University Traffic

Construction, Parking Rules and Regulations, P#stiGn, and Search Results).
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6.1.3 Procedures
Participants went through several steps in theystAd procedures were done
online and on their own schedule. They could wanktlee different steps at different
times. Let me summarize the procedures:
0. Heuristic Evaluation training (80 minutes)
a. Read training materials. (40 minutes)
b. Practice performing a Heuristic Evaluation withtool. (40 minutes)
1. Install the tool (5 minutes)
2. Try the tool (45 minutes)
a. Complete a ten-minute tool tutorial.
b. Use the tool while performing Heuristic Evaluatioma Web page.
3. Complete a post-questionnaire (35 minutes)
6.1.3.1 Heuristic Evaluation Training
Training was available for those people not famiigth Heuristic Evaluation. It
consisted in reading training materials and prawi@pplying Heuristic Evaluation on a
given Web site. Among the training materials weréleuristic Evaluation Booklet,
Nielsen’s ten usability heuristics [Nielsen 2005Bhhd Wood’s explanation of the
heuristics but for the Web [Wood 2004]. The booklescribes Heuristic Evaluation,
how to conduct it, and a usability problem fornb®used to describe usability problems
in the Web site. The usability problem form onlydhavo entries: problem description
and which heuristics were being violated by thebilisg problem. The booklet can be

found in Appendix C.



65

Forty minutes were assigned for reading all documehfter learning Heuristic
Evaluation, participants spent an additional 40ut@s in an exercise. They were asked
to apply a Heuristic Evaluation on the “Project éierg [Project Gutenberg 2009]”
Web site. Appendix C includes instructions given garticipants in the exercise.
Usability problems that were found in the exereigze not submitted.
6.1.3.2 Tool Installation

HEAssistant v0.1 was developed as a Mozilla Firefextension/add-on.
Evaluators downloaded HEAssistant from the StudypoWite and install it in Mozilla
Firefox 2 or 3.
6.1.3.3 Tool Evaluation

Participants followed a ten-minute tool tutoriafdre performing the main task.
The tutorial covered how to annotate Web pagesingachanges, and retrieving
annotated Web pages. They were asked to resereettintomplete the questionnaire
right after performing the main task. This wastfog purpose of capturing their opinions
right after using HEAssistant when they have thesHest recollections of their
experiences using the tool.

The task given to participants consisted in usigAbkistant while performing a
Heuristic Evaluation on a given Web page. Thirtyefiminutes were assigned for the
task. Participants were instructed to evaluate Hbene page of the Texas A&M
University Transportation Services Web site [TexXa&M University Transportation
Services 2009]. They were asked to focus only erhtime page, but they were allowed

to visit other pages if necessary. The same usapiioblem form used in training was
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used to report usability problems they found in iNeb site. Since the study was
designed to learn how annotations were used daridguristic Evaluation, participants
were encouraged to use annotations extensively ewvieenit was appropriate.
Instructions given to participants can be foundppendix C.
6.1.3.4 Questionnaire Completion
Participants were asked to complete a questionadioat their background and
experience using HEAssistant v0.0 right after gyin The questionnaire was available
in text and Microsoft Word formats. People downleddhe questionnaire, answered it,
and submitted it via e-mail. Thirty-five minutes ieeassigned for completing it. There
were 2 versions of the questionnaire (see Appefjxone for Web developers and
another for Software Engineers. The only differsnaere questions 2-3 regarding their
background.
The following deliverables were requested to pgaicts after the completion of
the study:
1. Annotated Web-page(s) generated while using HEfs¥is0.1.
2. Usability problems identified when evaluating theeg Web page.
3. Questionnaire responses.
Participants completing the study were compensaigdda small fee (gift card)

for their participation in the study.
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6.2 Results

Annotations can help us remember things in inspectihe question is what
kind of things. This section investigates the typtannotations, usability problems, and
uses of annotations by evaluators to answer thasteun
6.2.1 Note Characterization

It was of interest to learn how evaluators usedkeBlat inspection by learning the
kinds of comments evaluators entered in Notes.

The content of 45 Notes created by 10 evaluators avealyzed. These are a
subset of the Notes that were annotated. Evalubsatdifficulties in saving the content
of Notes with HEAssistant, and these are the caseshich the content was saved
successfully. An evaluator saved the Notes conteat separate file and submitted the
file. The analysis includes these Notes. See Apgel for the description of
HEAssistant’s saving usability problem.
6.2.1.1 Notes Commonly Used to Describe Problems

There were several Note types that were identffiégure 6.1), but the majority
of Notes were found to be informal usability prableescriptions. Notes of other types
rarely occurred but they give us some idea of pdesdiote uses. There was an explicit
reminder, a reference to another Note, and a coubgd which only the author would

know its purpose. Table 6.3 shows Note exampledl afentified types.
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Figure 6.1. Note Types

(n=45)

Table 6.3. Note Examples

Note type

Example

Informal usability problem description “Hyperlinkse not identical (some have

underlines and some do not) and the color is

distinguishable”

Coded Note

“Link for break transit service ([seraesas
well as spring [break])”

Explicit reminder

“Make note of this”

Reference to another Note

“9. (Aggieland Saturddys) Same comment
as #6”

6.2.1.2 Problem Indicators

not

Problem descriptions in Notes had several elematsindicate they pertain to

usability problems. Problem descriptions were fotmchave 1 or 2 of the following

content elements: observations, recommendationsstigns, and unexpected results

(Figure 6.2).
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Figure 6.2. Problem Content Elements
(n=42)

It was found that 64.3% of Notes include observetiof “bad” interface
features. Forty percent (40.5%) of Notes includeomemendations. Notice that a
recommendation on its own implies a solution to diXexplicit or implicit) usability
problem. Questions also appeared in Notes. Somestigne show possible
confusion/unclearness or doubt for having a featéreNote was found to include
unexpected results obtained from using an interfae¢ure. Table 6.4 includes Note

element examples.
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Table 6.4. Notes with Content Elements

Element

Note

Observation

“Wasted space”

“too many menus, too confusing!”

“3. There seems to be no logical grouping of thie®@s displayed ir
this area.”

Recommendatior

N1“This seems like a nice functional section. If yeua visitor for
Aggieland Saturday, you might need to know thist tBis should be
linked to Campus Mapgs

“Background for Latest Announcemergbould use a color wit
better contrast

“If it's linking a pdf file and not a web pagéwould be better to ad
a Acrobat PDF icori.

Question

“Who needs an account? What's the advantage?”

green-maroon again?)”

“The order that these tabs are following looks lagaind (maroont

“Which directory does this colored tab belongs @ther seem tc
have coherent colors with the leftmost verticagédiories.”

D

Expectation

“The left tabs look like they will op@mthe current window like

drawer. But instead opens a new page. Not a hig.i5s

6.2.2 Usability Problem Characterization

Sixty-eight (68) usability problem reports subnittby 15 evaluators were

analyzed. A problem report was excluded from thalysis because the problem

description was t

It was observed that some usability problems weseensomplex than others. A

proportion of problems were found to be “Compoun@bmpound problems relate to

rimmed and could not be analyzed.

two or more problem matters, and can be split isuio-problems. Other problems relate

only to a matter, called “Single.” Table 6.5 proa#dSingle and Compound problems

examples.
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Table 6.5. Single and Compound Problems.
Compound sub-problems in are enclosed in angl&keérag<>)

Single/Compound Example

Single “All of the links on this page add a backgnd behind the link
that when hovered over, covers up other text trakte® it hard
to read.”

Single “Arbitrary ordering of items in the centef the page. The

“Special event” items are separated from each dther

Compound (3 sub- | “<The navigation is split into two places (left sidnd top). This
problems) is confusing because as a user | don't know wleebegin> and
<it is difficult to know where | am because, whtleere is &
header when navigating to a subpage, the navigdt@ements
do not indicate anything has changed.> <Further nbt sure if
clicking on the Parking element on the left willvgi me
anything more than what | see on the right sid&slivhich
seem to be color coordinated to be 'Parking’ lieks.

Compound (2 sub- | “<The site feels overwhelmingly busy at first visit<l have ng
problems) idea what kinds of things | can do here. Can | aaigket or buy
a pass? I'm not sure where to start looking.>"

The majority of problems were found to be Singl8.%%6), which is good. We
want to keep the number of Compound problems lovelsin [Nielsen 2005a]
recommends listing usability problems separateleffeif they relate to the same
interface element) so that they can be handled/ichailly. If Compound problems are
treated as Single problems, there is a risk ofanatyzing and fixing all sub-problems.

Figure 6.3 shows the proportion of Single and Commgoproblems found in the

analyzed problems.
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Figure 6.3. Proportion of Single and Compound Rnais|
(evaluators=15, n=68)

6.2.3 Annotation Usage
6.2.3.1 Overall Usage

It was found that Notes were the annotations ofepesce, Push Pins come
second, and Question Marks third (Figure 6.4). @#&hbb includes annotations made by

evaluators.
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Table 6.6. Annotations by Evaluators

# Notes | Push Pins|Question Marks| Total

1 9 11 1 21
2 12 2 6 20
3 2 4 0 6
4 2 3 4 9
5 8 1 1 10
6 4 0 12 16
7 3 3 1 7
8 3 2 1 6
9 1 2 1 4
10 2 2 0 4
11 5 4 1 10
12 5 4 2 11
13 1 2 2 5
14 5 1 0 6
15 3 2 0 5
16 13 0 0 13
17 0 2 7 9
18 2 8 2 12
19 2 2 1 5
20 8 3 1 12
21 1 4 3 8
Total 91 62 46 199

The annotated Web pages submitted by 21 evaluatene analyzed. There was
a case that was excluded from the analysis. Thiiaea reported to have deleted all
Notes after having difficulties in saving Note cemfs (see Appendix B for the
description of the problem) then added one sumingriall. Hence, the number of
annotations would be different than the one obthi#dl evaluators reported annotated
home pages of the Web site; however, an evaluatomisted 4 additional annotated
Web pages. Results presented in this section iecimhotations from these other Web

pages.
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A significant number of annotations made by evatmtwere Notes (45.7%).
This might be due to Notes’ capability for addingxtt In fact, some evaluators
expressed the need for adding text to Push PinQasedtion Marks:
...Notes could appear as default along with questianks, user would
find it useful to add notes immediately to ask goes.

...push pins and question marks should have notashettl to them.

6.2.3.2 Note Usage

A high number of evaluators responded they use@dit add brief descriptions
of usability problems when annotating Web pagesnspection. Using Notes to a)
specify heuristics being violated by usability pieshs and b) to add questions were less
popular Note uses among evaluators.

Responses to Question 5 of the questionnaire (sppemdix C for the
guestionnaire) were analyzed. Question 5 promptatliators to indicate in which ways
they had used Notes. They were presented with Brap(in that order): a) to specify
heuristics being violated, b) to add questions, @ add brief descriptions of usability
problems. There was space for evaluators to desasther ways of using Notes.
However, no one provided other Notes uses. Table sBmmarizes the responses

considered in Question 5, 6, and 7 analyses.
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Table 6.7. Questionnaire Response Summary.
Questions 5, 6, and 7 are relevant to the use tdd\®ush Pins, and Question Marks,

respectively
Condition Response counts
Question
(relevant type)
5 6 7
(Notes) (Push Pins) (Question Marks)

Not applicable 0 1 3
Annotations of “I don’t know” responses 0 2 1
type were reported Responses related to uses 22 19 18

Total 22 22 22

6.2.3.2.1 Notes are Commonly Used to Describe Problems

The majority of evaluators (72.7%) indicated thesedi Notes to add brief
descriptions of usability problems (Figure 6.5).isTaAgrees with what was obtained
when analyzing Note contents in section 6.3.1. agrity of Notes in content analysis
were found to be informal descriptions of usabifitpblems.Using Notes to describe
usability problems briefly is a good indicator that Notes serve asnaers of usability

problems
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Figure 6.5. Note Uses
“Checked” answers indicate Notes were used in @iceway. “Undetermined” answers

indicate “I don’t know” responses (n=22)
6.2.3.3 Push Pin Usage

A large number of evaluators responded they usesth IPins to mark problem
interface elements or areas when annotating Webspeginspection. Using multiple
Push Pins to mark problem interface elements @sangth several problems was a less
popular Push Pin use among evaluators.

Responses to Question 6 of the questionnaire weedyzed (Table 6.7).
Question 6 was designed to learn Push Pins usedudtors were asked if they used
Push Pins in the following ways (in that order)t@jnark problem interface elements or
areas, and b) to mark problem interface elementreas with several problems using

multiple Push Pins. Figure 6.6 shows the resulth®finalysis.
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Figure 6.6. Push Pin Uses.
“Checked” answers indicate Push Pins were usedertain way. “Undetermined”

answers indicate “I don’t know” responses (n=21)
6.2.3.3.1 Push Pins are Used to Pinpoint Problem Features
A significant number of evaluators (66.7%) respahttehave used Push Pins to
mark problem interface elements or areas. Usind) Fuss to mark problem features
might be due in part to their capability to eagiiyjpoint thelocation of usability
problems as an evaluator points out:
Explainingwherein the web page is problematic amolw is not easy to
do with plain text. Pinpointing and adding annatasi directly on the
web page seems to be very efficient...
6.2.3.3.2 Other Push Pins Uses
Evaluators mentioned other ways of using Push Rinuestion 6 and

comments. Table 6.8 summarizes these uses.



79

Table 6.8. Other Push Pin Uses Mentioned by Evataat

Use Evaluator's comment

To pinpoint relevant problem“To support a note”, “...pushpin helps to pinpojnt
features mentioned in Notes the area the note applied to.”

To mark visited places “I marked areas that | wawddmally to go to.”

To highlight something important “For the purpo$éighlighting or something that
feel is important”

6.2.3.4 Question Mark Usage

Sixty-three percent (63.2%) of evaluators responttechave used Question
Marks when drawing questions about marked probletarface elements or areas.
Another fifty-seven percent (57.9%) of evaluatoesponded to have used Question
Marks to mark problem interface elements or areh&hwhad something confusing
about them.

Responses to Question 7 of the questionnaire weal/zed. Responses of 19
evaluators were considered (see Table 6.7). Int@ues evaluators were asked if they
used Question Marks in the following ways (in theder): a) to mark problem interface
elements or areas when drawing questions about tagm“What does this mean?”, and
b) to mark problem interface elements or areas hwha&ve something confusing about

them. Figure 6.7 shows analysis results.
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Figure 6.7. Question Mark Uses.

6.2.3.4.1 Question Marks are Used to Mark Problem Interfaeatfires

80

Evaluators reported to have used Question Marksaok problem interface

features either when drawing questions about thé®8i2¢6) or when features being

confusing (57.9%). The use of Question Marks may akeibuted in part to its

appearance. In either case, the character “?” raay dood fit for representing questions
and confusion. Question marks are usually pamtefiogative sentences. In addition, it

can be used to represent confusion. For instanoegle’'s Image Search engine [Google

2009] returns the string “guestion mark” as a ezatsearch term for the term

“confusion” (Figure 6.8).
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Figure 6.8. Google Image Search Related Search@®fm “Confusion”

6.2.3.5 Annotation Characteristics

In this study we used 3 types of annotations: NoRsh Pins, and Question
Marks. Each of these has affordances (i.e. chaistite objects have that determine
how they can be used [Norman 2002]) that hint eataks how to use them. Notes have
text areas that allow evaluators to add text tonthPush Pins have pointed tips to
pinpoint interface elements or areas. Question Blagpearance emphasizes a feature
that is confusing.

Each annotation type allows evaluators to recorhes@spect of usability
problems explicitly and implicitly. Evaluatorsexplicitly record brief problem
descriptionsin Notes, andmplicitly recordproblem locationsPush Pins and Question
Marks allow evaluators tomplicitly record problem locations Evaluators pinpoint
problem features with Push Pins and mark confutgatures with Question Marks.

Table 6.9 summarizes annotation affordances anabddjes, as well as problem

aspects that are recorded when using annotations.
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Table 6.9. Annotation Characteristics

Annotation Relevant Capabilities Recorded usability problem
affordances attribute
Explicit Implicit
Text area, To add text Content Location
Note s s appearance

Push Pir‘

Pointed tip, | To pinpoint a Location
appearance | problem
element/area

Question Mark - confusing

) | Appearance | To highlight a Location

element/area

6.2.3.6 Annotation Uses Summary

Table 6.10 summarizes annotation uses so farifbeht

Table 6.10. Compilation of Annotation Uses

Annotation

Uses

Note

To specify heuristics being violated

To add questions

To add brief descriptions of usability problems

To provide rationale for placing Push Pins in mdrké&aces

Push Pins

To mark problem interface elements/areas

To mark problem interface elements/areas with sgv@oblems using
multiple push pins

To pinpoint relevant problem features mentioneblates

To mark visited places

To highlight something important

Question
Marks

To mark problem interface elements/areas when digagyuestions abo
them, e.g. “What does this mean?”

It

To mark problem interface elements/areas which haweenething

confusing about them
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6.3 Discussion
6.3.1 Improving Annotation Capabilities

HEAssistant v0.1 allows evaluators to annotate Velges in inspection.
Evaluators can add Notes, Push Pins, and QuestasksMWe have seen how they can
be used to mark where usability problems are, wiase problems are, and highlight
confusing interface features. The question is terd@ne which other annotation types
and features can be implemented to improve HEAsdistannotation capabilities.

We can improve annotation in different ways (these proposed based on
evaluators comments):

1 Highlighting capabilities Some evaluators mentioned the need for other
ways to highlight problem elements or areas. Pmjay interface
elements may be effective with Push Pins but bettgrs may be needed
for highlighting interface areas. For example, ksing markers and
boxes:

There could be an option to have marker option to

highlight only certain areas for which [I] am adglithe
notes/question[s]

... I think it would be good if a tool to select axbshaped
area with color is added because sometimes thalitysab
problems are shown in the “area” not in the specifi
“point”.

1 Highlighting positive aspectst is recommended that usability reports not

only include usability problems found in an inteda but also positive

aspects of it [Dumas et al. 2004]. Reports may deeived better by
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development teams if they are not negative in thatirety. Indeed, an
evaluator mentioned the need for an exclamatiork rfiarto highlight
positive aspects of user interfaces:
How about [an] exclamation mark to highlight theodo
aspect[s] from the target webpage
Association capabilitiesThere is the need for associating annotations.
Evaluators reported the need for connecting aninotatand grouping
them:

Connect related problems. Create graph of problems

... Ability to group together annotations

. There is no direct way of associating pins/qoesti

marks with notes
Changing annotation propertie&nnotation properties can be changed to
express a particular matter better. For examplangimg annotation’s
color, size, text format, and relevant violatedristic(s).
Labeling annotationsThis can facilitate “referring” to them easieath
relying solely on their appearance and location:

| was expecting to see labels that | could addch&d to

the pushpins. This would make referring to problenush
easier...

... Ability to ... add titles to notes.
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6.3.2 Annotations as Reminders of Problems

Annotations serve as reminders of usability proBleafter inspection. A
reminder is by definition “something that recalle tpast [Collins English Dictionary
2006].” Evaluators add annotations to interfaceslevimspecting them. They briefly
describe problems in Notes. They mark problem fesatwith Push Pins, and possibly
add Question Marks beside confusing features. Afigrecting the interface, evaluators
may go back to the annotations and recall probléms them. Notes are more
informative than Push Pins and Question Marks. Tleytain brief problem
descriptions. Push Pins and Question Marks givate where problems were found,
but evaluators have to do the rest to recall prabland specifics.

6.3.3 Annotation Supports Inspection: Keeping the Focus on Inspection

Annotation supports inspection. It allows evaluattor focus on inspection and
not worry about elaborating problems while exanunam interface. It is a mechanism
for leaving traces of findings a long the way aondtaue searching for problems. When
something has been noticed as a “bad” featureyatais can add quick Notes, Question
Marks or Push Pins and worry about them later. Tdaay always return to annotations
and recall problems from them.

With no annotation support evaluators may want tibevdown problems before
forgetting them. Forms used to document problemg Imedong, containing a number of
items to fill in. Long forms may require evaluatéosnot just document problems, but to
reflect on them [Cockton and Woolrych 2001]. Timay take time and evaluators may

interrupt inspection, having to start a new insjpectycle.
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6.4 Annotating After Annotating — Recommendations fomAtation

Evaluators are recommended to go through two ationtpasses to improve
results. In the first pass evaluators annotatdyfrdaring inspection. Annotations are
added freely so that evaluators can concentratbeinspection and not on annotation.
In the second pass, rationales for annotating astuél elements such as Push Pins and
Question Marks are added to the annotated interfacgas found that Notes have a
higher use in problem reporting than non-textualagations. This suggests that after
inspection evaluators can go back to non-textualotations and comment on these
elements, making information about problems expligisible, and ready to be used
when reporting problems. It is expected that thenlmer of reported problems is
increased by following these recommendations.

The background for the recommendations continues.
6.4.1 Annotations’ Impact on Reported Problems

A multiple linear regression model was generatedraer to see the response of
the number of problems reported predicted by thypes of annotations, Push Pins,

Question Marks and Notes. The regression equation i

Problems = 1.02 - 0.105 Push pins - 0.016 Question marks + 0.703 Notes

and the ANOVA table for the model is shown in Tabl&l.

Table 6.11. Analysis of Variance Table for the ‘Blemns” Model

Source DF SS MS F P
Regression 3 73.724 24575 4.19 0.037
Residual Error 10 58.633 5.863

Total 13 132.357
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The p-value (0.037) in the table indicates that thedel estimated by the
regression procedure is significant. The resultthefregression coefficients are shown

in Table 6.12.

Table 6.12. Estimated Coefficients for the Predgaf “Problems”

Predictor Coef SECoef T P
Constant 1.023 1.663 0.62 0.552
Push pins -0.1047 0.2284 -0.46 0.656
Question marks -0.0163 0.2259 -0.07 0.944
Notes 0.7031 0.2076 3.39 0.007

As it can be observed, the p-value for the estichatzefficient of “Notes” is
0.007, indicating it is significantly related torlems”. On the other hand, the p-values
for the estimated coefficients of “Push Pins” (88B) and “Question Marks” (p=0.944)
indicate they are not related to “Problems” atrdavel of 0.05. These conclusions agree
with the correlation analysis.

The Pearson correlation coefficient for the relalip between Notes and
Problems is 0.740 (p=0.002), indicating a strongredation. In contrast, we cannot
conclude that a correlation exists between Pusk &ma Problems (Pearson correlation
coefficient=-0.142, p=0.627) or between Questionrkdaand Problems (Pearson
correlation coefficient=-0.136, p=0.642) at@atevel of 0.05.

Table 6.13 includes the numbers of annotations @mblems used in the

analyses. Fifteen (15) evaluators submitted prohieports; however, a case with an
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inconsistency in the number of Notes was excludednfthe analysis (see Section

6.2.3.1 for details of this case).

Table 6.13. Annotations and Problems by 14 Evalsato

# Notes Push Pins | Question Marks | Problems
1 9 11 1 3
2 2 4 0 2
3 2 3 4 2
4 8 1 1 7
5 4 0 12 3
6 3 3 1 2
7 3 2 1 3
8 2 2 0 1
9 5 4 1 3
10 5 4 2 5
11 5 1 0 2
12 13 0 0 13
13 2 8 2 7
14 8 3 1 6
Total 71 46 26 59

6.4.1.1 Notes Impact Reported Problems

A strong relationship between the number of Notesduand the number of
problems reported was found (p=0.007 in the tablecefficients of regression (Table
6.12); Pearson correlation coefficient=0.740, p6R)0This indicates that Notes have an
important role when reporting usability problems.

The relation between Notes and problems suggeatd\ibies are used to report
problems. In fact, in analyzing the content of aafeNotes and problems it was found

that a large number of problems (80%) are assatiith Notes. This suggests that
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evaluators added Notes to Web pages and potentiaélg them to report problems in
usability problem forms.

There were only 5 cases in which both Note contemtie successfully saved
and problem reports were submitted (HEAssistarl s a usability problem regarding
the saving capability. See Appendix B for the dgsiom.). Figure 6.9 shows the

proportion of problems associated with Notes byteoin

With no
associated Notes
20%

With
associated Notes
80%

Figure 6.9. Proportion of Problems With/Without Asmted Notes
(evaluators=5, problems=20)

Figures 6.10 and 6.11 show examples of Single amtipgdund problems with

associated Notes, respectively.
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Problem

Note They can improve the design of thg
web page to make it [look] more
the three columns »| [balanced]. [Some metaphor may be
are a mess! applied to the] three columns design
in the middle of the page ... to let
4 [the] user feel more comfortable
about what [to] focus on.

D

Figure 6.10. A Single Problem Associated with aéNot

Problem

Overall too much
empty space in the
web page and too
small the font is. The
web page looks
desultory and hard to

. L

Note Note Note
The order that these tabs[*]
Wasted space Wasted space are following looks
causing fonts to haphazard (maroon-green-
be too small maroon again?)
4 /4 =

Figure 6.11. A Compound Problem Associated withaBel.

*: “tabs” refer to headers of content boxes initiiddle of the home page. Appendix D
includes a home page instance.
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6.4.1.2 Non-Textual Annotations have Little Impact on RepdrProblems

No relation was found between Push Pins (p=0.6568artable of coefficients of
regression (Table 6.12); Pearson correlation adeffi=-0.142, p=0.627) or Question
Marks (p=0.944 in the table of coefficients of reggion (Table 6.12); Pearson
correlation coefficient=-0.136, p=0.642) and repdrproblems. Push Pins and Question
Marks support evaluators while inspecting Web iiams. Evaluators add Push Pins and
Question Marks to mark where problems are; howeaveappears there is no direct use
of them in the moment problems are reported. SMotes have a great impact on
problem reporting, what evaluators can do is tdogok to non-textual annotations and
add their rationales for adding such annotatiortis Thay make information about
problems explicit, visible, and ready to be use@mvieporting problems.

By adding comments about problems to non-textuabtations, it may increase
the number of problems that are reported. Indeesig@ificant number of Push Pins
(41.3%) and Question Marks (50%) appeared isolaiednnotated Web pages. This
suggests that some problems might have been lefparted.

Figures 6.12 and 6.13 depict different ways Pusis Bhd Question Marks were
found in annotated Web pages submitted by the Ildluators in Table 6.13,

respectively.
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Hidden Push
Pin
15.2%

Multiple Push )
Pins Push Pin alone

4.3% 41.3%

Push Pin with
Note
39.1%

Figure 6.12. Ways Push Pins Appeared in Annotatetl Rages.

Push Pins were found isolated, accompanied by a dloanother Push Pin, and hidden
by a Note (evaluators=14, n=46)

Hidden Question
Mark
8%

Question Mark
alone
50%

Question Mark
with Note
42%

Figure 6.13. Ways Question Marks Appeared in Anrect&Veb Pages.
Question Marks were found isolated, accompanied Npte, and hidden by a Note

(evaluators=14, n=26)
6.4.2 Outlined Recommendations
Among the three types of annotations used in tlidys Notes were found to be

of most use when reporting problems. Non-textualotations such as Push Pins and
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Question Marks were found to have little impacpmoblem reporting. To increase the
use of non-textual annotations in problem reporéind reduce the number of unreported
problems, evaluators are recommended to revisgietieidements and comment on their
rationales for annotating them. In this way, infatimn about related problems is made
explicit and ready to be used when problems arerteg.

In summary, when using annotation to support inspecevaluators are
recommended to perform annotation of interfacas/mpasses:

» Pass 1: Evaluators freely annotate the interfadeewispecting it.

» Pass 2: After inspection, evaluators are recomntendego back to non-

textual annotations and add Notes with their raties for annotating such

elements whenever it is appropriate.

6.5 Tool User Satisfaction

A considerable number of evaluators were overdlsfiad with HEAssistant
v0.1. Evaluators were asked if they would recommiedtool to somebody else and if
they would use it again for a Heuristic Evaluatmoject (see questionnaire in Appendix
C). Seventy-two percent (72.7%) of evaluators regabthey would both recommend and
use the tool.

There is more work that needs to be done to extéBdssistant v0.1. As
mentioned in the Discussion section, the annotdiipa set in HEAssistant needs to be
extended. We need to support other activities spection such as interface observation

and problem elaboration.
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6.6 Conclusions

HEAssistant was evaluated and annotation usadeindntext of inspection was
studied in Study 2.

The use of annotations was studied. It was fourat textual annotations
(“Notes”) were used to describe problems and natutd annotations (“Push Pins” and
“Question Marks”) to mark problem features duringsgection. However, textual
annotations were found to have a higher use tharteédual annotations when reporting
problems. This suggests that a number of problenes left unreported. It is
recommended that evaluators return to non-textnabtations after inspection and
comment on them. This may make information aboeteat problems explicit, visible,
and ready to be used when reporting problems, asarg the number of problems that
are reported. Recommendations are outlined indgbtos.

In addition, the majority of evaluators (72.7%) wéound to be satisfied overall

with the annotator.
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7 CONCLUSIONS AND FUTURE WORK

This research was undertaken in order to develdpuistic Evaluation tool for
inspection. A tool for inspection has been suceglgsfieveloped and evaluated.

First, the Heuristic Evaluation inspection process characterized to generate
ideas for inspection tools. Second, tools for icsipa were proposed. Third, software
requirements for developing a Heuristic Evaluasaite were identified. Finally, a Web
page annotator for inspection was developed anidi&tel.

An observational study was conducted to dissectirthgection process. Seven
evaluators were observed applying Heuristic Evaaabn a non-interactive, paper-
based Web interface. The study shows that evakiatere involved in several activities:
elaborating usability problems, observing, naviggtand annotating the Web interface.

Identified activities were used to visualize diffat types of tools for inspection.
Tools for improving the evaluator's observation&ills and annotation tools were
devised. Magnifiers and Window views are proposedhighlight contextualized
interface information hidden to the evaluator ey ahat may lead to problem
identification.

Software requirements (total 44) to build a Heugidvaluation suite were
identified from the literature, the characterizatiof the inspection process, and
experience. These include requirements for buildows for two phases in Heuristic
Evaluation: inspection and usability problem preypian.

A Web page annotator for inspection was developad avaluated. The

annotator is a Mozilla Firefox extension with caiifbs for adding textual (“Notes”)
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and non-textual (“Push Pins” and “Question Markafjnotations to Web pages. A
survey where 22 evaluators used the annotator \apiidying a Heuristic Evaluation on
an interactive Web interface was conducted to ewalihe tool and learn the role of
annotations in inspection. Findings led to the psgt of recommendations for
improving the use of annotations in problem repaoti

It was found that textual annotations are commaudgd to describe problems
during inspection. Seventy-two percent (72.7%) whleators reported to have used
Notes in this way. Moreover, over ninety percend.89) of a group of 45 Notes
annotated by 10 evaluators were informal usabpitgblem descriptions containing
recommendations for fixing problems, unexpectedlte®btained from using interface
features, observations of “bad” features, and dquespertaining to problem features.

Non-textual annotations are used to mark probleterface features when
inspecting interfaces. A little over sixty-six pent (66.7%) of 21 evaluators responded
to have used Push Pins to mark problem interfaeenaits or areas. Among 19
evaluators, a group of evaluators (63.2%) repottethave used Question Marks for
marking problem interface elements when drawingstjoes about them; in other cases
.(57.9%), Question Marks were used when markindusamg interface features.

Usage of textual annotations in problem reportmdigher than that of non-
textual annotations. The annotations and problgrarts by 14 evaluators were analyzed
to see if they were related. A strong relationsivgs found between the numbers of
Notes (p=0.007 for the Hypothesis that the coeffitiis 0 in the multiple-linear

regression; Pearson correlation coefficient=0.74fJ reported problems. In contrast,
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there was no relationship between the numbers st Pins (p=0.656 for the Hypothesis
that the coefficient is 0 in the multiple-linear gression; Pearson correlation
coefficient=-0.142) and reported problems. Sinylathe number of Question Marks
(p=0.944 for the Hypothesis that the coefficienDign the multiple-linear regression;
Pearson correlation coefficient=-0.136) were ndateel to the number of reported
problems. This indicates that non-textual annotatiare rarely used when problems are
reported, meaning that a number of problems are uefeported. Based on these
findings, a set of recommendations for using artimia and reducing the number of
unreported problems were devised and outlinedigndissertation.

Finally, the majority of evaluators (72.7%) weretisfeed overall with the
annotator. Evaluators reported they would both menend the tool to others and use it
in future Heuristic Evaluation projects.

This research project has been successful in diffeways. Three ways for
supporting Heuristic Evaluation inspection haverbpeposed. The inspection process
has been characterized. A Heuristic Evaluation toohnnotating Web pages has been
developed. The use of annotation in the contexhggdection has been studied. Lastly,
the achieved tool satisfaction rate is an indicétat this area of research is a promising
one.

7.1 Future Work

This research is in advancement in the supporteafridgtic Evaluation; however,

there are questions that are left unanswered. djneesearch questions to be explored in

the near future follow:
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Improve HEAssistantAnnotation capabilities derived from HEAssistant
evaluation and annotation software requirementisdea in Section 4 are
the starting points for improving HEAssistant.

Develop more tools for inspectionn this research Magnifiers and
Window views have been proposed to support obdervat inspection.
However, there is work that needs to be done ttoexphese ideas. What
is the effectiveness of using such tools? Is prablelentification
improved?

Develop a HEAssistant SuitMore work is needed to build a series of
tools for performing Heuristic Evaluations.

Research the impact interactivity and interface format have on inepecti
further. The impact interactivity and interface form (i.eaper vs.
computer) have on inspection needs to be studigtieiu There is the
need for determining a precise list of interfacareabteristics impacting
inspection.

Dissect the inspection process even furtlidre inspection process has
been dissected into a number of activities. Morekwis needed to

characterize mental processes behind these agsiviti
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APPENDIX A

STUDY 1 INSTRUMENTS

A.1l Phase 1 Instruments
A.1.1 Background Questionnaire
Background Questionnaire
This questionnaire is to help us understand your background pedexnce.

1. General
01: What age group are you in?
Please choose only one of the following:

Under 20 years
20 - 29 years
30 - 39 years
40 - 49 years
50 - 59 years
Over 59 years

02: Are you a student?
Please choose only one of the following:

Yes
No

[Only answer this question if you answered 'Yes' to question '02 ']
02a: What is your academic program?
Please choose only one of the following:

Bachelors
Masters
Doctorate
Postdoctorate
Other
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[Only answer this question if you answered 'No' to question '02 ']
02b: What is the highest level of education you have completed?
Please choose only one of the following:

High school
Bachelors
Masters
Doctorate
Postdoctorate

Other

02c: Which is your major area of study?
Please choose only one of the following:

Computer Science

Computer Engineering
Management Information Systems
Other

2. Computer and Web Experience
03: For how many years have you used computers?
Please choose only one of the following:

None

1- 2 years

3 - 6 years

7 - 10 years
11 - 14 years

Over 14 years
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04: How many hours do you use computers every week?
Please choose only one of the following:

None

1 -4 hours
5-10 hours
11 - 20 hours
21 - 40 hours
Over 40 hours

05: For how many years have you known about the Web?
Please choose only one of the following:

None
1-2years

3 - 5years

6 - 8 years
Over 8 years

06: How many hours do you access the Web every week?
Please choose only one of the following:

None

1 -4 hours
5-10 hours
11 - 15 hours
16 - 20 hours
Over 20 hours
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07: How long have you authored Web pages or develop Web applications?
Please choose only one of the following:

None

1 year

2 - 3years

4 - 5 years

6 - 8 years
Over 8 years

[Only answer this question if you answered 'l year' or '2 - 3 years' or '4 - 5 years'

or '6 - 8 years' or 'Over 8 years' to question '07 ']

08: How often do you authored Web pages or develop Web applications?
Please choose only one of the following:

Less than monthly
Monthly

Weekly

Daily

09: Please rate your programming expertise on each of the following Web
technologies (1=None, 5=Expert)
Please choose the appropriate response for each item:

HTML 1 2" 3" 4 5
CSS 1 2" 3" 4

Javascript 1 2 3 4 5
Java Servlets 1 2 3 4 5
CGI scripts in C++ 1 2 3 4 5
Java Applets 1 2 3 4 5
ASP 1 2" 3" 4l 5
PHP 1 2" 3" 4' 5
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3. Web Evaluation
10: Do you know Heuristic Evaluation?
Please choose only one of the following:

Yes
No

[Only answer this question if you answered 'Yes' to question '10 ']
10a: How many times have you applied it in projects?
Please choose only one of the following:

0 times
1-2times

3 - 5times

More than 5 times

11: Have you used Web accessibility automated evaluation tools before?
(e.g. Bobby, LIFT, A-Prompt, etc.)
Please choose only one of the following:

Yes
No

| don't know

4. Usability
Please answer the following 10 questions about usability.

Question 01
12: Which is the recommended way to link to a page about news?
Please choose only one of the following:

Newslists all our recent articles. (Answer)

Go to our_ News pag® see all our recent articles.
Click hereto see all our recent articles.

To check out our News page click here

| don't know
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Question 02
13: Why should red text not be used on blue background? Because ...
(question adapted from [1])

Please choose only one of the following:

Not really, it depends on the design.
It is fuzzy to read. (Answer)
It is not an aesthetic-pleasing color combination.
It is used greatly in advertisements.
| don't know
Question 03

14: What is the best type of help? (question adapted from [2])
Please choose only one of the following:

Online documentation
Context-sensitive help
Tutorials
Needing no help at all (Answer)
| don't know

Question 04

15: All are recommended testing practices EXCEPT:
Please choose only one of the following:

Testing through out multiple iterations

Testing competitor's designs

Testing with detailed screen designs

Testing until you have a working prototype (Answer)

| don't know
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Question 05
16: All are recommended ways to refer to people in a Web site EXCEPT:
Please choose only one of the following:

Customeras in: New Customer? Create an Account

Member as in: New Member? Create an Account

Guestas in: Hello, Guest
Useras in: New User? Create an Accqémswer)
| don't know

Question 06
17: What is the MAIN purpose of a Web site's home page?
Please choose only one of the following:

Provide navigation aids to get to contents
Show a logo
Convey what the site is about (Answer)
Provide short-cuts to most frequently searched content
| don't know
Question 07

18: Which is the best design to navigate through a collection of items?
Please choose only one of the following:

Previous 10 items Next 10 item$Answer)

Previous 10 itemsNext 10 items

Previous 10 itemgNext 10 items
[Previous 10 itenjgNext 10 item$

| don't know
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Question 08
19: Which is the best predictor of software usability? (question adapted from

[2])

Please choose only one of the following:

Self-evidence (Answer)
Consistency
Effectiveness
Efficiency

| don't know

Question 09
20: Which is the recommended way to write a title in a Web page?
Please choose only one of the following:

THIS IS ATITLE
This is a title (Answer)
This Is A Title

This is a Title

| don't know

Question 10
21: Which is the best ally of learnability in an application? Having ...
Please choose only one of the following:

Tutorials

"Undo" capabilities (Answer)
Online help

Wizards

| don't know
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A.1.2 Heuristic Evaluation Booklet
Heuristic Evaluation Booklet

This document describes Heuristic Evaluation and how tdumint. It also describes
the form for reporting usability problems.

1. Heuristic Evaluation

Heuristic Evaluation was proposed by Nielsen and MolithL990. It is a simple
method used to evaluate find usability problems in user atest

How easy to use is
this system?

It consists in “having a small set of evaluators exantive interface and judge its
compliance with recognized usability principles (‘the hetigs’)".”

The term heuristic” here refers tageneral rules of thumhbyhich describe common
characteristics that well-designed user interfaces Haoeinstance, the heuristic: “Help
users recognize, diagnose and recover from eftddsre heuristics are cited in Section
5.

In summary, in Heuristic Evaluation we do the folloguin
» Carefully examine the interface, inspecting the défferinterface elements and
the interface as a whole.
» Compare the observed interface characteristics agamsieuristics.
* Report usability problems when finding violations to the s (and other
usability problems, design guidelines, etc.)

2. Overall Process

In a Heuristic Evaluation evaluators independently inspeetinterface and meet to
aggregate problems in a single report. In this collab@r&tfort, problem duplicates are
discarded, solutions are recommended, and problems areizeahrit his report is then
delivered to the development team to decide the bedegyrdo fix the usability

problems.
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Figure 1. Heuristic Evaluation overall process

3. A Typical Session

A typical session may last 1 or 2 hours. Nielsen recenus giving at least two passes
to the interface:

“The first pass would be intended to get a feel forfithe of the
interaction and the general scope of the system. dtend pass
then allows the evaluator to focus on specific interfalements
while knowing how they fit into the larger whdte.

You can approach your inspection in different ways. Catkioal’ mention 4 types of
strategies one can follow:

1.

2.

System Scannind@ his consists in browsing the interface without follagvany
particular approach.

System Searchinglhis consists in following some kind of strategy sush a
focusing in certain interface elements such as insgeotenu options and group
of navigation links.

Goal Playing It consists in setting up a goal and trying to achieve-dar
example, choosing goals such as searching for a partjwelee of information,
browsing a photo gallery, and buying a gift for a friend.

Method Following This is similar to Goal Playing, but in addition totsgf up a
goal you define a specific step-by-step procedure to achieve goal. For
instance, in inspecting a word processor, you may setup a prededinsert a
picture into a document from a a) Clip-Art collectimmb) file.
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4. Usability Problem Definition

We will be reporting usability problems found in Web sje@ut, what is a usability
problem? Cockton and colleagtiefefine a usability problem precisely:

A “usability problem can be described as a feature or eleofe
the interface that by its design, implication, or osey cause the
user various degrees of difficulty in progressing or conyieaf
a particular task.”

5. Ten Usability Heuristics by Nielsen

In Heuristic Evaluation evaluators inspect an interfaih heuristics in mind. The most
commonly used heuristics are Jakob Nielsen’s ten heugridtiease read both of the
following Web pages about the heuristics:
« Nielsen’s 10 usability heuristics:
http://www.useit.com/papers/heuristic/heuristic_list.html
« John Wood'§ explanation of the heuristics, but for the Web:
http://igcontent.com/publications/features/article_@26te: If you have trouble
opening this article from this document, copy the link andepato your browser.)

6. Usability Problem Form

This section describes a form we will be using to documsability problems. For each
problem you will be describing the problem, how it was foumd] &hich heuristic(s)
was been violated. The Appendix includes the form.

a. Problem Description
In this part, describe the problem briefly. For exampien evaluating Hotmail's

(www.hotmail.com) e-mail Web-based application a usgtpifoblem may be described
as follows:

“Sender’s name is erroneously linked. To open a messange f
the list, | need to click on the sender's name and nothe
message’s subject. The message’s subject is not ‘clekabl
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Mail | Calendar

i ;. Messenger: Online

slete | [42 Junk | ELL Find | B Putin Folder = | [=] Mark As Unread
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=] r Joel Allen Photoshop Quick Reference 5

Figure 2. Sender’s name is erroneously linked

b. Discovery Method

Specify which discovery method better describes the wayfqund the problem. There
are four main method categofieSystem Scanning, System Searching, Goal Playing,
andMethod FollowingSee page 3 for their description.

In our problem example:

System Scannings the discovery method that better describes
the way the problem was found. | was scanning through the lis
of messages.

c. Involved Steps

This part is probably the most important part of thisaede We are very interested in
learning how problems are discovered. We would like you teribesin detail the
different steps involved in discovering problems. Themispace limit here.

You can mention the tools that were used and how theg wsed. Tell us what you
tried, the obtained system responses, your inputs, as deays as you can. If you
don’t know whether to put something or not, you are encar¢o do so.

In our previous example, we might describe the involvedssas follows:

“I was just scanning through the message list. When trying t
open a message, | noticed that the sender’'s name \uas |a
instead of the message’s subject. | would expect the Subjec
be a link since it is the one describing the message.”

U




d. Violated heuristic(s)
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The problem may have violated more than one heuristiccate each of them.

In our example, two heuristics have been violated:

“Heuristic 2 (Match between system and the real wordd
violated because real world conventions are not followée.
user clicks on the sender’s name and gets a messagading
makes more sense to click on the message subject andhay
message which is described by that text.”

“Heuristic 4 (Consistency and standards) is violated bec
there is no consistency between the link (senderisehand its
destination (message content).”
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Appendix

The usability problem form:

Problem #:

Descrption:

What were you doing when discovering the problem? Choose a method below:
[ System Scanning

[ System Searching

O Goal Playing

0 Method Following

O Other

Desciibe the method and steps involved

Violated Heuristic(s)
Which heuristic(s) does this problem wiolateV Circle the number(s) that apply.

1 Visibilify of system status G Recngnjtinn rather than recall

2 | Match between system and the real world [ =] Flezibility and efﬁc;iency of use

3 | User control and freedorm . 8 | Aesthetic and minimalist u:iesign

4 . Consistency and standards - 0 - Help users recognize, diagnose, and recover from errors
5 | Error prevention - 10 - Help and documentation
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A.1.3 Exercise Instructions
The Exercise

The purpose of this exercise is to practice conducting bt@uEvaluation. You will be
evaluating the usability of a Web site. In Heuristic Eviduawe carefully inspect the
Web site and check against heuristics to find usability prablem

* Spend 40 minutes on the exercise. You may take breaks as ne&gest: keep
track of time by yourself.

* This research is about learning how Heuristic Evaluatiaoimiucted, and part
of it is to learn more about how problems are founds then very important to
provide as many details as possible about problems.

* There is no specific nhumber of usability problems to fibdf try to fully
document as many as you can.

Recording usability problems

Please use a usability problem form per problem. Thegg)fivill be submitted through
this Web site after completing this exercise.

Getting started

* You will evaluate the Gutenberg Web site.

* Spend a couple of minutes to get an overall impressiorediiib site.

* You may concentrate on evaluating a single page or ptredfeb site.

* You may follow any or all of the discovery methods diesxl in the training
materials. Here are some examples:

o System Scanning Browsing the Web site without following any
particular approach.

o System SearchingInspecting the Web site with some sort of structure;
for example, specifically inspecting navigation aids.

o Goal Playing Setting up a goal and try to achieve it. For examplethi®
Gutenberg Web site a goal would be to:

»= Look for the book called "The Little Prince" and getd&tails.

o Method Following: Similar to Goal Playing, but a step-by-step procedure
is established. For example, we can establish thewmly procedure for
finding the above book:

1. Investigate the author of the book.
2. Search the book by author.
3. Get book details.
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In summary, your task is:

Task: Perform a Heuristic Evaluation on the following Waite:
http://www.gutenberg.or{This will open a new window.)

Duration: 40 minutes
What to submit?: As many fully-documented usability problems as you can.

How to record problems?:Use usability problem forms
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A.1.4 Task Instructions
Your Task

You will be performing a Heuristic Evaluation eXOP, an online shop.

As mentioned, in Heuristic Evaluation we carefully indpge Web site and check
against heuristics to find usability problems.

As in the exercise, you can start by spending a coupleimites to get an overall
impression of the Web site, then go by following anyalbiof the discovery methods:
System ScanningSystem SearchingGoal Playing, andMethod Following.

Detalls

» Evaluate the Product Pagé.

* You may visit other pages in the Web site, but mainly$oen the Product Page.

e There is no maximum number of usability problems you needgort, but try to
find as many as you can.

* Please work on this task f80 minutes.The Tester will let you know when time
has elapsed.

You can evaluate the Product Page now.



A.2 Phase 2 Instruments

A.2.1 The Static Web Interface: eXOP Web Pages

The following elements of the Static interface auded:

WP1. Home page

WP2. “DVD Movies” category page

WP3. “Speed 2: Cruise Control” (DVD movie) product page
WP3.1. “Larger image” page

WP3.2. “Shopping Cart” page

WP3.3. “Sign in” page

SB. Storyboard
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A.2.1.1 Web Page 1: “eXOP” Home Page
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A.2.1.1.2 Web Page 1: “eXOP” Home Page — Bottom
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A.2.1.2.1 Web Page 2: “DVD Movies” Category Page - Top
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A.2.1.2.2 Web Page 2: “DVD Movies” Category Page - Bottom
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A.2.1.3 Web Page 3: “Speed 2: Cruise Control” Product Page
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A.2.1.3.2 Web Page 3: “Speed 2: Cruise Control” Product PBgttom
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A.2.1.4 Web Page 3.1: “Larger Image” Page
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A.2.1.5 Web Page 3.2: “Shopping Cart” Page
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A.2.1.5.1 Web Page 3.2: “Shopping Cart” Page - Top
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A.2.1.5.2 Web Page 3.2: “Shopping Cart” Page - Bottom
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A.2.1.6.1 Web Page 3.3: “Sign In” Page - Top
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A.2.1.6.2 Web Page 3.3: “Sign In” Page - Bottom
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A.2.1.6 Storyboard

1. Home page

2. DVD Movies
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ping Cart

Speed 2: Cruise Control
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APPENDIX B

HEASSISTANT SAVING USABILITY PROBLEM

HEAssistant v0.1 has a usability problem when saving Nateents. Saving the
contents of Notes is a two-step process instead ofldree Hide header” button in Note
objects should be pressed before the Save button innthet#tor toolbar (see Figure

B.1). Note content editions will be lost if only thevBdutton is pressed.

Maps Employment  About Us/FAQs  Contact Lis

Search TS

3. There seems to be no
,? logical grouping of the &
" litems displayed in this
area.

¢
{
Hide headeréﬁﬁelet-:— ‘tf;
¢
¥
#F‘"
i

T T o e R R
‘v__ -4 e . & -

LOT 100 PARKING RESTRICTIONS WE 4 (Posted
332009 More...

|
| ] |Transportation Services at Texas A&M Unive ‘ _) [ =
Done
|-. & i, ﬁ\“"--. & oy PR LR E S ) Fa
B o il Ll e W=ty N

(a) Step 1. Hide Note Header
Figure B.1. Steps for Saving Notes in HEAssistant v0.1
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Maps Employment About Us/FAQs ContactUs  TrafficiConstryss

Search TS

3. There seems to be no
logical grouping of the &
* items displayed in this area.

= _ -
] ;
i LOT 100 PARKING RESTRICTIONS WED 3/4 (Posted f
(7] 332009 More...
| |Transportation Services at Texas ABM Unive ‘ ’d:-' | = [
Done B_‘ f!
Save f '
sl

e e M g N

Y

(b) Step 2. Press the Save Button in Annotator Toolbar
Figure B.1. continued
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APPENDIX C

STUDY 2 INSTRUMENTS
C.1 Texas A&M University Transportation Services Virelges
This section includes Web pages of the Web site as ou&gbB, 2009. The

study was conducted in February and beginning of March, 2009 .sité frequently
gives news in the home page. The following Web pagescaled:

* Home Page

« City and University Traffic Construction

» Parking Rules and Regulations

» Pay Citation

* Search Results
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C.1.1 Transportation Services Home Page
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C.1.1.1 Transportation Services Home Page — Top-Left
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C.1.1.2 Transportation Services Home Page — Top-Right

UCHIENPEID)
umy umg

sdweT) 37 S30URISUD D
Syupa] Buruods

ST
JuisiRapy sng
USURLESEY

Buuids 7 |24
puaNaaAn 8 N
JRUILING 7 yEaLg
sndET-10)
snduie-udy
suonEnEay usurd)

Fun JEUS Py
-..i

SJOpUp,
53312y

SIOYSIA

SABR] U U] SWNIOJ/SIATWWO

TR
INNO220Y Al

UojEjUasaly Wnio ] suDpEg

109 J2ppny - wdQE:Z)-1) 3G g4 nyy

¥ Alquassy 350 - wdgip-g il el pap

109 Jeppny - weQL:ll-0l & 29 SNL
‘uonejuasald

JA0YS SUJ MO0} [jim SUDISSES JBMSUR JUDESaNT)
SIS POY 101280K] SAQNISNT $301ST
uoneyiodsuel] v SUDISSSs Sumopol auy

J0 BUO puajle 0 pajluL S JES pue Anaeq

paounouuyy swnio4 Sunjey

Bunyied ||equos
Supiwg eqaseq
duppreg |leqaseg
Bunjiey Juas] Surpodg

*aWwes auy Joj yied pinoys nod suays Ino pul
0} uonewioul SPHedS Ino aas asea)d “A3Isiamup)
WRY sexa)| je pjay juess Bugaods yoeas o) suejd
Supred payeald SEY 520135 UORElIodSURL |

1yed | F Sunjied 3uaag Sunaods

UOINOSUOTyNYRI] SO PRwos  sDYLSO oy Jue



149

C.1.1.3 Transportation Services Home Page — Bottom-Left
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C.1.1.4 Transportation Services Home Page — BottomtRigh
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C.1.2.2 City and University Traffic Construction — ToRi
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C.1.2.3 City and University Traffic Construction — Bottastft
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C.1.3.1 Parking Rules and Regulations — Top-Left
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C.1.3.2 Parking Rules and Regulations — Top-Right
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C.1.5.1 Search Results — Top
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C.1.5.2 Search Results — Bottom
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C.2 Heuristic Evaluation Booklet
Heuristic Evaluation Booklet

This document describes Heuristic Evaluation and how tdumint. It also describes
the form for reporting usability problems.

1. Heuristic Evaluation

Heuristic Evaluation was proposed by Nielsen and MolithL990. It is a simple
method used to evaluate find usability problems in user atest

- OOO What usability
problems does
the system have?

It consists in “having a small set of evaluators exantive interface and judge its
compliance with recognized usability principles (‘the hetigs’)".”

The term heuristic” here refers tageneral rules of thumbwhich describe common
characteristics that well-designed user interfaces Haoeinstance, the heuristic: “Help
users recognize, diagnose and recover from eftddsre heuristics are cited in Section
5.

In summary, in Heuristic Evaluation we do the folloguin
» Carefully examine the interface, inspecting the défferinterface elements and
the interface as a whole.
» Compare the observed interface characteristics agams$ieuristics.
* Report usability problems when finding violations to the s (and other
usability problems, design guidelines, etc.)

2. Overall Process

In a Heuristic Evaluation evaluators independently inspeetinterface and meet to
aggregate problems in a single report. In this collab@r&tfort, problem duplicates are
discarded, solutions are recommended, and problems areizeahrit his report is then
delivered to the development team to decide the bedegyrdo fix the usability

problems.
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Figure 1. Heuristic Evaluation overall process

3. A Typical Session

A typical session may last 1 or 2 hours. Nielsen recenus giving at least two passes
to the interface:

“The first pass would be intended to get a feel forfithe of the
interaction and the general scope of the system. dtend pass
then allows the evaluator to focus on specific interfalements
while knowing how they fit into the larger whdte.

4. Usability Problem Definition

Usability problems that are identified are reported inidigtic Evaluation, but what are
usability problems? Cockton and colleadudsfine usability problems precisely:

A “usability problem can be described as a feature or eleofe
the interface that by its design, implication, or osey cause the
user various degrees of difficulty in progressing or conyieaf
a particular task.”
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5. Ten Usability Heuristics by Nielsen

In Heuristic Evaluation evaluators inspect an interfaih heuristics in mind. The most
commonly used heuristics are Jakob Nielsen’s ten heugridtiease read both of the
following Web pages about the heuristics:
+ Nielsen’s 10 usability heuristics for general use:
http://www.useit.com/papers/heuristic/heuristic_list.html
« John Wood'3 explanation of the heuristics, but for the Web:
http://igcontent.com/publications/features/article_32/

6. Usability Problem Form

This section describes a general form to document ugghibblems. See the Appendix
to find the form.

a. Problem Description
In this part, describe the problem briefly. For exampien evaluating Hotmail's

(www.hotmail.com) e-mail Web-based application a udgiplioblem may be described
as follows:

“Sender’s name is erroneously linked. To open a messange f
the list, | need to click on the sender's name and nothe
message’s subject. The message’s subject is not ‘clekabl

HOtma || e | Mail .I Calendar
.  Onling N

plote || B3R Junk | L Find | 5 Putin Folder = || [ Mark As inread

K= B T Frog Subiect

= [T Paula Davis hitbp: v microsoft. com|win

] r Joel Allen Photoshop Quick Reference C3
Figure 2. Sender’s name is erroneously linked
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b. Violated heuristic(s)
The problem may have violated more than one héurisidicate each of them.

In our example, two heuristics have been violated:

“Heuristic 2 (Match between system and the realldyois
violated because real world conventions are ndovi@d. The
user clicks on the sender’s name and gets a medsatgad, it
makes more sense to click on the message subjaipan the
message which is described by that text.”

“Heuristic 4 (Consistency and standards) is vialabecause
there is no consistency between the link (senderse) and its
destination (message content).”
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Appendix

Usability problem form

Problem
Description:
Violated Heuristicis)
Which heuristic(s) deoes this problem wiolate? Circle the number(s) that apply.
1 Visthility of system status 5 Recognition rather than recall
2 Mlatch between system and the real world 7 Flemibility and efficiency of use
3  User control and freedom 8  Aesthetic and minimalist design
4 Consistency and standards Q  Help users recognize, diagnose, and recover from errors
S Error prevention 10 Help and documentation
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C.3 Exercise Instructions
An Exercise

Task

« Perform a Heuristic Evaluation on the following Wste:
http://www.gutenberg.org

Duration
« 40 minutes (you might reserve 5 minutes for prejuara

Documenting usability problems

« Useusability problem formto record problems found. (See the HE materials
section.)
+ No need to submit these usability problems.

Heuristics

« Heuristicsby Jakob Nielsen
« You might want to print them to have them handy.

Getting started

You may try one or more of the following:

« Spend a couple of minutes to get an overall impass the Web site.

« Concentrate on evaluating a single page or son@ifunality of the Web site.

« Inspect a particular area of the Web page. For pigmvaluate specifically the
navigation aids.

+ Set up a goal and try to achieve it. For exampiey goal could be: looking for
the book called “The Little Prince” and see if yimd problems along the way.
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C.4 Task Instructions

The Task

The purpose of this study is to learn how annatatare used during a Heuristic
Evaluation, so please use annotations extensiviegnewer it is appropriate.

Apply Heuristic Evaluation to find usability prolotes in the following Web page:

Home page

of

Transportation Services, Texas A&M University

® You can visit other Web pages in the Web sit¢ ttyuto focus on the Home page.

® Use the providedsability problem for to describe problems that are found.
(See HE materialsection.)

® Spend 35 minutes in the evaluation.

® Heuristicsby Jakob Nielsen. You might want to print thenihéwe them handy.

Output of task

The output of this task is the following files:

1. Annotated Web page(s). How to export annotéiett pagesn HEAssistant.

2. Usability problem repor .

Submit files on completion

Once you have completed the evaluation, please isybor files via e-mail to
<<Include the e-mail address assigned for the dhedy.>>.



C.5 Post-Questionnaires

C.5.1 Web Developer Questionnaire

WEB DEVELOPER
POST QUESTIONNAIRE
Supporting Heuristic Evaluation for the W

You were asked to use the HEAssistant tool to annot
performing a Heuristic Evaluation. This questionnai
understand your background and experience using the

ate Web pages when
re is to help me
tool.

Background

1. What age group are you in?
Select one.

____a) Under 20 years
____b)20-29years

. ¢)30-39years
___d)40-49years

e) 50 - 59 years

___ f)Over 59 years

2. How long have you authored Web pages or develope
Select one.

____a)Lessthan ayear

b) 1 year

____€)2-3years

d) 4-5 years

e) 6-8 years

____ f)Over 8years

3. How often do you author Web pages or develop Web
Select one.

____a) Less than monthly

b) Monthly

____ ¢) Weekly

____d) Dally

4. Did you know Heuristic Evaluation before partici
study?

Select one.

____a)Yes

____b)No

d Web applications?

applications?

pating in this
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4.1. If so, how many times have you use it in
Select one.
____None

1-2times

3 -5times

More than 5 times

| don't know

175

projects?

Using annotations in inspection

To answer the following questions you may need to ¢

added to Web pages in this session.

5. In this session, how were "notes" used when insp

Check all that apply.

To specify heuristics being violated
To add questions
To add brief descriptions of usability prob

[
|
[] Other way(s):

—_—

[1 Not Applicable
[] I don't know

6. In this session, how were "push pins" used when
pages?
Check all that apply.

[1 To mark problem interface elements/areas

[1 To mark problem interface elements/areas wi
using multiple push pins

[] Other way(s):

[1 Not Applicable
[] I don't know

7. In this session, how were "question marks" used
pages?
Check all that apply.

[] To mark problem interface elements/areas wh
about them, e.g. "What does this mean?"

[] To mark problem interface elements/areas wh
confusing about them

[] Other way(s):

[1 Not Applicable
[] I don't know

heck the annotations

ecting Web pages?

lems

inspecting Web

th several problems

when inspecting Web

en drawing questions

ich have something




Annotating frequency in inspection

| am interested in learning the frequency with whic
(b) below occurred for all annotation types:

a) Adding annotations one after the other

b) Adding annotations sporadically

Please answer the following questions using this sc
1) Rarely
2) Occasionally
3) Frequently

8. If "notes" were used:
How often did you add several "notes" one after the
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

9. If "notes" were used:
How often did you add "notes" sporadically?
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

"Push pins"

10. If "push pins" were used:
How often did you add several "push pins" one after
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

11. If "push pins" were used:
How often did you add "push pins" sporadically?
Select one.
1) Rarely
2) Occasionally
3) Frequently
____ Not Applicable
| don't know

h scenarios (a) and

ale:

other?

the other?

176



"Question marks"

12. If "question marks" were used:
How often did you add several "question marks" one
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

13. If "question marks" were used:

How often did you add "question marks" sporadically
Select one.

1) Rarely

2) Occasionally

3) Frequently

Not Applicable

| don't know

Annotations in general

Answer based on your OVERALL impression of using an

14. If "annotations" were used:
How often did you add several "annotations" one aft
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

15. If "annotations" were used:

How often did you add "annotations" sporadically?
Select one.

1) Rarely

2) Occasionally

____3) Frequently

Not Applicable

| don't know
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after the other?
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Documenting usability problems

16. Did you use annotations to document usability p
Select one.
____a)Yes

If so, describe briefly how they were used:

____b)No
____ldon't know

17. Did you document all the usability problems you
Select one.

____a)Yes

____b)No

____ldon't know

18. Are usability problems descriptions ready for o
Select one.

____a)Yes

____b)No

____ldon't know

roblems?

found?

ther people to read?

Tool user satisfaction

19. Would you recommend the tool to somebody else?

Select one.

____a) Possibly yes
____ b) Possibly no
____ldon't know

20. Would you use the tool again for a Heuristic Ev
Select one.

____a) Possibly yes

____ b) Possibly no

____ldon't know

21. Which features were you expecting to see and we

aluation project?

re not available?

Comments?
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C.5.2 Software Engineer Questionnaire

SOFTWARE ENGINEER
POST QUESTIONNAIRE
Supporting Heuristic Evaluation for the W

You were asked to use the HEAssistant tool to annot

performing a Heuristic Evaluation. This questionnai

understand your background and experience using the

179

ate Web pages when
re is to help me
tool.

Background

1. What age group are you in?
Select one.

_____a) Under 20 years
____b)20-29years

. ¢)30-39years
___d)40-49years

e) 50 - 59 years

___ f)Over 59 years

2. How long have you developed software?
Select one.

____a)Lessthan ayear

b) 1 -5 years

____c)6-10years

d) 11 - 15 years

e) Over 15 years

3. How often do you develop software?
Select one.

____a) Less than monthly

____b) Monthly

c) Weekly

____d) Dally

4. Did you know Heuristic Evaluation before partici
study?

Select one.

____a)Yes

____b)No

4.1. If so, how many times have you use it in
Select one.
____None

1-2times

3 -5times

More than 5 times

| don't know

pating in this

projects?




Using annotations in inspection

To answer the following questions you may need to ¢

added to Web pages in this session.

5. In this session, how were "notes" used when insp

Check all that apply.

To specify heuristics being violated
To add questions
To add brief descriptions of usability prob

[
|
[] Other way(s):

—_—

[1 Not Applicable
[] I don't know

6. In this session, how were "push pins" used when
pages?
Check all that apply.

[1] To mark problem interface elements/areas

[1 To mark problem interface elements/areas wi
using multiple push pins

[] Other way(s):

[1 Not Applicable
[] I don't know

7. In this session, how were "question marks" used
pages?
Check all that apply.

[] To mark problem interface elements/areas wh
about them, e.g. "What does this mean?"

[] To mark problem interface elements/areas wh
confusing about them

[] Other way(s):

[1 Not Applicable
[] I don't know

heck the annotations

ecting Web pages?

lems

inspecting Web

th several problems

when inspecting Web

en drawing questions

ich have something
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Annotating frequency in inspection

| am interested in learning the frequency with whic
(b) below occurred for all annotation types:

a) Adding annotations one after the other

b) Adding annotations sporadically

Please answer the following questions using this sc
1) Rarely
2) Occasionally
3) Frequently

8. If "notes" were used:
How often did you add several "notes" one after the
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

9. If "notes" were used:
How often did you add "notes" sporadically?
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

"Push pins"

10. If "push pins" were used:
How often did you add several "push pins" one after
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

11. If "push pins" were used:
How often did you add "push pins" sporadically?
Select one.
1) Rarely
2) Occasionally
3) Frequently
____ Not Applicable
| don't know

h scenarios (a) and

ale:

other?

the other?

181



"Question marks"

12. If "question marks" were used:
How often did you add several "question marks" one
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

13. If "question marks" were used:

How often did you add "question marks" sporadically
Select one.

1) Rarely

2) Occasionally

3) Frequently

Not Applicable

| don't know

Annotations in general

Answer based on your OVERALL impression of using an

14. If "annotations" were used:
How often did you add several "annotations" one aft
Select one.
1) Rarely
2) Occasionally
____3) Frequently
____ Not Applicable
| don't know

15. If "annotations" were used:

How often did you add "annotations" sporadically?
Select one.

1) Rarely

2) Occasionally

____3) Frequently

Not Applicable

| don't know
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Documenting usability problems

16. Did you use annotations to document usability p
Select one.
____a)Yes

If so, describe briefly how they were used:

____b)No
____ldon't know

17. Did you document all the usability problems you
Select one.

____a)Yes

____b)No

____ldon't know

18. Are usability problems descriptions ready for o
Select one.

____a)Yes

____b)No

____ldon't know

roblems?

found?

ther people to read?

Tool user satisfaction

19. Would you recommend the tool to somebody else?

Select one.

____a) Possibly yes
____ b) Possibly no
____ldon't know

20. Would you use the tool again for a Heuristic Ev
Select one.

____a) Possibly yes

____ b) Possibly no

____ldon't know

21. Which features were you expecting to see and we

aluation project?

re not available?

Comments?
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