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Abstract

Usability and User Experience are two important aspects in the design and develop-
ment of software systems and websites. One part of this is the visual design, or aesthetics,
of the system i.e., how does the product look to the user?

In this study, it was investigated if adapting a website to a graphic profile would in-
crease the overall user experience, and if changes to the visual design would affect how
other areas of usability were experienced. The system that was studied was the web in-
terface of a documentation server that was used by software developers at Toyota Material
Handling Manufacturing Sweden AB (TMHMS) in Mjolby. To evaluate the research ques-
tions, two surveys based on the User Experience Questionnaire (UEQ) were conducted. The
first survey was done before making changes to the website and the second survey after, as
to be able to compare the experience of the users. Changes to the website, such as changing
fonts and colors, were made in accordance to the graphic profile of TMHMS and the results
showed that the overall experience of using the website improved after these changes. The
results also showed that aesthetic improvements had a positive impact on the perceived
usability of other areas. The results are consistent with previous studies made and pro-
vides a good stepping stone for continued research into how visual design and consistent
themes may affect the user experience of websites and systems.
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Introduction

Modern days software developers interact with dozens of different systems and applications
every single day, and each one of these systems and applications have their own User Inter-
face (UI). It makes sense that the design of these Uls has the ability to affect the efficiency of
the development workflow. If developers have to spend extra time figuring out how to in-
teract with a system due to its sub-optimal UI, that time is lost and can not be used for other
work tasks.

This thesis is written in cooperation with the globally recognized company Toyota Material
Handling Manufacturing Sweden AB (TMHMS) on the UI of their documentation website. The
goal is to evaluate the perception of the Ul in its current state, and to measure the possible
change in perception once certain improvements are implemented. TMHMS is a manufac-
turer of manual and autonomous trucks, with one site based in Mjolby, Sweden. They have
over 2500 employees, of which about 100 are software developers working on various sys-
tems surrounding the trucks. One important part of this work is the software documentation.
As of now, all of the internal documentation is stored on a website hosted on a private server,
using an open-source project called Host the Docs E While the current solution is functional,
it has several graphical downsides that negatively impact the experience of using it.

1.1 Motivation

Many developers consider documenting software to be a dreary process, but the importance
is understood by most (if not all) who work on bigger projects. Good software documenta-
tion prevents misunderstandings about how to use an application, what the requirements for
the application are, how changes are to be implemented and so on. It also limits the need
for person-to-person explanations, which is very useful when the members in a team are
exchanged or for communication between different development teams. Laitinen [22] sug-
gests that software development should be documentation-oriented, and that the software
documentation is one of the most important parts of the development process. Cook and Vis-
conti [10] mentions documentation products and processes as very important components
of good software quality. Even though the actual process of documentation is out of scope
of this thesis, the website for organizing documentation is not. Different studies indicate a

Thttps:/ / github.com/rgalanakis/hostthedocs



1.2. Aim

relationship between the aesthetics of an application and its perceived usability [44) [33], and
as stated earlier in this chapter, the current solution is functional but it is lacking aestheti-
cally. There are several bugs affecting the appearance of the website. For example, there is a
reoccurring problem with text overflowing its designated container.

Another downside that has been expressed by the users of the website is the lack of the-
matic aesthetics. TMHMS has a graphic profile that their sites conform to, creating a uniform
look and experience. Currently, Host the Docs does not allow for customization of the colors
of the website, nor does it allow for the use of logos and images. It is hard to say anything spe-
cific about how important it is to conform to a graphic profile within the company, Clark [9]
suggests that it can create stronger feelings of commitment towards the company.

There is currently no proven connection between these visual downsides and the effect
they have on the overall perception of the website, and these uncertainties are the main reason
for this study.

1.2 Aim

The aim of this thesis is to explore the connections between certain graphical alterations and
the perception of the website’s usability. To reach these goals, the website will be evaluated
both before and after alterations, and the results will be compared to each other. The alter-
ations will focus on adjusting the current aesthetics to the point where the UI fits the graphic
profile at TMHMS. With this in mind, two research questions were formed, as stated in the
paragraph below.

1.3 Research Questions

* RQ1: How does adjusting the design of a software documentation webpage to better
reflect a company’s graphic profile affect the user experience?

* RQ2: How does improvements in visual aesthetics affect other subcategories of user
experience?

1.4 Delimitations

This study is conducted in collaboration with TMHMS and the users of the system are mainly
software developers. Additionally, the webpage that is affected is only used internally. With
this in mind, the results of the study will be somewhat limited in their generalizability overall,
since the sample group may not be representative of the general public.



Background

This chapter covers the background knowledge needed for the thesis, bringing up some of the different
technical solutions related to the study and its implementation.

2.1 Webservers and Host the Docs

The current solution for storing the software documentation at TMHMS is based on an open-
source project called Host the Docﬂ It is developed as a simple way to host internal software
documentation for private users or organizations that do not develop open-source software,
which means that all documentation will be kept private. The Host the Docs web server host-
ing the documentation webpage is developed using the Python programming language and
a web application framework called Flasl¢"} While Host the Docs only hosts static webpages,
Flask has the possibility to host dynamic pages as well.

For browsers and servers to communicate with each other, there are a number of specified
HTTP request methods that are used. For example, the GET method is used for the browser
to request and retrieve data from a server and the POST method may be used to submit some-
thing to the server, often causing some change or effect to the server [14]. One thing to note
is that Host the Docs does not generate any documentation, it only hosts it. When using Host
the Docs, users must generate and compress their own documentation files before upload-
ing them to the server using the POST HTTP method via a terminal. The user must provide
the name, description and version of the documentation, there is no automatic version han-
dling. To remove files, a DELETE request is sent to the server by the user. All file handling is
done via the terminal, no Ul exists for uploading or deleting the files. Currently, no security
methods exist and only some basic validation, making it important to have external security
measures, such as firewalls and only giving access to trusted users.

2.2 Bootstrap

Host the Docs is stylized using Bootstrapﬂ which is an open-source framework for front end
work. It contains design templates for HTML, CSS and JavaScript that facilitate the devel-

Thttps://github.com/rgalanakis/hostthedocs
Zhttps://flask.palletsprojects.com/en/2.0.x/
3https://getbootstrap.com
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2.3. Usability

opment of responsive sites. There are pre-built components for typography, forms, buttons,
and other useful parts for interface design. Since its launch in 2010 there have been several
updates and rewrites to the library and the most current version is Bootstrap 5, although the
version used for Host the Docs is Bootstrap 3.

2.3 Usability

The word usability first started to appear in early 1980s when personal computers were be-
coming more and more common [39]. Previously, computers were not intended for everyday
users, and they could oftentimes be unintuitive and complicated to use. As a way of increas-
ing the reach of personal computers, achieving an easily accessible software became a key
goal. This was especially true for software that did not target educated specialists. One early
and highly regarded article describing usability is that of Gould and Lewis: Designing for us-
ability: key principles and what designers think’ [17]. In this paper published in 1985, three
key principles are presented: Early Focus on Users and Tasks, Empirical Measurement, and
Iterative Design. While these principles may seem intuitive now, when the study was writ-
ten empirical data showed that it was not obvious to follow all or even some of these three
fundamental ideas.

Nowadays, usability is a central term in software design, but the word itself has many def-
initions. The standards ISO 9241-11 (Ergonomics of human-system interaction — Usability:
Definitions and concepts) and ISO/IEC 25010 (System and software quality models) of the
International Organization for Standardization (ISO) both define usability as “the extent to
which a product can be used by specified users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of use” [40,[42]. There are however many ad
hoc definitions made by researchers and in an attempt to clarify the definitions along with the
ascribed attributes, Alonso-Rios et al. have created a usability taxonomy [2]. The taxonomy
covers six major areas: Knowability, Operability, Efficiency, Robustness, Safety and Subjective
Satisfaction, and every category is then further divided into sub-attributes (see Figure [2.T).

Efficiency in
human effort

Efficiency in task
execution time

Efficiency in
tied up resources

Efficiency in
economic costs

human resources I

equipment
consumables

physical | user

system response |

Figure 2.1: The subattributes of the Efficiency attribute from Alonso-Rios et al. taxonomy

Knowability is how well a user can learn and remember how to operate the system, how
easily understandable it is. Operability covers the system’s capacity to provide the user with
necessary functions and how adapted it is to users with varying needs. Efficiency, as seen
in Figure is how well the system uses different resources allocated and how much effort
is required of the user to complete tasks. Robustness is how resistant the system is to errors
and issues. Safety describes how well the system avoids risks and damage that could come
from using it and lastly, Subjective Satisfaction is how pleasing the system is to the user in
regard to interest and aesthetics. All these attributes are important when creating a system
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with high usability, but their relevance may vary depending on the goal for the system and
its intended users.

2.4 User Experience

The term user experience, or UX, was coined in early 1990s by cognitive psychologist Don
Norman. He was employed as User Experience Architect at Apple and according to himself,
the term UX was invented because the concepts of usability and human interface were too
narrow. He wanted something that would cover all aspects of a user’s experience, not only
ease of use but encompassing industrial and graphical design, interface, physical interaction
and more [7]]. During the approximately same time, Lauralee Alben released a paper on how
to define the criteria for effective interaction design [1]. Her paper focused on how users
understood and sensed a system, what their feelings were during usage and to what extent
they felt they achieved their goals in using the system, also taking the overall interaction
context into consideration. However, the concept of user experience is older than that. Bell
Laboratories adopted two traditions in the 1940s and 50s: Human factors, which focused on
customer-oriented practices, and Human performance technologies, focusing on employee-
oriented development [19]]. Both these concepts resulted in much social psychological re-
search, investigating how humans interact and want to interact with different systems.

As with usability, user experience is still not an easily defined phenomenon. An interna-
tional survey exploring developers understanding of user experience showed that a majority
consider UX as a central part of their work, but there was no general consensus on how to
define the term [23]. In this thesis, the term will be used in light of the standard definition
similarly to usability. So, while usability is defined in light of a specific task or context of
user, user experience is defined by ISO 9241 as “person’s perceptions and responses resulting
from the use and/or anticipated use of a product, system or service” [41]. It is a broader
experience, also including any preconceived notions and lingering feelings about the system.
However, usability and user experience often include similar aspects and many attributes of
usability can be used to evaluate user experience as well.

2.5 Evaluation Methods for Usability and User Experience

As with the definitions, there are many different methods of evaluating the usability or user
experience of a system or webpage. There are several similarities, but also differences in how
the two subjects are measured.

2.5.1 Quantitative vs. Qualitative Measurements

In usability and user experience testing, there are multiple different types of evaluation meth-
ods with a mixture of gathering quantitative and qualitative results. Quantitative results refer
to a quantity of something i.e. numeric variables, while qualitative results are more categor-
ical in nature. For example, an interview asking participants to account for their subjective
feelings about a system is qualitative in manner, while an evaluation of how long it took dif-
ferent users to perform a task is quantitative [43]. There are other definitions of these terms,
however these are the ones that will be used for this thesis.

2.5.2 Usability Evaluation

Most usability evaluation methods employed involves some sort of user testing [16], how-
ever there are some methods which only make use of usability experts to analyse the system.
When it comes to user involved studies, Bowman et al. [5] mentions the following categories:
Formative evaluation, Summative evaluation, Interviews and Questionnaires. Formative evalua-
tion describes an empirical evaluation where users are observed while performing task-based

5
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scenarios, gathering data such as critical incidents, task timing and amount of errors. They
may be formal, gathering both qualitative or quantitative results, or informal, focusing more
on qualitative results. Summative evaluation is similar but focuses on statistical comparisons
of multiple configurations of the system. They may also be formal or informal. The main
difference is that formative evaluations are mainly done during a user test, while summative
evaluations are performed after a task has been completed. In interviews, participants are
directly questioned about the system they have tested, the interviews may be structured and
have a set previously determined questions, or be more open-ended using broad questions
and relying on the user to speak more freely. Lastly, questionnaires also investigate the user’s
experience after testing a system, via a written set of questions that participants answer on
their own. Bowman et al. states that questionnaires typically work well for gathering subjec-
tive data and are easier to implement than interviews which may gather similar data. Many
of the used methods focus much on the technical part of the system, looking at how the actual
performance is in contrast to more subjective values [16].

2.5.3 User Experience Evaluation

While usability testing mainly focuses on effectiveness and efficiency, as can be deduced from
the definition presented earlier, user experience contains more subjective variables [11]. So
where usability evaluation methods may focus on pragmatic measurements such as task ex-
ecution time and number of errors, user experience testing has to create an understanding of
a user’s motivations, feelings and expectations [28].

Roto et al. have described 30 different evaluation methods for user experience that were
gathered during group discussions conducted together with multiple participants from both
academia and industry. These different methods can be grouped together in five major cat-
egories, which are as follows: Lab studies, Field studies, Surveys, Expert evaluations and Mixed
methods [36]. In traditional lab studies, individuals or groups are tasked with certain objec-
tives to carry out and encouraged to think aloud while they complete them. The analysts
observes their interactions and thoughts while using the systems. This may be done in var-
ious ways, where one way is to closely examine a participants facial expressions during the
test. Another way is the Tracking Realtime User Experience (TRUE) method [21] that com-
bines attitudinal data with behavioral data. Roto et al. continue with describing field studies.
They are similar to lab studies, but instead of creating a controlled environment they inves-
tigate the system in real life situations. These studies can be done on a short-term basis in a
more observational way, or a longer-term basis where users may explore the system during
an extended period of time. Field studies for evaluation differ from exploratory user research,
where no specific system is being studied. Another evaluation method brought up by Roto
et al. is surveys. Surveys are an effective tool to gather data from many users, especially if an
online version is used. Those surveys may also reach a wider audience, allowing researchers
to gather data from many different countries. Some examples of survey methods include At-
trakDiﬁﬁ and the User Experience Questionnaire (UEQﬂ both consisting of Likert scales where
participants may rate how well the system conforms to several different adjective pairs, such
as good or bad, or creative and dull. Further on, expert evaluation is usually used as a first
step in the evaluation process. In early developmental stages when it is still quite hard to use
the system, usability experts may be brought in and examine the prototype using some us-
ability heuristics [32]. Lastly, mixed methods are just that: a mix of several of the previously
mentioned approaches.

4http://attrakdiff.de/index—en.html
Shttps://www.ueg-online.org/
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Related Work

This section covers some of the previous research relating to this project, looking at subjects such
as usability as a concept in software design and how the visual design of a system may affect other
characteristics and the users perception of them.

3.1 Usability and User Experience

Investigating the usability of a system may give important insight in how well a system is
adapted to its users and what can be done to improve that system further. Hussain et al. [20]
evaluated the usability of an online shopping app and found users were overall positive, but
some changes could be made to the design to further increase the attitudes of the users. The
authors state that the study will be helpful for the application developers when designing
an improved version. User experience evaluation can also be useful when doing market re-
search, such as in a study by Biader Ceipidor et al. [8]]. In their paper they use qualitative and
quantitative measures to capture the views of users in regard to Mobile Proximate Payments,
finding several areas where improvements can be made to increase the use of such solutions.
Brata and Brata [6] use user experience evaluation to investigate different language learn-
ing applications to see if a certain type of application will improve the learning experience.
Overall, usability and user experience testing have many useful areas of application.

3.2 Aesthetics and Visual design

This thesis focuses mainly on how the layout and visual perception of the software documen-
tation website affects the user experience. There has been many studies looking at how the
design of a website, especially the aesthetics, influence the perceived usability and the over-
all user experience. Multiple studies have shown some correlation between aesthetics and
other perceived characteristics of different systems. In a review paper by Lindgaard [27],
several study results are summarized and examined. The concluding analysis of all these
papers indicates that users may be more satisfied with a product that is beautiful but per-
forms sub-optimally, than a product that performs well but is less appealing. Diving deeper,
strong correlations between a system’s perceived aesthetics and its perceived usability has
been found. In a study by Tractinsky et al. [44] they concluded that the perceived usability of
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the system was more affected by the aesthetic of the interface, rather than the actual usability
of the system. Similarly, Robins and Holmes [35] found a connection between a sites aesthetic
rating and another important feature: credibility. Their results showed that content that had
a higher aesthetic treatment was also rated as having a higher credibility. Robins and Holmes
do however suggest that aesthetics would be less impactful in regard to the perceived usabil-
ity when having interacted with the site longer. The same correlation between aesthetics and
usability has also been found in a study by O’Brien and Toms [33]. They investigated sev-
eral different characteristics of a system, and their findings show that the aesthetic trait could
successfully predict perceived usability, as well as focused attention and felt involvement.

Aesthetics contains multiple different areas, one of which is color and color themes. Color
has been linked to different emotional responses, and a paper by Manning and Amare [29]
investigates how different color schemes may affect the user experience. In the study, the
emotional response to different colors and patterns are modeled and the results show that
certain colors would consistently evoke similar emotional responses. Since the emotions of
the users when interacting with a system is a critical part of user experience evaluation, the
colors of a website may directly affect the user experience. Design principles is another area
that may affect usability. Grudniewicz et al. [18] found that when using design principles
and user preferences in the redesign of printed educational material, the usability improved
and the updated material was chosen more often.

3.3 Evaluation Methods

As mentioned in in previous chapters, there are many various methods to evaluate usability
and user design. Here some applied examples will be highlighted. For evaluating the user
experience of adaptive mobile application prototypes, Arhippainen and Tahti [3] used inter-
views and video recordings to gather information of the users thoughts and emotions about
the systems.

Moizer et al. [31] developed a survey to evaluate the user experience of a serious game,
gathering the user’s opinion on several aspects in the game and its surrounding framework
before and after testing several features. They gathered both quantitative and qualitative data
and found that the quantitative data showed clear indications of where the system faltered,
while the qualitative aspects gave them more information on how those faults may be im-
proved. When studying the user experience of a digital library, Barifah et al. [4] also used
questionnaires, along with screen recordings and other tools. As in the Moizer et al. study,
users filled in a survey before and after interacting with the system.

Both the above-mentioned studies have developed their own questions for their question-
naires, but there are some pre-constructed surveys that have been developed and validated
through multiple studies. One of those is the UECf_-I It is used by Schrepp et al. [37] in
their study examining different evaluation scenarios. They found that the UEQ had simple
and fast data collection, but the drawback of that efficiency was that only shallow data was
collected. The measurement gave no further information on why a system was considered
a certain way. Devy et al. [12] uses the UEQ to evaluate an interface for learning English,
with a goal to conclude how multimedia should be presented to best serve the users. The au-
thors also used another widely used questionnaire, the System Usability Scaleﬂ It is an even
more compact survey than the UEQ, containing only ten questions compared to the UEQ’s
26 questions.

Thttps://www.ueg-online.org/

2https://digital.gov/2014/08/29/system-usability-scale-improving-products-since-1986/
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Method

This section describes the method choices in this study as to be able to answer the research questions,
along the changes made to the system as mean to improve it

4.1 User Experience Questionnaire

For the user experience evaluation a tool called the User Experience Questionnaire (UEQ) was
used. UEQF_-Iis a survey developed to measure user experience of websites and other interac-
tive products. It is a well established tool, validated and used in multiple studies [24, 15, 26,
34]. The survey covers six different major aspects of usability and user experience:

e Efficiency (Can users finish their tasks in an quick and easy way?)

e Perspicuity (Is the product easily used and understood?)

Dependability (Is the product safe and trustworthy when used?)

Novelty (How creative and innovative is the product?)

Stimulation (Is the product exiting and stimulating to use?)
* Attractiveness (Is the product nice to use and look at?)

The questionnaire consists of 26 pairs of contrasting attributes and each pair has seven cor-
responding choices, ranging from one extreme to the other in regards to the two opposing
adjectives (see Figure [4.1). The full questionnaire can be seen in Appendix [A] Since the re-
sults are numerical, it allows for easy statistical evaluation, making it simple to compare the
different attributes between one another and also between two or more set occasions.

The original version of the questionnaire was developed in Germany in 2005 and at the
time of writing it has been translated into 21 different languages, making it an accessible tool.
The estimated time to fill in the entire questionnaire is 3-5 minutes and there is also a short
version, containing only eight items if needed. However, the short version does not cover
all of the aspects mentioned above and will not give as clear result as the full version. It is
recommended to have a minimum amount of participants around 20-30 persons, but this is

1https://www.ueqfonline.org
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dependent on the standard deviation of the answers. A more agreeing group may be smaller
and still give reliable results.

annoying enjoyable

Figure 4.1: An example of an adjective pair from UEQ including the seven point grading scale

In addition to the pre-constructed questionnaire, the UEQ also provides two data analysis
tools that can be used to study the results of the survey: one for single point surveys and
one for comparing two measurements. In the data analysis tools, information about the data
such as mean values, standard deviation, variance and distribution can be found, along with
some bar charts for visualizing the data in a simple way. In the two-point measurement tool,
a statistical test is included to examine if the two samples differ significantly between the six
different areas.

4.2 Surveys

Two online surveys were conducted in order to evaluate how the website was perceived
before and after the implementation of the UI improvements. The surveys first included a
part where the users filled in the UEQ, as described above. The first survey was extended
with some open-ended questions where participants could describe in their own words their
opinions on the current website. The purpose of these questions were mainly to confirm that
the problems of the website identified in the beginning of the project were consistent with
the problems that the actual users experienced. However, the answers were not used in the
later evaluation analysis. No answers from open-ended questions were included in the sec-
ond survey. For the first survey, users were also asked how often they use the website (Less
than once a month, several times a month, several times a week or more often). Lastly, the
users were asked to rank (choosing between 1 and 5, where 1 = “not at all” and 5 = “very
consistent”) how well they thought the site matched the overall graphic profile of TMHMS.
This question was included in both surveys. The questionnaires were created using Google
Formg| and distributed to the software developers at the TMHMS site in Mj6lby via their
internal workplace chat. The chat reaches around 100 software developers. The invited de-
velopers were informed about the purpose of the survey, and the fact that the survey would
be anonymous. The first survey was active for two weeks, while the second one was active
for one week. Both surveys were answered by 23 people.

4.3 Data Evaluation

The data evaluation of the questions from the UEQ was made using the complementary data
analysis tool for two-point measurements that is available on their websiteﬂ The tool allows
for entering two data sets and then calculates the mean values of each of the sets along with
the standard deviation, confidence, and confidence interval. A bar chart comparing the mean
values is created, where the 26 original values are summed in their corresponding categories
(see list in section[d.T). A two sample t-test [13] is used for discerning any significant (p < 0.05)
differences between the two data sets, this is also using the values summed in their respective
categories. The analysis of the question about overall compliance to the graphic profile was
done in a similar way, but since this was not included in the data analysis tool of the UEQ it
had to be done manually. As mentioned earlier, the free text answers of the first survey were

Zhttps://www.google.com/forms/about/
3https://www.ueqfonline.org
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not analyzed and included in the final results, instead they were only used as indications to
what could be changed to improve the design of the website.

4.4 Website Design

One of the issues with the website that was brought up in initial meetings with the client
was the lack of branding. To make sure the updated site properly conformed to the company
graphic profile, the re-design was based on the design guidelines of Toyota. The style guide
provides a set of rules and guides about how and when to use specific typography choices,
colors, and other design elements, creating a uniform experience for all applications it is used
for. To be able to override the default themes of Bootstrap used for the original Host the Docs
project, a custom CSS file was used to which all changes were applied. This allowed us to
only apply changes to the necessary components, while still benefiting from the templates
provided by Bootstrap.

The major changes made were the following: the font of the entire webpage was changes
into Toyotas official font, Titillium Webﬁ Colors and sizes of buttons were changed to the
official colors of the Toyota graphic profile, and the issue with text overflowing the buttons
(see Figure [£.2) was fixed. One of the suggested improvements that was reported in the first
survey was that the instructions on top of the page were overwhelming and unnecessary
after some time of use of the website, so a menu was added to the top of the page and the
instructional text that previously was placed at the top of the home page was moved under a
tab called About (see Figure[d.3). The logo of Toyota Material Handling was added to the top
right corner of the page as to further cement the graphic profile.

auto-ftl auto-tcs-hulk auto-tcs-nail
Auto Solutions FTL. The TCS Hulk Project. The TCS nail Project.

calluna cvepy DHUS3 Application

The Calluna Project. A Python module for interacting with The DHU3 application.

024 v

Figure 4.2: An excerpt of the styling of the original Host the Docs website, showing the bug
of overflowing button text

4https://fonts.google.com/specimen/Titillium+Web
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DOCSHOST

Start

About

auto-ftl
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Latest
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i
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The Calluna Project.

Latest

develop

i

auto-tcs-hulk

The TCS Hulk Project.

Latest

0.0.0-develop.3 v

i

cvepy

A Python module for interacting with a

CVCs webinterface.

Latest

II

TOYOTA

MATERIAL HANDLING

auto-tcs-nail

The TCS nail Project.

0.2.2 v

DHU3 Application

The DHU3 application.

Latest

master

Figure 4.3: The styling of the updated version of the website, with the added tab menu on the

top
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Results

In this chapter the results and analysis of the two surveys are presented to give a clear view over how
the changes to the system have affected the user experience.

5.1 Theme Adaptation

To verify that the changes made to the website more accurately reflected the TMHMS graphic
profile, a question about this was included in the survey, and the results can be seen in Figure
The participants were asked to rate how well they though the design of the website
conformed to the graphic profile using a five-point scale, 5 being "very consistent” and 1
being "not consistent at all". A clear improvement was found: the mean value in the first
survey was 1.52 and in the second survey it was 4.23 (p < 0.001).

5,00
4,00
3,00

2,00

Before After

Figure 5.1: Results of how well the website design conformed to the TMHMS graphic profile
before and after the changes, where 1 is "not at all" and 5 is "very consistent".
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5.2 User Experience Questionnaire

The results from the UEQ are presented here. The scale used is a seven-point Likert scale and
each measurement point can have a value between -3 (most negative experience) and 3 (most
positive experience), where 0 would be neutral. The overall mean value for the first survey
was -0.13, indicating a slightly negative experience overall. For the second survey, the overall
mean value was 1.23 which is an improvement of 1.1 units.

2,00

1,50

1,00
0,50 I
0,00 . || - . [

0,50

-1,00

Attractiveness Perspicuity  Efficiency  Dependability  Stimulation  Novelty
31550

Figure 5.2: Results from the UEQ, where blue corresponds to the results of the first survey
and red to the second survey. Each value is ranked between -3 and 3, where -3 corresponds
to the most negative user experience and 3 to the most positive.

The mean values for each of the categories for the two studies can be seen in Figure
Each category showed an increase: Attractiveness from -0.13 to 1.56 (p < 0.001), perspicuity
from 0.61 to 1.76 (p < 0.001), efficiency from 0.21 to 1.51 (p < 0.001), dependability from -0.03
to 1.25 (p < 0.001), Stimulation from -0.28 to 1.10 (p < 0.001) and lastly novelty from -0.97 to
0.18 (p < 0.001). The increases in all of the six categories were all statistically significant.

5.3 Usage Analytics

To give more insight on how the system is used, a question on how often the user interacts
with the website was included in the first survey. The results, as seen in Figure show
that users exclusively interact with the website several times a month or less, with a majority
of users interacting with the site less than once a month. None of the respondents used the
website several times a week or more. The consensus is thus that the website is used quite
seldom and not something that is part of a regular workflow.
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© More often @ Several times a week

® Several times a month @ Less than once a month

Figure 5.3: How often the users interact with the website
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Discussion

In this chapter the results from the two surveys will be discussed and analyzed, along with the method
choices and their effect on the study. Lastly the sources used in the study will be discussed and the
work will be put into a wider perspective.

6.1 Results

In this section, the discussion is categorized by the two research questions.

6.1.1 RQ1: How does adjusting the design of a software documentation webpage
to better reflect a company’s graphic profile affect the user experience?

The results of this study shows that in this specific context, there is a strong correlation be-
tween adjusting the design and an increase in perceived user experience. The results in Fig-
ure 5.1 show that the users find that the new version of the website more accurately reflect
the TMHMS grapchic profile, which is a prerequisite for answering this research question.
Looking at the overall mean value from the UEQ part of the two surveys, there has been a
significant increase of the user experience after the adjustments to the graphics. This was the
expected result since it is in line with previous research, as can be seen in section[3} Lindgaard
etal. [27] found that more beautifully designed systems were also considered to be more us-
able, and Manning and Amare [29] saw strong correlations between different colors and cer-
tain emotional responses that also may affect the user experience. A graphic profile, together
with the colors and design choices that comes with it, is an important part of a company’s
visual identity [30] and such profiles are designed for the purpose of improving the percep-
tion of the brand. It is therefore reasonable to believe that a site that conforms more to the
company’s graphic profile also would be experienced as better. With all this considered, it
can be concluded that conforming to a graphic profile does affect the overall user experience
in a positive way.
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6.1.2 RQ2: How does improvements in visual aesthetics affect other
subcategories of user experience?

Looking at the results of the individual areas, every category had a significant increase in rat-
ing after the changes were made to the website (see Figure An increase in Attractiveness
is to be somewhat expected since the focus of the changes has been mainly aesthetical. When
it comes to the other categories, such as Efficiency and Dependability, it was less clear that the
changes would have an effect on them. Previous research does indicate a correlation between
aesthetics and other aspects of usability. Robins and Holmes [35]found a connection between
aesthetics rating and the credibility rating, and O’Brien and Toms [33] showed that the aes-
thetic trait could predict usability, focused attention and felt involvement. Our results do fall
in line with these other studies, however, they are quite extreme considering no changes has
been made to the actual functionality of the website. For example, Dependability increased
from -0.3 to 1.25, even though the changes were purely aesthetical. The explanation for this
could be the fact that there are no clear indicators for Dependability on the website, which
would make it hard to rate. It is possible that if a user experiences the aesthetic changes as
positive, they rate everything unknown as positive as well. If the website would have been
more complex, with more indicators of Dependability, it would be possible for the user to
distinguish the changes of aesthetics from the changes of functionality.

6.1.3 Final Thoughts

While this study shows quite a large increase in the user experience in this context. The
changes may have had less impact on a larger system that is more complex. Small changes
on a simple site might make a big difference while the same changes to a larger system may
not affect the user experience as much. Since this website is used quite infrequently (less than
once a month, as seen in Figure 5.3), the changes made might also make a bigger difference
since the visual aspects are more impactful in the beginnings of using a system, much like a
first impression. This is something that Robins and Holmes discussed in the their study on
aesthetics and perceived credibility [35]. When a system is used more often, the user is more
acquainted with it and the actual functionality is more important than the first impression.

6.2 Method

The method chosen for the evaluation was a survey based on the UEQ. The results from
this questionnaire are a numerical, which means that it would be considered a quantitative
study [43]. The motivation for choosing a quantitative method was simplicity and ease of
analysis, since having numerical values would allow for simple statistical analysis of the two
questionnaire results and would give easily comparable results. Another choice could have
been conducting interviews with a small number of users. While oftentimes producing more
information and more detailed data than questionnaires, interviews are more inconvenient
and can be more inconsistent [5].

Surveys are a well used tool for usability and user experience testing, especially when
testing a system before and after a change such as in the work by Moizer et al. [31] and Bari-
fah etal. [4]. Surveys are also useful in studies with a short time frame [36], which applied to
this project. The choice of using an already existing questionnaire, the UEQ, was made with
the validity of the study in mind. Since the UEQ is already constructed and validated [25] be-
forehand, it is more certain that the method is valid. The questionnaire has also been shown
to work in multiple different scenarios [38] [37] [[12], which further confirms the validity of
the method. Using a pre-constructed evaluation method also allows for easier replicability
of the study and the time aspect is crucial as well, since developing and validating a ques-
tionnaire would require much more time. Another positive aspect of the UEQ is the fact that
it comes with a tool for the data analysis. It automatically calculates mean values, standard
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deviation, creates charts and for the two point measurement it also performs a two sample
T-test comparing the two data sets.

6.3 Source Criticism

The sources chosen in this work are mainly from peer-reviewed journals and conference pro-
ceedings, where the quality and validity of the studies have been assessed by independent
researchers. This ensures that the provided information is sound and trustworthy. In addition
to this, multiple sources of the studied area have been reviewed as too find consistencies and
inconsistencies of information. Some information have no easily obtainable peer-reviewed
source. In most of those cases, certain websites have been used. The websites have mainly
been from governmental agencies or well-established industry organizations, which are re-
garded to be trustworthy. Information about certain specific systems and softwares are gath-
ered from the source websites, which should have the most accurate and up-to-date material.

6.4 The Work in a Wider Context

To the knowledge of the authors, no direct ethical aspects are related to this study and the
general societal aspect is limited. As stated in the delimitations section in the introduction
chapter, the generalizability of this study is somewhat impaired. The study focuses on a spe-
cific group of users, that is software developers working at TMHMS. The changes made are
also very specific to TMHMS, since they have been made with their graphic profile in mind.
However, the changes were overall highly appreciated and the result do give an indication
on how visual design and an overall harmonizing theme can affect the user experience of a
system. This can be used as a stepping stone for future works to further investigate the effects
in a more general context.
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Conclusion

The purpose of this study was to see how changes to a websites visual design can affect
the usability and user experience. It has shown that having more consistency towards a
graphic profile will increase the user experience overall and that changes in the aesthetics of
a website can also affect other aspects, such as perceived efficiency and dependability. The
overall conclusion is thus that having an overall harmonizing theme will positively affect the
user experience of using a website. Previous research has shown that a more beautiful design
may affect other areas as well, however they have not looked into the effect of conforming
to a graphic profile for a company’s website. It is to be noted that the results are mainly
applicable in the specific context of this study, which is that the users of the website are
software developers, all working within the same company and the changes to the website
are done to better reflect that company’s brand. While this study is limited to this particular
background, it provides a good basis for further research into the subject.

7.1 Further Research

If further research is to be done on this subject, one suggestion is to broaden the context to
make the results more generally applicable. For example, one could study a publicly avail-
able website and conduct the surveys with a larger number of participants from different
backgrounds, rather than a group of only software developers. One could also investigate
the relationship between aesthetics and usability on a much more complex system, where
functionality probably would be a more important factor. Lastly, one could also study the
same concept as in this thesis, but with a qualitative approach where interviews would be
the main method of investigation.
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Appendix A: UEQ word pairs

annoying enjoyable Attractiveness
not understandable understandable Perspicuity
creative dull MNovelty .
easy to learn difficult to learn Perspicuity
valuable inferior Stimulation
boring exciting Stimulation
not interesting interesting Stimulation
unpredictable predictable Dependability .
fast slow Efficiency
inventive conventional Movelty
obstructive supportive Dependability
good bad Attractiveness
complicated easy Perspicuity
unlikable pleasing Attractiveness
usual leading edge MNovelty
unpleasant pleasant Attractiveness
secure not secure Dependability
motivating demaotivating Stimulation
meets expectations | does not meet expectations |Dependability
inefficient efficient Efficiency
clear confusing Perspicuity
impractical practical Efficiency
organized cluttered Efficiency
attractive unattractive Attractiveness
friendly unfriendly Attractiveness
conservative innovative MNovelty

Figure A.1: All the word pairs from the UEQ, with their respective categories.
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