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Abstract

This thesis describes an evaluation of a web application called TreeTest [Mehic 2019], which is used for
testing information hierarchies. The web application was evaluated using the thinking aloud test method.

Tree testing is a technique used to evaluate the structure of information hierarchies, ensuring that all
elements in the information hierarchy are easy to find. To perform a tree test, test users are asked to
find different elements in the information hierarchy. The interactions of the test users are recorded and
analysed using various criteria.

Thinking aloud testing is a method for evaluating the usability of a user interface. Representative test
users are given various tasks typical for the domain and are encouraged to think out loud while they work.
Each test session is recorded and later analysed to create a list of potential issues and problems in the
user interface. By asking users to think out loud, it is possible to gain insight into their thoughts and
decision-making processes.





Kurzfassung

Diese Arbeit beschreibt die Evaluierung der Webanwendung namens TreeTest [Mehic 2019], welche
verwendet wird, um Informationshierarchien zu testen. Die Webanwendung wurde mit der Thinking
Aloud Testmethode evaluiert.

Tree Testing ist eine Technik, die verwendet wird, um die Struktur von Informationshierarchien zu
bewerten, um sicherzustellen, dass alle Elemente der Informationshierarchie leicht zu finden sind. Um
einen Tree Test durchzuführen, werden Testbenutzer gebeten, verschiedene Elemente in der Informations-
hierarchie zu finden. Die Interaktionen der Testbenutzer werden aufgezeichnet und anhand verschiedener
Kriterien analysiert.

Thinking Aloud Testing ist eine Methode zur Bewertung der Benutzerfreundlichkeit einer Benut-
zeroberfläche. Repräsentative Testbenutzer erhalten verschiedene, für die Domäne typische Aufgaben
gestellt und werden gebeten, während der Arbeit laut zu denken. Jede Testsitzung wird aufgezeichnet
und später analysiert, um eine Liste potenzieller Probleme der Benutzeroberfläche zu erstellen. Durch
die Aufforderung an die Testbenutzer, laut zu denken, ist es möglich, Einblick in ihre Gedanken und
Entscheidungsprozesse zu erhalten.
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Chapter 1

Introduction

This thesis describes a thinking aloud usability test of a web application called TreeTest [Mehic 2019],
which is used for testing information hierarchies. The first part of the thesis (Chapters 2 to 4) discuss the
background of information hierarchies and usability testing methods. Chapter 2 covers the application
areas of information hierarchies, as well as the concept of tree testing, which is used to evaluate these
structures. Chapter 3 introduces various web applications for testing information hierarchies, and in
particular, the web application TreeTest developed by Ajdin Mehic [Mehic 2019]. Chapter 4 describes
the different concepts used for testing user interfaces. The difference between formative and summative
usability evaluation is explained, and two formative usability evaluation methods, heuristic evaluation
and thinking aloud testing, are described in more detail.

The second part of this thesis (Chapters 5 and 6) describes the thinking aloud test of the TreeTest web
application. Chapter 5 describes the planning and preparations for the usability study, including the test
users, tasks, and the environment used. The results of the thinking aloud tests are presented and discussed
in Chapter 6.

Appendix A contains the background questionnaires completed by the test users. Appendix B contains
the task slips given to the different groups of test users. Appendix C contains the feedback questionnaires
completed by the test users.
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Chapter 2

Tree Testing

“ Tree testing is a powerful method in evaluating the hierarchical structure of a particular
design. It ventures into quantitative research territory and can generate a large amount of
data. ”

[ Sam Yuan, The Things No One Tells You About Tree Testing [Yuan 2019]. ]

2.1 Information Hierarchies
Information hierarchies are frequently used on web sites and in applications as a central navigation
element to link from the main page or screen to subpages or subscreens. Information hierarchies are
structured like trees, which is why they are also called trees. Tree testing is a method for evaluating these
structures. The goal is to determine how intuitive such a structure is and therefore, how easily individual
elements in a tree can be found [Babich 2020].

Information hierarchies consist of nodes and their labels. Nodes can either be inner nodes which have
further child nodes, or leaf nodes which do not. In a file system, folders correspond to inner nodes and
files correspond to leaf nodes. For example, Figure 2.1 shows the hierarchical information structure of
Graz University of Technology’s external web site [TUG 2020]. The node Studying and Teaching has one
leaf and four inner nodes.

Labels must succinctly summarise the content of the nodes they are assigned to, so that users can
have some intuition about what the node contains (a concept known as information scent) before opening
it. If this is not the case, users of the information hierarchy may become frustrated and stop using the
application or refrain from revisiting the web site in future [Schroeder 2018].

3



4 2 Tree Testing

Figure 2.1: The information hierarchy of Graz University of Technology’s external web site [TUG
2020] [Screenshot taken by the author of this thesis.]

2.2 Testing Information Hierarchies (Tree Testing)
Tree testing is a technique used to evaluate the structure of an information hierarchy, ensuring that the
items in the hierarchy are easy to find from a user perspective. To perform a tree test, test users are asked
to find different elements in the information hierarchy. The interactions of the test users are recorded and
analysed [O’Brien 2020].

Tree testing is used to test how well a hierarchical information structure is set up and therefore, how
well it can be used in a real scenario. This method of testing hierarchical information structures allows
information structures to be evaluated before a web site or application is developed. The only things
required for tree testing is the hierarchical information structure itself and corresponding tasks for the test
users. Tasks specify the items that the test users should find in the tree [Whitenton 2017]. A significant
advantage of tree testing is that the test users are given tasks that would also occur in a real-world scenario.
This real-world approach makes it possible to obtain information that cannot be captured by other testing
methods [Ratcliff 2019].

2.3 Tasks for Tree Testing
O’Brien [2020] discusses the creation and selection of tasks for tree testing. According to O’Brien [2020],
choosing the right tasks for a tree test is essential. Tasks should be created to cover the following:

• Common tasks: Items users search for most commonly.

• Critical tasks: Items that are not often searched for by users, but are critical to find fast in certain
situations.

• Suspect tasks: Items which are suspected of being difficult to find.

Various factors influence the number of tasks for a tree test. Each participant should not be given more
than around 8 to 10 tasks. For a large tree structure, it may be necessary to create many more tasks but
to spread them over a larger set of test users, and potentially randomise the assignment and ordering of
tasks [O’Brien 2020]. When writing tasks, it is better if the names of the labels do not appear in the text
of the task definition. One way to avoid this is to use scenario descriptions [Whitenton 2017].
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2.4 Analysis of Results
This section is based on the material from O’Brien [2020]. The purpose of a tree test is to find out if and
where the hierarchical information structure has problems in order to have the opportunity to improve
the structure. Various criteria can be considered when analysing the results. The most important are
discussed here, O’Brien [2020] contains a much fuller treatment.

2.4.1 Task Success

The task success rate is the most important factor for the analysis of the tree test results. This factor
expresses the proportion of test users who found the correct answer for a particular task. This value is
often expressed as a percentage. If the task success rate for a particular task is higher than around 65%, it
can be concluded that the information hierarchy is performing well for this task, and only minor changes
are required. If the task success rate for a task is less than around 50%, then the information hierarchy
has not performed satisfactorily for this task and further analysis and tweaking is required.

2.4.2 First Click

The analysis of the first click is used to determine whether the top level of the information hierarchy is
well structured. The top level has a significant influence on the task success rate of a particular task. It
represents the starting point for each task and, therefore, the first navigation decision that users have to
make.

2.4.3 Task Directness

The directness rate indicates the proportion of test users who navigated directly to the correct answer
without having to backtrack. By analysing directness, it is possible to determine whether the title of a
node represents its underlying content. Backtracking occurs when a user selects a node based on its title,
but is disappointed with its contents after selecting it. If the directness of a task is only captured as a
binary measure (deviated or not) for each user, then an average directness rate of 70% or higher is a good
result. It would also be possible to count the number of deviations each user made for the task.

2.4.4 Task Completion Time

The average time taken to complete a task gives some indication of how complex the task was, but is
highly dependents on how deep the correct answer lies in the tree. It can be more revealing to look for
places where users slowed down, i.e. spent longer before making their next choice (click). This might
indicate a lack of information scent.

2.4.5 Task Abandonment

Occasionally, test users may not be able to complete a task and decide to skip it. The abandonment rate
expresses the proportion of users who decided to give up on a task. An abandonment rate of 10% or
higher can indicate a problem with the information hierarchy. For more detailed insight, it can be more
revealing to look for the places where users abandoned the task.
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Chapter 3

Tree Testing Tools

This chapter presents three different tree testing tools: Treejack [OW 2020b], UXtweak TreeTest [UX-
tweak 2020a], and TreeTest [Mehic 2019]. All three tools are web-based applications. The final tool
discussed, TreeTest developed by Mehic [2019], is the tool which was evaluated in a thinking aloud test
for this thesis.

3.1 TreeJack
TreeJack is a well-known commercial web application for testing information hierarchies [OW 2020b],
provided by Optimal Workshop [OW 2020a]. Besides TreeJack, Optimal Workshop offers a suite of other
tools for user research and usability testing.

3.1.1 Creating a Study

The first step in creating a tree test is to select Treejack from a list of study types and to click on Start tree
testing, as shown in Figure 3.1. Next, the study name, study link and study languages are defined, as shown
in Figure 3.2. In the paid version, a password can also be assigned, and closing rules can be specified.
In the following step, the tree can be defined by either creating the tree with the tool or by importing an
existing tree, as shown in Figure 3.3. In the following step, tasks can be created by defining a question and
selecting the answer, as can be seen in Figure 3.4. Next, the text of various messages and notifications
can be configured, as shown in Figure 3.5. These are displayed to test users as various points in the test
process. Finally, it is possible to define questions for pre-study and post-study questionnaires, as shown
in Figure 3.6. In the paid version of Treejack, it is also possible to customise the design of the study, by
specifying a logo and a colour scheme.

3.1.2 Participating in a Study

Participants in a tree test with Treejack are welcomed with the message shown in Figure 3.7. They are
then given the tasks to be completed, one at a time. Figure 3.8 shows a typical task as presented to a test
participant.

3.1.3 Results of a Study

Teejack provides a very clear and graphically appealing overview of the study results, as shown in
Figure 3.9. In addition to summary statistics for the whole study, the results for each individual task are
also provided, as shown in Figure 3.10. These include a so-called pietree for each task, which displays
a visual overview of the paths taken by users in search of the correct answer to the task, as shown in

7
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Figure 3.1: Treejack: Selecting the type of study. [Screenshot taken by the author of this thesis.]

Figure 3.2: Treejack: Settings for a study specified on the Study Setup screen. [Screenshot taken by the
author of this thesis.]

Figure 3.3: Treejack: Defining the tree for a study. [Screenshot taken by the author of this thesis.]
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Figure 3.4: Treejack: Defining tasks for a study. [Screenshot taken by the author of this thesis.]

Figure 3.5: Treejack: Configuring customised messages for a study. [Screenshot taken by the author of this
thesis.]



10 3 Tree Testing Tools

Figure 3.6: Treejack: Defining questionnaires for a study. [Screenshot taken by the author of this thesis.]
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Figure 3.7: Treejack: The welcome message displayed to a participant in a study. [Screenshot taken by
the author of this thesis.]

Figure 3.8: Treejack: A typical task displayed to a participant in a study. [Screenshot taken by the author
of this thesis.]

Figure 3.11. Additionally, a table of destinations shows an overview of the destinations (answers) chosen
by study participants for each task, as shown in Figure 3.12.

Optimal Workshop offers different versions of their usability testing tools. The free version, unfortu-
nately, does not contain all features. For example, it is not possible to create more than three tasks or to
analyse the results of more than ten participants. Paid versions start at 166$ per year [OW 2020a].



12 3 Tree Testing Tools

Figure 3.9: Treejack: The overview page of the study results. [Screenshot taken by the author of this thesis.]
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Figure 3.10: Treejack: Study results for an individual task. [Screenshot taken by the author of this thesis.]
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Figure 3.11: Treejack: A pietree for a task shows the proportion of users who followed particular
paths through the tree while looking for an answer to the task. [Screenshot taken by the
author of this thesis.]

Figure 3.12: Treejack: The destinations table gives an overview of the answers (destinations) selected
by study participants for each task. [Screenshot taken by the author of this thesis.]
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Figure 3.13: UXtweak: Selecting the type of study. [Screenshot taken by the author of this thesis.]

Figure 3.14: UXtweak: Configuring settings for a study. [Screenshot taken by the author of this thesis.]

3.2 UXtweak TreeTest
UXtweak Research Group is another commercial company specialised in user research and usability
testing [UXtweak 2020b]. They offer various online tools, including UXtweak TreeTest for tree testing
[UXtweak 2020a].

3.2.1 Creating a Study

The first step in creating a tree test is to select the study type Tree Test from a list of different study types,
as shown in Figure 3.13. Then, the basic study settings can be configured, including the study name and
language, as shown in Figure 3.14. The next step is to create or import the tree, as shown in Figure 3.15.
Afterwards, tasks can be created, as can be seen in Figure 3.16. Messages can be configured, as shown
in Figure 3.17. Questions for a post-study questionnaire can be specified, as shown in Figure 3.18. In
pay-for plans, the branding of the study can be customised, as shown in Figure 3.19. Finally, it is possible
to invite potential participants to the study, as shown in Figure 3.20.
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Figure 3.15: UXtweak: Defining the tree for a study. [Screenshot taken by the author of this thesis.]

Figure 3.16: UXtweak: Defining tasks for a study. [Screenshot taken by the author of this thesis.]
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Figure 3.17: UXtweak: Configuring customised messages for a study. [Screenshot taken by the author of
this thesis.]

Figure 3.18: UXtweak: Defining a post-study questionnaire for a study. [Screenshot taken by the author of
this thesis.]
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Figure 3.19: UXtweak: In pay-for plans, it is possible to customise the branding of a study. [Screenshot
taken by the author of this thesis.]

Figure 3.20: UXtweak: Inviting participants to participate in a study. [Screenshot taken by the author of
this thesis.]



UXtweak TreeTest 19

Figure 3.21: UXtweak: The consent form displayed to a study participant. [Screenshot taken by the author
of this thesis.]

3.2.2 Participating in a Study

As shown in Figure 3.21, participants in a study are first shown a consent form. Next, a welcome message
like the one in Figure 3.22 and a short set of instructions like in Figure 3.23 are displayed. Subsequently,
tasks like the one shown in Figure 3.24 are displayed to the study participant, one after another. If a
post-study questionnaire was configured, it is then displayed to the participant, as shown in Figure 3.25.
At the end of a study, a thank you message like the one in Figure 3.26 is shown to the user.

3.2.3 Results of a Study

A study owner can access and manage study results from UXtweak’s Active Studies page, as shown in
Figure 3.27. The results of a study are collected into a page with three tabs. The first tab Overview displays
overall summary statistics for the study, as can be seen in Figure 3.28. The second tab Respondents shows
the results for each participant, as can be seen in Figure 3.29. It is also possible to exclude individual
participants from the analysis. The third and final tab Analysis, shown in Figure 3.30, gives access to
various kinds of detailed results. These include a pietree, shown in Figure 3.31, which graphically
displays the paths taken by the participants in search of an answer to a particular task. The paths taken
by each participant can be viewed, as in Figure 3.32. Finally, a table of destinations gives an overview of
the answers (destinations) chosen by participants for a particular task, as shown in Figure 3.33.

UXtweak offers different versions for their usability testing applications. In the free version, some
features are not available and there are some limitations. For example, the results of at most ten participants
can be accessed [UXtweak 2020b].
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Figure 3.22: UXtweak: The welcome message displayed to a study participant. [Screenshot taken by the
author of this thesis.]

Figure 3.23: UXtweak: The instructions displayed to a study participant. [Screenshot taken by the author
of this thesis.]
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Figure 3.24: UXtweak: A typical task displayed to a study participant. [Screenshot taken by the author of
this thesis.]

Figure 3.25: UXtweak: A question from a post-study questionnaire displayed to a participant. [Screen-
shot taken by the author of this thesis.]
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Figure 3.26: UXtweak: The thank you message displayed to a participant at the end of their session.
[Screenshot taken by the author of this thesis.]

Figure 3.27: UXtweak: The Active Studies page shown to a study owner. [Screenshot taken by the author of
this thesis.]
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Figure 3.28: UXtweak: The Overview tab of the study results page. [Screenshot taken by the author of this
thesis.]
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Figure 3.29: UXtweak: The Respondents tab shows the results for individual study participants.
[Screenshot taken by the author of this thesis.]

Figure 3.30: UXtweak: The Analysis tab gives access to the detailed results of the study. [Screenshot
taken by the author of this thesis.]
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Figure 3.31: UXtweak: A pietree shows a graphical overview of the paths taken by participants for
a particular task. [Screenshot taken by the author of this thesis.]

Figure 3.32: UXtweak: A textual overview of the paths taken by participants for a particular task.
[Screenshot taken by the author of this thesis.]
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Figure 3.33: UXtweak: The destinations table gives an overview of the answers (destinations) chosen
by participants for each task. [Screenshot taken by the author of this thesis.]



TreeTest 27

Figure 3.34: TreeTest: The Administration Panel allows administrators to manage user accounts. [Screen-
shot taken by the author of this thesis.]

3.3 TreeTest
Ajdin Mehic developed TreeTest for his Master’s Thesis [Mehic 2019]. It is an open-source web
application for tree testing built with the MEAN (MongoDB, Express, Angular, and Node) stack [MEAN
2019]. This web application was evaluated with a thinking aloud usability test in the context of this thesis.

TreeTest has three different user groups:

• Administrators: Can manage user accounts.

• Study owners: Can create studies and view the results.

• Study participants: Can participate in studies.

3.3.1 Administration Panel

Figure 3.34 shows the Administration Panel of TreeTest. Here, administrators can create user accounts and
activate them as study owners. Furthermore, administrators can change the passwords of user accounts
and delete user accounts.

3.3.2 Creating a Study

The Studies page, shown in Figure 3.35, serves as the main page for study owners. On this page, the
study owner can manage studies and create new studies by clicking the Create Study button. Study creation
follows a five-step process through five tabs on the New Study page. Editing an existing study uses the same
five tabs. First, in the Settings tab shown in Figure 3.36, settings such as the study title and an optional
password can be set. A link to the study is also displayed. The second tab, Tree, shown in Figure 3.37,
allows the study owner to import or create the tree to be used in the study. Tasks are created in the third
tab Tasks, shown in Figure 3.38. A question is formulated in the lefthand panel, and the corresponding
answer is specified in the righthand panel. The fourth tab, Messages, shown in Figure 3.39, allows the
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Figure 3.35: TreeTest: Studies page for study owners. [Screenshot taken by the author of this thesis.]

Figure 3.36: TreeTest: The Settings tab for a study allows the study owner to configure various settings.
[Screenshot taken by the author of this thesis.]

study owner to customise various messages and notifications displayed to study participants during the
study. The fifth and final tab, Finish, shown in Figure 3.40, confirms that the study has been set up and
saved. The study owner is reminded that the study has to be launched (from the Studies page) before users
can participate in the study.

3.3.3 Participating in a Study

Participant in a study are shown a short welcome message and asked to enter their name, as shown in
Figure 3.41. If the study is password protected, the participant is also asked to enter the password. Next,
the participant is given the tasks one by one and asked to find the answer location in the tree. A typical
task displayed to a participant is shown in Figure 3.42. The participant also has the possibility to skip the
current task and move to the next task. Once the participant has completed all the tasks, they have the
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Figure 3.37: TreeTest: The Tree tab allows the study owner to create or import the tree for a study.
[Screenshot taken by the author of this thesis.]

Figure 3.38: TreeTest: The Tasks tab allows the study owner to define tasks and specify the correct
answer for each task. [Screenshot taken by the author of this thesis.]

opportunity to leave feedback, as shown in Figure 3.43.

3.3.4 Results of a Study

From the Studies page, a study owner can access the results of a study. The Study Results page comprises
four tabs, the first of which, the Overview tab, is shown in Figure 3.44. This tab display summary statistics
for the study as a whole, such as the number of participants, success rate, and directness rate. The second
tab, Participants, shown in Figure 3.45, shows the results for each participant, including the duration of
their session, the number of tasks completed, and the number of tasks completed correctly. The third tab,
Task Analysis, displays the results per task, shown in Figure 3.46. In addition to the success and directness
rates for the task, it is possible to display a path tree of the paths taken by participants during this task.
An example of a path tree is shown in Figure 3.47. The fourth and final tab, Destinations, displays a table
of answers (destinations) chosen by users for each task, as can be seen in Figure 3.48.
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Figure 3.39: TreeTest: The Messages tab allows the study owner to configure customised messages
for a study. [Screenshot taken by the author of this thesis.]

Figure 3.40: TreeTest: The Finish tab confirms that the study has been set up and saved. [Screenshot
taken by the author of this thesis.]

Figure 3.41: TreeTest: The welcome screen displayed to a study participant. [Screenshot taken by the
author of this thesis.]
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Figure 3.42: TreeTest: A typical task displayed to a participant in a study. [Screenshot taken by the author
of this thesis.]

Figure 3.43: TreeTest: At the end of a test session, the participant is thanked and given the opportunity
to leave feedback. [Screenshot taken by the author of this thesis.]
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Figure 3.44: TreeTest: The Overview tab of the Study Results page display summary statistics for the
whole study. [Screenshot taken by the author of this thesis.]

Figure 3.45: TreeTest: The study results of each individual participant. [Screenshot taken by the author of
this thesis.]
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Figure 3.46: TreeTest: The study results for each individual task. [Screenshot taken by the author of this
thesis.]

Figure 3.47: TreeTest: The path tree for a task shows a graphical overview of the paths taken by
participants for that task. [Screenshot taken by the author of this thesis.]
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Figure 3.48: TreeTest: The destinations table gives an overview of the answers (destinations) chosen
by participants for each task. [Screenshot taken by the author of this thesis.]



Chapter 4

Usability Evaluation

“Most people make the mistake of thinking design is what it looks like. People think it’s this
veneer — that the designers are handed this box and told, ‘Make it look good!’ That’s not
what we think design is. It’s not just what it looks like and feels like. Design is how it works.”

[ Steve Jobs, interview with New York Times, 2003 [Walker 2003] ]

The word usability describes a property which indicates how easy the user interface of an application
is to use. If an application cannot meet the expectations of its users, they will not be satisfied and will
look for alternatives [Nielsen 2012]. According to Nielsen [2012], there are five measurable criteria of
usability:

• Learnability: How easy it is for new users to perform a task for the first time.

• Efficiency: The time required to complete a task.

• Memorability: How easy it is for casual users to remember how to use an interface.

• Errors: How often errors occur and how easy it is to recover from them.

• Satisfaction: How pleasant it is to interact with the user interface.

This chapter describes some of the methods used for evaluating the usability of applications.

4.1 Usability Evaluation Methods
Usability evaluation methods can be broadly divided into inspection methods and testing methods,
according to whether the method involves test users or not [Andrews 2008; Andrews 2020, Chapter 3].
Inspection methods are carried out by experts in usability and do not involve test users [Nielsen and
Mack 1994]. Examples of inspection methods include cognitive walkthrough [Wharton et al. 1994],
guideline checking [Andrews 2020, page 101], and heuristic evaluation [Nielsen 1994b; Nielsen and
Molich 1990b]. Testing methods, on the other hand, are managed or facilitated by usability experts, but
involve representative end users performing typical tasks with the interface being evaluated [Rubin and
Chisnell 2008]. Examples of testing methods include diary studies [Salazar 2016], thinking aloud tests
[Krug 2009], and formal experiments [Sauro 2018].

Another way to divide up usability evaluation methods is when in the software development lifecycle
they are performed (or the kind of insights they are meant to deliver). Of particular interest are formative
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methods and summative methods [Andrews 2008]. Formative methods are carried out during interface
development, in order to find potential usability problems, to fix them. The output of a formative
evaluation is typically a list of problems with an interface. Examples of formative methods include
heuristic evaluation and thinking aloud testing. Summative methods are carried out after (a particular
round of) interface development has finished, in order to objectively assess the overall quality of an
interface. Often, a new interface is compared with a previous version or a competitor’s interface.
Summative methods involve measurement and statistical analysis. Examples of summative methods
include formal experiments [Sauro 2018] and A/B testing [Kohavi et al. 2020].

4.2 Heuristic Evaluation
Heuristic evaluation is a formative usability inspection method [Nielsen and Molich 1990a]. A small
team of usability experts look through an interface and assess its usability against a small set of usability
principles (or heuristics). It is possible to perform a heuristic evaluation very early in the development
phase of the user interface, for example with paper prototypes [Nielsen 1992; Nielsen 1994c]. The
problems found are classified according to the usability principles [Nielsen and Molich 1990b].

The first set of nine usability heuristics were published in 1990 by Nielsen and Molich [1990a]. In
1994, Nielsen [1994a] renamed some of the heuristics and added a tenth heuristic. The revised set of ten
heuristics comprises:

1. Visibility of system status: The system should continuously inform the users about what is happening.

2. Match between system and the real world: The system should communicate in the language of the
user.

3. User control and freedom: The system should support undo and redo.

4. Consistency and standards: The system should use uniform guidelines to avoid ambiguity.

5. Error prevention: Functions that could lead to errors should be removed, or the user should be
informed that problems may occur.

6. Recognition rather than recall: Users should not have to remember things. Instructions to the users
should be formulated understandably.

7. Flexibility and efficiency of use: The system should be designed in such a way that both experienced
and inexperienced users can use the system.

8. Aesthetic and minimalist design: Less is more, the interface should be clean and simple without
extraneous decorations.

9. Help users recognize, diagnose, and recover from errors: Error messages should not contain error
codes and should be written in cleartext.

10. Help and documentation: Documentation should be written from the user’s perspective and should
be easy to find.

Individual evaluators tend to find different potential problems with an interface, with only limited
overlap. Hence, it is recommended that a small team of evaluators work alone initially, but that their
lists of problems are then combined into an aggregate list. The increase in usability problems found
rises rapidly with aggregates of between 1 and 5 evaluators, but then flattens out rapidly. Jakob Nielsen
recommends a team of 3 to 5 evaluators [Nielsen and Molich 1990a]. Typically, each evaluator spends
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up to 2 hours evaluating an interface. If the system is extensive, it is then recommended to divide the
interface into parts which are evaluated by different groups of evaluators [Nielsen 1994c]. Once an
aggregated list of all usability problems found has been created, it is possible to assign a severity rating to
each problem. For this, each evaluator is asked to rate the severity of each problem in the list according
independently. Afterwards, the mean value of the severity rating is determined for each problem [Nielsen
1994d]. Nielsen [1994d] recommends using a five-point scale for severity rating:

• 0: Not a usability problem

• 1: Cosmetic problem

• 2: Minor usability problem

• 3: Major usability problem

• 4: Usability problem is a catastrophe

The output of a heuristic evaluation is a list of problems found in an interface, including a severity rating.
Heuristic evaluation does not always address how these problems should be solved [Nielsen and Molich
1990a; Nielsen 1994d].

4.3 Thinking Aloud Testing
This section on thinking aloud testing is based on the material by Krug [2009] and Andrews [2020,
Chapter 9]. Thinking aloud testing is a formative usability testing method. The facilitator asks test users
to perform different tasks with an interface, while at the same time thinking out loud. Since users provide
a running commentary on their actions, insight can be gained into why problems occurred. The test
session can be recorded for later analysis. Additionally, observers (from the client or development team)
can watch the session in an adjacent room using screen-sharing software. Typically, between 3 and 5 test
users are asked to participate in a single thinking aloud test.

The test sessions are analysed and a list of problems is produced. Often, a complementary list of
positives is also created. The problems are then assigned severity ratings by the facilitator and possibly
other team members. The output of a thinking aloud test is a list of problems sorted in descending order
of average severity.

Thinking aloud tests do not require a running system. They can be performed early in the development
process with sketches and paper prototypes in order to catch potential problems as early as possible.
Indeed, thinking aloud testing should be integrated into the software development process as a regular
event. Krug [2009, page 23] recommends conducting a thinking aloud test once a month with three test
users. A regular slot ensures that the most critical problems are identified and solved in a timely manner.

4.3.1 Defining Tasks

Krug [2009] describes a two-phase process for the creation and selection of tasks. In the first phase, an
internal list of possible tasks is created and the most important ones are selected for testing:

• Critical tasks: which must work for the interface to succeed.

• Suspect tasks: which are suspected to cause users problems.

• Flagged tasks: which have been reported by the support team.
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The first task is often an easy introductory task, to make the test user feel at ease. Thereafter, tasks can
become longer and more involved. A typical test session lasts around 45 to 60 minutes, so an individual
task should not take longer than 30 minutes. An example of a task could be: “Buying a movie ticket”.

In the second phase, the selected tasks are rewritten as scenarios. The scenarios give the tasks a context
and contain further information. For the example task, the scenario description could be something like:
“You would like to go to the cinema next Thursday with a friend to see the movie Avengers Endgame.
Buy two tickets for the screening at 8 pm”. The scenarios are given to users one at a time on separate
sheets of paper.

4.3.2 Running a Thinking Aloud Test Session
Krug [2009, Chapter 8] divides the procedure for running a thinking aloud test session into eight phases:

1. Preparation
At the beginning of each test day, Krug [2009] recommends checking the following to make sure
everything is set up and working properly:

• Try out the screen-recording.

• Try out the screen-sharing.

• Increase the size of the mouse pointer.

• Deactivate any unnecessary notifications.

• Set any bookmarks needed for the test.

• Try out the interface to be tested.

• Reset the system to a clean state.

2. Welcome
At the beginning of each thinking aloud test, the facilitator should greet the user and explain what
thinking aloud testing is and how it works. To make sure nothing is forgotten, it is best to use an
orientation script.

3. Background Questions
Each user is typically asked some background questions before the test, in order to capture various
demographic information. Through this background survey, the facilitator gets to know the test user.

4. First Task
The first task is often to simply look around the interface for a few minutes. It is used to capture the
first impressions of the test user and see whether the user understands what can be done with the
interface. Plus, it is a good way to initiate thinking aloud.

5. Task Scenarios
In this phase, the test user is given the individual task scenarios one after the other. The facilitator
should read the respective task out loud and then hand over the task slip to the test user. The
facilitator should also make sure that the test user thinks aloud the whole time.

6. Interview
After a test user has completed the last task, it is a good opportunity to interview them about their
experience. Some interview questions can be prepared in advance for all test users, other questions
will arise during a test session. It is also possible to incorporate a small number of questions from
observers (sent remotely).
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7. Closing
Afterwards, the test user should be asked if they have any final questions and then thanked for
participating and given any remuneration.

8. Housekeeping
Once the test user has left the room, the screen capture should be turned off and the recording saved.
Finally, the facilitator should make some notes about that particular session, since specifics are very
hard to remember later on.
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Chapter 5

Test Procedure

This chapter describes the preparations and procedure for the thinking aloud test of the web application
TreeTest. The three different user groups and the nine test users are introduced. Then, the test environment
and recording are described. The training and tasks given to the users are presented. Finally, the post-test
interview questions and feedback questionnaire are described.

5.1 User Profiles
The web application TreeTest has three different user groups, which were briefly described in Section 3.3:

• Administrators: Administrators are mainly responsible for the management of user accounts. How-
ever, they can also create and run studies and participate in studies.

• Study Owners: Study owners can create a tree test study and view the study results. They can also
participate in studies.

• Study Participants: Can only participate in studies. The type of participants depends on the
information hierarchy to be used in the study.

Based on the three user groups, it was decided to conduct three different thinking aloud tests: for
administrators, study owners, and participants. The two users who tested administrator tasks also then
participated as study owners.

5.2 Test Users
Nine test users participated in total, as can be seen in Table 5.1. Test users are referred to as TP1, TP2,
etc. and are given an alias. The background information is summarised from the original completed
background questionnaires, which can be found in Appendix A. The final two rows indicate which test or
tests each user took part in and which device they used. Users TP1 “Jennifer” and TP5 “Chris” did both
administrator tasks and study owner tasks.

Various criteria were taken into consideration for the selection of test users for the usability study. For
the two administrator tests, it was important that the participants already had some experience in software
development. At the time of the usability study, both test users were about to graduate with a bachelor’s
degree in software development and management. This decision was made to ensure that representative
test users were used for these two tests. For the study owner tests and study participant tests, attention
was paid to choose test users from different areas of life and age groups to cover a broad range of potential
users of the web application.
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Test User TP1 TP2 TP3 TP4 TP5
Alias “Jennifer” “Emilia” “Robert” “Will” “Chris”
Date of Test 18.11.19 18.11.19 18.11.19 18.11.19 18.11.19
Time of Test 09:53 11:22 12:28 14:06 15:05
Language of Test DE EN EN EN EN

General Information
Sex female female male male male
Age 22 18 20 28 23
Highest Educational
Level Attained

secondary
school

secondary
school

secondary
school

Masters in
Translation

secondary
school

Sight Impairment
Sight Aid none none glasses glasses none
Colour Blindness no no no no no

Experience in Usability Testing
As Test Person yes no no no no
In Test Team yes no no no yes
Type of Test Thinking

Aloud
Thinking
Aloud

Test(s) and Device
Participated in test(s) administrator,

study owner
study
participant

study owner study owner administrator,
study owner

Device MacBook Pro iPad Pro MacBook Pro iPad Pro MacBook Pro

Test User TP6 TP7 TP8 TP9
Alias “Dave” “John” “Dwayne” “Emma”
Date of Test 18.11.19 18.11.19 19.11.19 19.11.19
Time of Test 17:24 19:31 09:06 10:57
Language of Test DE DE DE DE

General Information
Sex male male male female
Age 22 42 22 58
Highest Educational
Level Attained

secondary
school

secondary
school

secondary
school

secondary
school

Sight Impairment
Sight Aid glasses /

contact lenses
glasses glasses none

Colour Blindness no no no no
Experience in Usability Testing

As Test Person no yes no no
In Test Team no no no no
Type of Test Thinking

Aloud
Test(s) and Device

Participated in test(s) study
participant

study owner study
participant

study
participant

Device MacBook Pro MacBook Pro MacBook Pro iPad Pro

Table 5.1: Overview of the test users.
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Figure 5.1: The welcome area of the test room. [Photo taken by the author of this thesis.]

5.3 Test Environment
For the thinking aloud tests, the test room was separated into a welcome area, shown in Figure 5.1, and a
test area, shown in Figure 5.2. The welcome area was used to welcome the test users and to inform them
why they were invited to participate in the usability study. During the welcome phase, the test users were
informed about thinking aloud testing and tree testing. They were then asked to fill out the background
questionnaire. Finally, users were informed that the usability test would be recorded on video and audio
and they were asked to sign a consent form.

Subsequently, the test users were asked to take a seat in the test area of the room for the usability
test. Before the thinking aloud test began, a training session was held with each test user to prepare
them in the best possible way for the thinking aloud test. This is described in more detail in Section 5.5.
Following the training, the test users were given the individual tasks one after the other. After a test user
had completed all tasks, a final interview was conducted with the test user. Some of the questions were
defined in advance for all test users. Other questions arose during the thinking aloud test. Finally, the
test user was asked to fill out the feedback questionnaire (see Section 6.7). Figure 5.3 shows a test user
during the thinking aloud test. Table 5.2 shows the exact location and date where the thinking aloud tests
took place.

Six of the users performed the test with a laptop (MacBook Pro) and three of the users with a tablet
(iPad Pro), in order to test the interface with both kinds of device. The details of the two devices can be
found in Table 5.3.
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Figure 5.2: The test area of the test room. [Photo taken by the author of this thesis.]

Figure 5.3: A test user while participating in the thinking aloud test. [Photo taken by the author of this
thesis.]

Test Setting
Location Meeting Room ID01184(D2.21), Inffeldgasse 16c, Graz
Date of Pilot Test 2019-11-18
Date of Real Tests 2019-11-18 and 2019-11-19

Table 5.2: Location and Date.
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Equipment
Device Apple MacBook Pro 15 Mid 2015 Apple iPad Pro 12.9 3.Generation
Operating System macOS Catalina 10.15 iPadOS 13.3
Web Browser Google Chrome 78.0.3904.97 Google Chrome 78.0.3904.84
Screen Capture Software QuickTime Player iPadOS 13.3 Screen Capture
Internet Connection TU GRAZ eduroam
Screen Resolution 2880x1800 2732x2048
Screen Size 15 IPS 12,9 IPS

Table 5.3: Equipment used.

Test Recording
Digital Camcorder Sanyo Xacti HD1010
Microphone Philips SBC ME570
Tripod Hama Profil 74

Table 5.4: External Recording Equipment.

5.4 Test Recording
The video and audio equipment used for external recording is shown in Table 5.4. The QuickTime
Player application from Apple was used to record the MacBook Pro’s screen. For the iPad Pro’s screen
recording, a function of the operating system iPadOS was used. Apple’s iMovie application was used to
edit all recordings, both external and internal.

5.5 Training
At the beginning of each thinking aloud test, a video of a thinking aloud test was shown. Additionally,
an unrelated task was demonstrated by the facilitator whilst thinking aloud, to ensure that the test user
understood the process. For the demonstration, the facilitator opened Google, searched for “cineplex.at”,
selected a film, and reserved two seats.

5.6 Tasks
Based on the three user groups, three different task sets were created. The various tasks are introduced
in the following. For all tasks, the hierarchical information structure of the external web site of Graz
University of Technology [TUG 2020] was used.

5.6.1 Tasks for Administrators

Table 5.5 shows the internal task list for administrators. The task slips given to the participants can be
found in Appendix B.1.

5.6.2 Tasks for Study Owners

Table 5.6 shows the internal task list for study owners. The task slips given to the participants can be
found in Appendix B.2.
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Task
No.

Description Prerequisites Completion
Criteria

Possible
Solution Path

1 Please log in to the application
as an administrator and create a
new study owner account and
activate it.

Web browser
opened at
TreeTest’s
login-page.

The user has
created and
activated the study
owner account.

Login →
Admin Panel →
Add a new user
→ Add →
Enable

2 Please change the password of
user “James” to “9hberf”.

Web browser
opened at
TreeTest’s
Administrator
Panel.

The user has
changed the
password.

Change
Password →
Change
Password

Table 5.5: The tasks used for administrators.

5.6.3 Tasks for Study Participants

Table 5.7 shows the internal task list for study participants. The actual task slip given to the participants
can be found in Appendix B.3.
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Task
No.

Description Prerequisites Completion
Criteria

Possible
Solution Path

1 Please log in to the application
as study owner and create a
study.

Web browser
opened at
TreeTest’s
login-page.

The test user has
successfully
created a study.

Login → Create
Study → Next
Step → Import
CSV → Add
Task (and select
answer)*8 →
Next Step →
Next Step →
here

2 Please call up the preview of the
study you have created and
follow the instructions.

Web browser
opened at
TreeTest’s
studies-page.

The test user has
completed the
preview of the
study.

Preview →
Continue →
Start Task (and
select
something or
skip)*8 → Send
Feedback

3 Please change the fourth
question of the study you
created. Additionally, launch
the study.

Web browser
opened at
TreeTest‘s
studies-page.

The test user has
successfully
edited the study.

Edit → 3. Tasks
→ (select
question and
select answer)
→ Save →
5. Finish →
here → Launch

4 Please call up the results of the
study “TU Graz” and analyse
the results.

Web browser
opened at
TreeTest’s
studies-page.

The test user has
analysed the
results.

Results → (The
test user can
now move
freely around
the web
application)

5 Questions about the study
results.

Web browser
opened at
TreeTest’s
results-page.

The test user has
answered all
questions right or
wrong.

Question 1:
Task Analysis,
Question 2:
Task Analysis,
Question 3:
Destinations,
Question 4:
Task Analysis
→ Path Tree

Table 5.6: The tasks used for study owners.
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Task
No.

Description Prerequisites Completion
Criteria

Possible
Solution Path

1 Please participate in the study
and follow the instructions.

Web browser
opened at
TreeTest’s
participation in a
study-page.

The test user
participated in the
study.

Continue →
Start Task
(select
something or
skip)*8 → Send
Feedback

Table 5.7: The tasks used for study participants.

5.7 Interview Questions
After each test user completed all of the tasks, they were interviewed and asked some final questions.
The opening question is designed to elicit the immediate reactions of the test user:

• “How was it?”

Then, four pre-planned questions were asked of every test user:

• “Did anything strike you as particularly bad?”

• “Did anything strike you as particularly good?”

• “How easy was it to create a study?”

• “Would you change anything on the webapp?”

Finally, any specific questions which arose during the test were asked. Some examples included:

• “Would you change anything on the test procedure?”

• “Would you change how the questions are presented?”

• “You had problems creating a task for your study. What would you do to make this step easier?”

• “You had problems coming back to the main page, what would you change?”

• “At the end you had problems understanding the results, what would you change to make it more
understandable?”

5.8 Feedback Questionnaire
After the interview, the test users were asked to fill out a feedback questionnaire. The completed feedback
questionnaires of the test users can be found in Appendix C. The summary of all feedback questionnaire
can be found in Section 6.7.



Chapter 6

Test Results

In this chapter, the results of the thinking aloud tests of the web application TreeTest are presented. The
task completion rate, positive findings, and negative findings (problems) resulting from the usability study
are discussed. Furthermore, this chapter contains a summary of the feedback questionnaires.

6.1 Discussion and Analysis
In the beginning, it should be said that all test users were able to complete all tasks successfully. However,
some of the test users needed some assistance. From this, it can be concluded that the web application is
user-friendly and only minor changes are necessary. However, some problems were identified by the test
users.

Unfortunately, some study owner test users had problems creating their first study task. Most of them
first tried to select a node in the tree and then tried to define the task. This is unfortunately not supported
by the web application. Furthermore, the button for creating a task is very small and not well-positioned.
The test users would probably not have had this problem if the tree is only displayed after the task has
been defined. Alternatively, if the button to add a task was better positioned. Another problem that
several test users had was understanding the study results. Unfortunately, the explanatory texts only
helped the test users to a limited extent. Furthermore, the question marks icons for the explanatory texts
are not clickable, which was criticised by several test users. It is necessary to keep the mouse pointer
over the question mark icon until the information is displayed. None of the test users had this patience.
Explanatory texts should be formulated more clearly, and the question mark icons should react to mouse
clicks.

Regarding the administrator test users, one test user complained that passwords are displayed in plain
text. Apart from that, no other problems with the administrator tasks were found.

None of the study participant test users had problems when participating in studies. However, the test
users noted that the design was not appealing, and the process of participation was too monotonous.

In summary, it can be said that the web application works very well except for some minor problems. If
the problems are solved, and the design is updated, this application can be seen as an excellent alternative
to existing applications.

6.2 Task Completion
Table 6.1 administrator, Table 6.2 study owner and Table 6.3 study participant show how many test users
completed each task. Here, 1 means that the test user has completed the respective task successfully. A
* means that minor assistance was given. 0 means task could not be completed successfully.

49



50 6 Test Results

Administrator Task 1 Task 2
TP1 1 1
TP5 1 1
Total 2 2
Percent 100 100

Table 6.1: Task completion rates for administrator test users. An asterisk (*) indicates that assistance
was given.

Study Owner Task 1 Task 2 Task 3 Task 4 Task 5
TP1 1 1 1 1 1*
TP3 1* 1 1 1 1
TP4 1* 1 1 1 1*
TP5 1* 1 1 1 1*
TP7 1* 1 1 1 1*
Total 5 5 5 5 5
Percent 100 100 100 100 100

Table 6.2: Task completion rates for study owner test users. An asterisk (*) indicates that assistance
was given.

Study Participant Task 1
TP2 1
TP6 1
TP8 1
TP9 1
Total 4
Percent 100

Table 6.3: Task completion rates for study participant test users. An asterisk (*) indicates that
assistance was given.
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Positivity Meaning
4 Extremely Positive
3 Major Positive
2 Minor Positive
1 Cosmetic Positive
0 Not a Positive

Table 6.4: The positivity rating scale.

Figure 6.1: Positive 1: The path tree showing a graphical overview of paths taken for a particular
task.

6.3 Top Three Positive Findings
All positive findings were assigned a positivity rating according to the scale shown in Table 6.4. The
positive findings were then sorted in descending order of positivity. A list of all positive findings can be
found in Section 6.4. The three most positive findings, according to the positivity rating, are presented in
more detail in the following.

6.3.1 Positive 1: Path Tree

Figure 6.1 shows a screenshot of the path tree, which was described by TP1 as very useful. The path tree
shows the paths taken by the study participants.

6.3.2 Positive 2: Path Tree Downloadable

TP1 and TP5 liked the ability to download the path tree, see Figure 6.2. It is possible to download the
path tree as SVG files.
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Figure 6.2: Positive 2: It is possible to download the path tree as SVG.

Figure 6.3: Positive 3: The path tree opens in a new browser tab.
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No. Title Description Found
by

Location (how
reproducible?)

Posit-
ivity

1 Path Tree The path tree represents the results of
the study.

TP1 Home → Studies
→ Results →
Task Analysis →
Path Tree

4

2 Path Tree
Download-
able

It is possible to download the path tree
as an SVG file.

TP1,
TP5

Home → Studies
→ Results →
Task Analysis →
Path Tree

3

3 Path Tree
Opens In A
New Tab

Path tree opens in a new tab. TP3 Home → Studies
→ Results →
Task Analysis →
Path Tree

2

4 Tree Resets
After Each
Question

After each question, the tree is reset
while participating in a study.

TP1 Participating in a
study

1

Table 6.5: List of all positive findings in descending order of positivity (most positive first).

Severity Meaning
4 Catastophic problem
3 Serious problem
2 Minor problem
1 Cosmetic problem
0 Not a problem

Table 6.6: The severity rating scale.

6.3.3 Positive 3: Path Tree Opens in a New Browser Tab

TP3 likes that the path tree is opened in a new browser tab, see Figure 6.3.

6.4 List of All Positive Findings
Table 6.5 shows all four positive findings in descending order of positivity.

6.5 Top Five Problems
All problems were assigned a severity rating according to the scale shown in Table 6.6. The problems
were then sorted in descending order of severity. A list of all problems can be found in Section 6.6. The
five most significant problems, according to the severity rating, are explained in the following.

6.5.1 Problem 1: User Interface Selection Error

TP1 noticed a user interface error, as shown in Figure 6.4. Sometimes the user interface for creating
a task is not selected as expected. This leads to difficulties in selecting the answer in the hierarchical
structure. It is necessary to click a second time to select the correct user interface.



54 6 Test Results

Figure 6.4: Problem 1: Sometimes the user interface for creating a task is not selected.

6.5.2 Problem 2: Question Mark Icons

TP1, TP4, TP5 and TP6 had problems with the question mark icons, as shown in Figure 6.5. The question
mark icons react very slowly, and it is not possible to click on them. Furthermore, the information is only
available in English.

6.5.3 Problem 3: Save Button Without Feedback

TP3, PT4 and PT5 have noticed that no confirmation is displayed when saving a study. This is shown
in Figure 6.6. The save button by creating a study does not inform the user if saving the study was
successful.

6.5.4 Problem 4: Unintentional Tree Modification

TP4 noticed that scrolling on an iPad causes the tree to be modified, as shown in Figure 6.7. When
creating tasks, the hierarchical information structure can be changed by scrolling.

6.5.5 Problem 5: Web Application Changes Language

TP1 discovered that the web application changes its language when a user signs out, as shown in Figure
Figure 6.8. Reloading or logging out of the application changes the language to English.
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Figure 6.5: Problem 2: The question mark icons do not work as expected.

Figure 6.6: Problem 3: The Save button does not provide any confirmation or feedback.
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Figure 6.7: Problem 4: Scrolling on an iPad causes the tree to be modified unintentionally.

Figure 6.8: Problem 5: The web application changes its language when a user signs out.
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6.6 List of All Problems Found
Table 6.7 shows all fifteen problems found in descending order of severity.

No. Title Description Found
by

Location (how
reproducible?)

Sever-
ity

1 User
Interface
Selection
Error

Sometimes the user interface for
creating a task is not selected as
expected. This leads to difficulties in
selecting the answer in the hierarchical
structure. It is necessary to click a
second time to select the correct user
interface.

TP1 Studies → Create
Study → 3.
Tasks

3

2 Question
Mark Icon
Does Not
Work As
Expected

The question mark icons react very
slowly, and it is not possible to click on
them. Furthermore, the information is
only available in English.

TP1,
TP4,
TP5,
TP6

Any question
mark, for
example, the
question marks
on the results
page.

3

3 Save Button
Without
Feedback

The save button by creating a study
does not inform the user if saving the
study was successful.

TP3,
TP4,
TP5

Studies → Create
Study

3

4 Unintentional
Tree
Modification

Scrolling on an iPad causes the tree to
be modified. When creating tasks, the
hierarchical information structure can
be changed by scrolling.

TP4 Studies → Create
Study → 3.
Tasks

3

5 Web
Application
Changes
Language

Reloading or logging out of the web
application changes the language to
English.

TP1 Anywhere in the
web app

2

6 TreeTest
Icon Not
Clickable

Usually, the icon of a web site brings
the user back to the main page when
clicked. Unfortunately, this application
does not support this.

TP3,
TP7

Anywhere in the
web app

2

7 Destination
Table Very
Long

Unfortunately, the destination tables
are very long.

TP4,
TP5

Studies →
Results →
Destinations

2

8 Password In
Clear Text

Passwords are stored/displayed in plain
text.

TP1,
TP5

Administrator
Panel

2

9 Tree Move When many study tasks are created,
the page becomes very long.
Unfortunately, the tree has a fixed
position. Therefore it is necessary to
scroll frequently.

TP5 Studies → Create
Study → 3.
Tasks

2

10 Answer
Before
Question

Some users first looked for the answer
in the path tree and then wanted to
create the question. Unfortunately, the
application does not support this.

TP3,
TP4,
TP5,
TP7

Studies → Create
Study → 3.
Tasks

1
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11 English Text
On German
Page

A pop-up message has English text on
a German page. The path tree is only
available in English.

TP1 Administrator
Panel and Studies
→ Results →
Task Analysis

1

12 Spelling
Mistake

The German word “Fertig machen” is
misspelled “Vertig machen”.

TP1 Studies → Create
Study

1

13 Skipped
Tasks Do
Not Come
Again

When a question is skipped during
participation in a study, the question is
not asked again at the end of the study.

TP1 Participating in a
study

1

14 Example
Text Must
Be Deleted
Manually

The example text for creating a task
“Where would you expect to find...?”
must be deleted manually, it should
behave like a hint.

TP1 Studies → Create
Study → 3.
Tasks

0

15 Tree Does
Not Reset
Itself

When tasks are created, the tree is not
reset for each additional task added.

TP1 Studies → Create
Study → 3.
Tasks

0

Table 6.7: List of all problems found in descending order of severity (most severe first).

6.7 Feedback Questionnaires
After the thinking aloud tests, test users fill out a feedback questionnaire. Two different feedback
questionnaires were used, depending on the type of test user. The first questionnaire was used for
administrator test users and study owner test users. The second questionnaire was used for study
participant test users. A neutral 7-point scale 3 2 1 0 1 2 3 was used on the feedback questionnaire
for users to circle. For the analysis of the feedback questionnaires, the neutral scale was converted into
points from 0 (worst) to 6 (best).

Table 6.8 shows a summary of the feedback questionnaires from administrators and study owners.
Table 6.9 shows a summary of the feedback questionnaires of the study participants. The completed
feedback questionnaires of the individual participants can be found in Appendix C.
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No. TP1 TP3 TP4 TP5 TP7 Mean Std
Dev

1. The app’s user interface is clear and
logical?

6 6 4 5 4 5.00 0.89

2. Text is easy to read? 1 6 6 6 4 4.60 1.96
3. Appearance of app, including colours

and graphics?
5 6 6 6 1 4.80 1.93

4. Getting to the right part of the app is
easy?

5 6 5 5 3 4.80 0.97

5. Consistency of app? 6 6 5 5 2 4.80 1.47
6. Response speed of app? 5 6 6 6 6 5.80 0.40
7. How well does the app guide you

through the process of conducting a
study?

6 5 4 4 3 4.40 1.02

8. How easy is it to create a study? 6 6 4 5 5 5.20 0.75
9. How easy is it to create/upload a tree? 6 6 4 6 5 5.40 0.80
10. How easy is it to create tasks? 4 6 3 5 5 4.60 1.02
11. How easy is it to navigate through the

tree to select the correct answer?
4 5 2 5 6 4.40 1.36

12. How well are the results of a study
presented?

5 6 3 4 3 4.20 1.17

13. How useful is the path tree? 3 6 3 5 3 4.00 1.26
14. This app cares about my satisfaction as

a customer?
3 4 3 4 2 3.20 0.75

15. Do you consider this app to be trust-
worthy?

4 3 4 6 3 4.00 1.10

16. How relevant is the functionality of this
app to you?

2 3 1 1 4 2.20 1.17

17. Would you consider using this app in
your own work?

1 5 1 1 1 1.80 1.60

18. Overall impression of the app? 4 6 4 4 2 4.00 1.26

Table 6.8: Summary of ratings by administrators and study owners from the feedback questionnaire.
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No. TP2 TP6 TP8 TP9 Mean Std
Dev

1. The app’s user interface is clear and
logical?

4 5 5 6 5.00 0.71

2. Text is easy to read? 4 6 2 6 4.50 1.66
3. Appearance of app, including colours

and graphics?
5 0 0 6 2.75 2.77

4. Consistency of app? 6 5 5 6 5.50 0.50
5. Response speed of app? 6 5 6 6 5.75 0.43
6. How well did the app guide you through

the test?
6 0 4 5 3.75 2.28

7. How easy is it to navigate through the
tree?

5 4 4 6 4.75 0.83

8. This app cares about my satisfaction as
a user?

5 4 2 6 4.25 1.48

9. Do you consider this app to be trust-
worthy?

4 1 1 6 3.00 2.12

10. How relevant is the functionality of this
app to you?

4 5 5 5 4.75 0.43

11. Would you consider using this app in
your own work?

4 1 3 6 3.50 1.80

12. Overall impression of the app? 6 1 3 6 4.00 2.12

Table 6.9: Summary of ratings by study participants from the feedback questionnaire.



Appendix A

Background Questionnaires

In Section 5.2, the test users were already introduced with a shortened version of the background
questionnaires. In this section, the test users are presented in a non-shortened version. The format and
content of the background questionnaires were taken from the course material of the course Human-
Computer Interaction by Andrews [2019a]. The domain-specific questions were added.
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Appendix B

Task Slips for Study Participants

B.1 Administrator Task Slips
The two task slips provided to administrators are shown in Figures B.1 and B.2.

B.2 Study Owner Task Slips
The task slips provided to study owners are shown in Figures B.3, B.4, B.5 and B.6. Task slip 5 shown in
Figures B.7 was not given to the study owners. This task consisted of questions about the study results.

 

 

Task 1) 

Please create a new study owner account and activate it. Please use the provided administrator ac-

count: 

• username: admin 

• password: admin189m 

 

The username and password for the owner account be created: 

• username: Charlie 

• password: ibleg3 

 

 

  
Figure B.1: Administrator Task 1.

 

 

Task 2) 

Please change the password of the user "James" to "9hberf". 

 

 

Figure B.2: Administrator Task 2.
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Task 1)
Pease log in to the app as a study owner: 

• user name: Renee 

• password: awesome 

Please create the following study:  

• name: TU-Graz-2019 

• password: tu19 

• Upload the tree (informa9on hierarchy) to be tested. The file containing the test tree can be 
found on the desktop: tugraz-2019-at-en.csv 

• Define the following tasks: 

1. Where would you expect to find informa9on about the history of Graz University of 
Technology? 

Home -> TU Graz -> University -> History

2. Where would you expect to find informa9on about the Faculty of Electrical and 
Informa9on Engineering? 

Home -> Facul9es and Ins9tutes -> Overview: Facul9es and Ins9tutes -> Faculty of 
Electrical and Information Engineering 

3. Where would you look for informa9on on master’s programmes? 

Home -> Studying and Teaching-> Degree and Cer9ficate Programmes-> Master’s 
Degree Programmes

4. Where would you look for job vacancies? 

Home -> TU Graz-> Working at TU Graz -> Job Vacancies

5. Where would you look for informa9on about Accessible Learning? 

Home -> Studying and Teaching-> Studying at TU Graz-> Accessible Learning

6. Where would you look for research collabora9ons? 

Home -> Research-> Research at TU Graz-> Research Cooperation Ventures

7. Where would you look for informa9on about studying abroad? 

Home -> Studying and Teaching -> Interna9onal: Studying and Teaching -> Study 
Abroad 

8. Where would you look for events at Tu Graz? 

Home -> TU Graz -> Services -> TU Graz events 

Figure B.3: Study Owner Task 1.
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Task 2)

Call up the preview of the study you have created and follow the instruc9ons. Use the provided 
name. 

Use the following name: Riley 

Figure B.4: Study Owner Task 2.

Task 3) 
Please change the ques9on and the path of the study task 4 „Where would you look for job 
vacancies? To:  

• “Where would you look for informa9on to post job vacancies?” 

• Home -> TU Graz -> University -> Services -> Publish Job Vacancies 

Finally, please launch the study.  

Figure B.5: Study Owner Task 3.

Task 4) 

Please look at the results of the “TU Graz” study and analyse them for a few minutes.

Figure B.6: Study Owner Task 4.

Task 5)

Which task was answered correctly by most par9cipants? [correct: Task 7] 

Which task could only be answered correctly by a few par9cipants? [correct: Task 6] 

Not every par9cipant has found the right answer for task 8, what was chosen by them as their 
answer? [correct: Des9na9ons for Task 8] 

Not every par9cipant directly found the right answer for task 6, where did the par9cipants search in 
the tree? [correct: Task analysis- > Path Tree for Task 6] 

  Figure B.7: Study Owner Task 5.
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Task: 

Please log in to the study using the following name: 

• Niki 

and then follow the instructions. 

 

 Figure B.8: Study Participant Task.

B.3 Study Participant Task Slip
The task slip provided to regular study participants is shown in Figure B.8.



Appendix C

Feedback Questionnaires

A summary of the two different feedback questionnaires was already presented in Section 6.7. In the
following, the feedback questionnaires filled out by the individual test users are presented. The feedback
questionnaire was taken from the course material of the Human-Computer Interaction course by Andrews
[2019a]. The content of the feedback questionnaires has been partly adapted.
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