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The project described in this thesis aims to create a comprehensive documentation system
for Mennt AS, a web development company based in Elverum, Norway. The employees at
the company had some issues with managing and organizing their internal documentation,
which led to time-consuming searches for information, redundant work, and decreased
productivity. The project team was tasked with building a custom organization system that
streamlines documentation management and retrieval. Through the use of the Design
Thinking framework, the research in this thesis seeks answers to how we can ensure

usability, efficiency, and sustainability in the web solution.
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1 INTRODUCTION

1.1 Project description

Building a company can be challenging, and only 26.5% of all newly established companies in
Norway survive for more than 5 years (Statistisk Sentralbyrd, 2019). Many companies
struggle to efficiently manage and organize their internal documentation, which can lead to

time-consuming searches for information, redundant work, and decreased productivity.

The web development project described in this thesis aims to address these issues by
creating a comprehensive documentation system for the web development company Mennt
AS that is easily accessible, searchable, and user-friendly. The system will streamline
documentation management and retrieval, reducing the amount of time and effort required

to find critical information and enabling employees to focus on more productive tasks.

1.1.1 BACKGROUND

Mennt AS is a company based in Elverum that designs and delivers web solutions to other
businesses, mainly eCommerce websites built using the DynamicWeb Business Suite. The
company was founded in 2020 and is still a fairly small company, but they are growing

quickly. Their staff currently includes marketers, designers, and developers.

The author of this thesis had worked with Mennt previously in a part-time position and
heard some of the other employees expressing discontent with the company's current
solutions for keeping track of the time they spend on projects and other work. The systems
in place were described as complicated, time-consuming, and annoying. The manager of the
company was contacted to see if there was something that could be done to help them with
the challenges that the employees were having with the system. Mennt agreed to let me
work on this project, and together we set up a project team that would collaborate on

figuring out a solution.

Mennt usually has several client projects happening at the same time, and being a newly
founded company, they have limited amounts of time and resources to get everything done.
They asked the project team to build a custom organization system for their employees. The

main focus at the start of this project was to find a good solution to the issues the
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employees were having with timekeeping and keeping track of all the different systems,

however, the system should be expandable, so that Mennt can add more features to it later.

1.1.2 SOLUTION

After the project team did some research within the company, we found that the company is
frequently testing new software solutions, and having to adapt to new technologies was
often frustrating for their employees. They spend a lot of time asking other employees at the

company for help — wasting valuable time that could be spent elsewhere.

The company was using two different systems for tracking the hours spent on projects. They
use several software solutions created by Microsoft, including Azure DevOps, Teams, and
Outlook. In Azure DevOps, they have set up 7pace Timetracker to allow the employees to
track the time they use on projects that are hosted there. Some employees also used

ClickUp, a project management system, to register the hours they work.

Most of the company’s internal and external meetings are planned and held using Teams,
and most of the task planning happens in Azure DevOps Boards. In addition to this, the
designers and developers use software and technologies like Figma, and there are a handful

of technologies being used in the development of the projects they work on for their clients.

At the start of the project, the project team was highly focused on the timekeeping issue
that the company was having. Our ideas and thoughts revolved around creating a new
timekeeping system for the company. After we did some research to empathize with the
issues the users were having, we found that creating another timekeeping solution, that
already exists in so many forms, would probably not solve the issue at hand. The employees
at the company did not only ask for help with the timekeeping but seemed to have

difficulties with a lot of the other systems that were being used as well.

Our project team came up with the idea of creating a custom internal documentation
system, that would be a place for the management and employees to organize and look up
information they need in their work. This would make the information more accessible to

the employees and could save valuable time.

The internal documentation system will in this thesis be referred to as a “guide”, or by the
name “Menntor”. The name Menntor came from a combination of the company name

“Mennt” with the idea of a mentor as someone who provides guidance and knowledge.
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1.1.2.1 Target user group

Our user group for this project was anyone who works for Mennt AS. This included the
current management and employees, as well as anyone that could potentially work for the
company in the future. Future employees of Mennt were included because one of the

project’s focus areas was to develop a sustainable solution.

1.2 Problem statement

The main design and development problem statement in this thesis is:

“How can the issues that Mennt is having due to a growing
number of internal software systems be solved through the

development of a web solution?”

This question changed during the project. It started as “How can the project team develop a
user-friendly web solution for Mennt AS that makes it easier for the employees to record their
working hours and provides less frustration in the workday for everyone in the company?”.
This initial question was based on the understanding of the problem at the beginning of the
project. After some more research was done, the project team realized that we needed to
shift our focus from timekeeping to a bigger picture, so the problem statement had to be

changed.

Some more specific research questions were also chosen. Keeping the end-users in mind, |

posed research question 1:

“How can the web solution be designed in a way that makes it

user-friendly and ensures efficiency for the user?”

Additionally, | wanted to focus on meeting the goals on sustainability that the United

Nations has put forward, so | posed research question 2:

“What measures can be taken to make the web solution

sustainable?”

In this thesis, | will explain how | refined and expanded upon these research questions. At
the end of the project, a minimum viable product that is usable for Mennt AS has been

created, based on the research that was done.
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1.3 Project organization

When choosing a development framework, the needs of the project and the research
guestions were considered. There were some specific goals | wanted to achieve, but from
experience, | knew that the things | wanted to do would likely change during the time of the
project. The research conducted throughout a project can quickly change the course of the

project, which meant that there was a need to stay flexible.

For this reason, | chose to follow the Design Thinking framework to help come up with a
good solution. This framework is very flexible, and | felt that it would be a good fit because it
would help the team focus on the usability of the final design. An explanation of this

framework can be read in the Design Thinking subchapter in Chapter 2.

Some milestones were also planned out for the project because it was useful to have
concrete to move towards that would keep the project on track, considering the limited

timeframe.
The milestones were:

o Finish project setup

Gather requirements

©)

o Finalize concept

o Finish low-fidelity prototyping
o Finish high-fidelity prototyping
o Implement system

o Finish testing system

o Finish writing report

o and Deliver project

The milestones were based on the activities | thought we needed to get done during the
time of the project, but the tasks in between each of the milestones were adjusted as the
project developed. The initial tasks were planned out and put into a Gantt chart, which will

be explained in the next section.
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1.3.1 TEAM ORGANIZATION AND COLLABORATION

The project described in this thesis has been carried out primarily by me, Isak Gjeitsund, as
part of my final semester at the Norwegian University of Science and Technology. In some of
the tasks, | have been assisted by two UX designers from Mennt AS, for example in

conducting interviews, analyzing results, and brainstorming ideas for concept solutions.

n

Throughout this thesis, “the project team”, “the team”, or “we” will refer to the team as a
whole. When we only refer to the two Mennt employees that worked on the project, it will
be specified in the text. “Mennt” by itself will refer to the company, with all its managers

and employees.

The project started in 2022, while the COVID-19 pandemic was still highly relevant, so the
project team mostly organized our meetings and work digitally. The project was then
postponed until the spring of 2023, but we kept meeting digitally since we were based in

different locations.

A shared server on the social platform Discord was created for the team. Here, we could
chat, share links and files, and meet up via video or voice calls where we had the option to
share our screens. This was a great tool that helped us collaborate when we did not have the
option to meet up in person. To keep our files and notes organized, we also used a shared
Google Drive folder with a folder system and Google Keep for easy notetaking. A shared
Google Calendar was also created to keep track of our meeting times, and the agenda for

the meetings.

LDisk Q,  SekiDisk 5= ® © = 9

5
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To keep track of the team’s progress, | created a Gantt chart using the web service
TeamGantt (see Figure 2). A Gantt chart is a type of chart used in project management that
illustrates the tasks required in a project. The chart shows the start and end dates of each
task using bars placed on a timeline and can include dependencies between tasks. This was

used to plan and track progress throughout the project.

1.4 Summary and thesis structure

In the Introduction chapter, | have explained the background for the project and the thesis
by giving some information about Mennt AS, the challenges they are facing with organizing
information and keeping everyone up-to-date, and a brief explanation of the solution the
project group came up with. The research questions that will be answered in this thesis were
also presented, and | provided some basic information about how the project was structured

and how the project team was organized.

Chapter 2, “Theory”, will explain some of the theories that are the foundation for the project
and research in this thesis. It will be split into two parts, the first focusing on the user-
centered design processes and principles that were used in the research and

implementation, and the second part on sustainability related to the web.

| will go into detail about all the methods we have used in the project in Chapter 3,
“Methods”. This is where | explain how the research was conducted, how the results were
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analyzed, and how the web solution was designed. In this chapter you will also find the

preliminary results that we got from the use of these methods.

In Chapter 4, “Development”, | will talk about how the development of the web solution
took place. The chapter will talk about the process of deciding on which features to include,

technologies to use, and the implementation process.

The results from the research relating to our research questions, as well as a presentation of

the final design and the implemented web solution, can be found in Chapter 5, “Results”.

The 6™ chapter, “Discussion”, will go into detail about the research questions and the related
sub-questions that are presented in Chapters 2.1.6 and 2.2.3. This is also where you can find

the conclusion to both the research questions and the main problem statement.

Finally, chapters 7, 8, and 9 will contain a list of sources, an overview of the figures and

tables, and the appendix.
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2 THEORY

In this chapter, | will explain the main theories that | have based the research, and the design
of the project, on. The theory is relevant to how | chose the methods | used in the project
and the decisions that were made in the design process, and it will also be used in the

Discussion chapter later in the thesis.

2.1 User-centered design

This chapter provides an overview of various design concepts and processes used in user-
centered design, that | have used in this project. The Interaction Design Foundation defines
user-centered design (UCD) as “an iterative design process in which designers focus on the
users and their needs in each phase of the design process” (Interaction Design Foundation,
no date-a). The design process puts the user in focus, not the product, and involves thinking
about the users’ needs and testing on users every step of the way when designing and

developing your product.

2.1.1 DESIGN THINKING

Design thinking is a user-centered design framework wherein designers see the problem at
hand as a suggestion, and try to analyze it to find the underlying issues (Norman, 2013, pp.
218-219). They do not jump to conclusions and immediately start searching for a solution,
but instead search for the real problem. Doing it this way ensures that the final solution will

more accurately fix the issue that the users are experiencing.

Design thinking processes are iterative, and usually consist of several phases. Norman
Nielsen Group have stated that there are 6 of these phases — , , ,

, ,and (Gibbons, 2016). See Figure 3 below for an illustration of
these stages and how one can move between them. Implementation of the final solution is
often not included as a step in the design thinking process, since design thinking focuses on

coming up with well-designed solutions, not the development of the final product.
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| have used all of these six stages in this project. The framework was chosen mainly because
it focuses on finding the correct solution that fits the user’s needs, not what the company
assumes them to be. Another reason | chose this design process is because the framework is
very flexible. There was room to jump between the distinct phases, which was something

that was needed in this project.

In the first two phases, Empathize and Define, you perform research to empathize and
understand your users, and then analyze this information to figure out what the problem
areas are. This way of doing it ensures that you find the correct problem to solve, instead of

just coming up with a bunch of solutions right off the bat.

In the /deate phase, you then come up with ideas for how to solve the problem that you
have found in the previous phases. Then you put these ideas into action in the Prototype

phase, by creating a representation of your idea to see if it will work in practice.

In the Test phase of the framework, you test your ideas on real users by letting them try out
your prototype. This way, you get feedback from the people that will use your final product

about how they feel about the solution you have come up with. Usually, after testing, you
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will then go back to the and phases and create new ideas for how to solve

the problems you found in the phase.

Depending on what problems you found in your tests, it could also be useful to step back to
the and phases at this point if it seems that your current idea does not
solve the problems at hand, and you require a deeper understanding. Once all iterations are
done, you are left with the design of your solution. The last phase, the phase, is
where you put your vision into effect and develop the product that you have prototyped and

tested.

2.1.2 TEN USABILITY HEURISTICS

The “10 Usability Heuristics for User Interface Design” are a set of suggested rules created by
the famous web usability expert Jakob Nielsen in 1994 (Nielsen, 1994). These ten rules have
been widely adopted in the field of user experience design and were developed to guide

designers in creating more intuitive, efficient, and usable web interfaces.

The ten rules include keeping users informed about what is going on, creating an experience
that matches the real word and is understandable to the users, giving users a clearly marked
emergency exit, adhering to consistency and web standards, and preventing errors. They
also try to minimize the user’s memory load, adding shortcuts for more experienced users,
keeping the design minimalistic, explaining error messages in clear language, and providing

documentation or help when the users might need it.

2.1.3 ACCESSIBILITY AND UNIVERSAL DESIGN

Web accessibility refers to the practice of designing and developing websites, web
applications, and digital content in a way that makes them usable and accessible to people
with disabilities. In the “Convention on the Rights of Persons with Disabilities (CRPD)”
universal design is defined by the United Nations as “the design of products, environments,
programmes and services to be usable by all people, to the greatest extent possible, without

the need for adaptation or specialized design” (United Nations, no date-c).

Accessible design and universal design are related concepts that are often used
interchangeably, but they have distinct differences. While accessible design is a process in

which we design products that can be used by people with disabilities, universal design
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considers the needs of all its potential users, including, but not limited to, people with

disabilities (Kalbag, 2017, pp. 5-7).

2.1.4 INFORMATION ARCHITECTURE

In the late 1990s, User-centered design was split into two distinct “professions” that were
dedicated to enhancing the usability of websites — Usability and Information Architecture
(Krug, 2014, p. 183). Information architecture refers to the design and organization of
information and content on the website. A well-designed information architecture will
structure the data in a meaningful way, which will make it easier for the users to locate the

information they need and understand how to use the website effectively.

There are two main ways to visualize information architectures (Rosenfeld, 2015, pp. 80-88).
Top-down information architecture refers to a design approach that starts by looking at the
broad perspective and gradually breaks it down into smaller, more manageable pieces of
information. On the other hand, bottom-up information architecture refers to an approach
where the focus is on the content itself, and the designer starts by looking at the content in
detail to determine how it can be grouped and organized. This approach allows for a more

user-centered design.

In general, top-down information architecture is more rigid and focused on maintaining
consistency within an established structure, while bottom-up information architecture is

more flexible and responsive to the actual content and users' needs.

In essence, the design of the information architecture is incredibly important to the usability
of a website. Effective information architecture helps create navigational structures that
facilitate efficient browsing and searching, a clear and intuitive hierarchy of content, and

consistency in labeling and terminology throughout the web solution.

2.1.5 COMPONENT-DRIVEN DESIGN

Component-driven design and development is a modern approach to software design that
focuses on building applications as a collection of reusable, modular components
(Chromatic, no date). This approach allows the creators to build complex user interfaces and

applications more efficiently, by breaking them down into smaller, more manageable parts.
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In component-driven development, each component is a self-contained unit that
encapsulates all of its logic, styles, and markup. This allows developers to focus on building
individual components without worrying about how they will fit together in the larger

application.

One of the main advantages of component-driven design is that it promotes reusability.
Because components are modular and self-contained, they can be reused across multiple
pages or even across projects. This can greatly reduce the amount of time and effort
required to build complex applications. Component-driven design and development also
ensures consistency across the user interface and makes it easier to change and expand the

project in the future.

In our and phases, we followed component-driven design practices

when creating a high-fidelity prototype and when implementing the final design.

2.1.6 SUMMARY AND REFINEMENT OF THE FIRST RESEARCH QUESTION

The first research question in this thesis asks how to design the web solution in a way that
makes it user-friendly and ensures efficiency for the user. Through my research on user-
centered design, universal design, and information architecture | refined this question into

more specific questions that | wanted to answer in my project.

o What are the specific user needs and preferences that the web solution should
address?

o How can | ensure that the web solution is accessible and inclusive for users with
different abilities and backgrounds?

o How can | streamline the user experience and minimize cognitive load through
intuitive navigation, clear labeling, and effective use of visual design?

o How can | test and evaluate the user-friendliness and efficiency of the web solution,

and make iterative improvements based on user feedback?

By using the Design Thinking framework and relying on the theory that | have explained in

this subchapter, | will try to answer these questions to the best of my abilities.
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2.2 Sustainability

Sustainability was defined by the United Nations Brundtland Commission as “meeting the
needs of the present without compromising the ability of future generations to meet their

own needs” (United Nations, no date-b).

2.2.1 UN’S SUSTAINABILITY GOALS

In 2015, the United Nations presented an agenda that was created to help solve the most
important issues we have on the planet — “The 2030 Agenda for Sustainable Development”,
commonly known as the Sustainable Development Goals or the SDGs (United Nations, no
date-a). There are 17 goals with a total of 169 targets that cover a broad range of issues and
are all meant to address the universal need for development that works for all people and
the planet. The SDGs are intended to be achievable by 2030 and provide a framework for
governments, businesses, organizations, and individuals to work together to achieve a more

sustainable future for all.

2.2.2 |ICT RESOURCE USAGE

Web development is highly relevant concerning several of the goals presented by the UN.
Information technology is a huge part of the modern world, and we need to make sure that
as many people as possible have access to these services. However, the consumption of
these services also uses an enormous amount of resources. It has been estimated that
Information and communications technology could be responsible for as much as 2.1-3.9%
of global greenhouse gas emissions, which is way more than what was initially assumed
(Freitag et al., 2021). When we design and develop new websites and web services, the data
has to be stored somewhere so that our users can access it over the internet. In a project
like this, that is usually done through cloud hosting. Massive data centers across the world

hold large amounts of servers that store the data that we send to “the cloud”.

Building these data centers and manufacturing all the equipment requires us to use a lot of
natural resources, but the data centers also consume lots of energy. The servers generate a
lot of heat, which in turn requires even more energy to cool down. The more data we store,
the more servers are required, which in turn requires a higher use of resources. According to
Statista, the total amount of data predicted to be created and consumed globally in 2023 is

120 zettabytes (Statista, 2021). And these data centers not only store the data we create but
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also spend energy on sending the data out to clients every time they log on to use our

websites.

2.2.2.1 Cloud hosting

The biggest cloud hosting providers, taking up two-thirds of the market share, are Amazon
Web Services (AWS), Google Cloud Platform (GCP), and Microsoft Azure (Richter, 2023). In
2019, the online magazine WIRED did a comparison of the three providers and ranked them
based on who has the greenest cloud (Oberhaus, 2019). GCP got the highest rating with a B+
for overall greenness, Azure followed right behind with a B, while AWS got a C- from the
magazine. Recently, the Al consulting company Xomnia posted a blog post where they
calculated the three cloud providers’ carbon footprint using the “Green Algorithms” method

(Kuijt, 2023).

PUE (Power Carbon dioxide Nr. flights
Cloud service Server Usage Energy equivalent NYC-San
provider location Effectiveness) consumption (CO2e) Franciso
Google Cloud **
> Platform (GCP) Europe-west4 1m 169 MWh 631.04 kg 11
dWS  Amazon Web 1.2%k% 182 MWh 220 k 12
Services (AWS) Netherlands . 8 68220 kg .
k Microsoft Azure West Europe 1125%*** 171 MWh 639.57 kg 11

In this test, we can see that Google Cloud Platform had the smallest carbon footprint out of
the three, with Microsoft Azure as a close second, and AWS last with a much larger
footprint. This correlates well with how they were ranked by WIRED. However, the method
that was used only calculates the carbon footprint of computations in a very specific use
case, and the server locations were decided based on what was closest to where the testers

were located.

The carbon footprint of data centers owned by any of the cloud providers varies greatly.
Below, in Figure 5, you can see the carbon intensity of data centers owned by Google. This
figure shows data | fetched from Climatiq visualized by using a digital heatmap. There is a
huge gap in intensity between all of Google’s data centers, with “Switzerland (europe-

west6)” at the bottom of the list with 0.1008 grams of CO2e/h, and “Indonesia (asia-
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southeast2)” at the top with 2.68347 grams of CO2e/h. This shows that even if you choose
to use the greenest of the three top providers, you can still end up using a data center that is

less than green, depending on the location of the servers being used.

Cloud Provider All  AWS el Azure
CPU Emission Factor (gof coze/h) o (D T -

Indonesia (asia-southeast2)
Australia (australia-southeastl)
India (asia-southl)

South Carolina (us-eastl)
Singapore (asia-southeast1)
Las Vegas (us-west4)

lowa (us-centrall)

Country (Region)

Netherlands (europe-west4)
Northern Virginia (us-east4)
Germany (europe-west3)
England (europe-west2)

Los Angeles (us-west2)
Belgium (europe-west1)
Finland (europe-north1)

Switzarand (europe.wests) |

Figure 5 — Carbon Intensity of GCP data centers (Lavi, 2022)

Using the same tool, | could also see that Microsoft’s least carbon-intensive data center is
their “London (UK South)” with 0.57841 g of CO2e/h, and AWS has the top result, with their
data center “Sweden (eu-north-1)” with only 0.01893 g of CO2e/h. The data center in

Sweden also happens to be the one that is the closest to Norway.

2.2.3 SUMMARY AND REFINEMENT OF THE SECOND RESEARCH QUESTION

The second research question that was posed asked what measures we can take to make the
web solution sustainable. After doing more research into sustainability and web
development, | was left with some more specific questions that | wanted to answer in

relation to my project.
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o What are the key environmental impacts and challenges associated with web
development?

o How can | ensure that the web solution uses energy-efficient technologies and
infrastructure, and avoids unnecessary resource consumption?

o How can | measure and report on the sustainability of the web solution?

2.3 Summary of chapter
In this chapter, | have talked about the theory that lays the foundation for the work that was

done in the project, and this thesis.

The most important user-centered design processes that were followed in this project were
explained, including the Design Thinking framework, Jakob Nielsen’s ten usability heuristics,

universal design, information architecture design, and component-driven design.

Then, | talked about why sustainability has been important to me in this project, what the
United Nation’s sustainability goals are, and how the internet uses a shocking amount of
natural resources, which is important to consider when developing new or existing web

solutions.
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3 METHODS

The use of effective methods is crucial to the success of any project. In this chapter, | will
explain which methods were used, why | chose to use these specific methods, and the
process me and the team went through when using them. To provide clarity, | have
categorized the methods that were used into practical research methods, information
architecture, design methods, and testing methods. The methods and development of the
web solution described in this thesis will be laid out in a separate chapter — Chapter “4

Development”.

Preliminary results that were used to progress the design of the web solution will be
explained in each of the subchapters. The insights and data gathered through these methods
that are related to the research questions, as well as a more extensive presentation of the
final design and implementation of the web solution will be further detailed in the “Results”

chapter of the thesis.

3.1 Practical research methods

Practical research methods are normally used to gather information about the project and
its users (Andersen, 2020). In this project, | used two types of interviews, as well as
guestionnaires to gather the data. To analyze the information that was obtained from the
interviews, the project team used affinity diagramming. Finally, | did an analysis of a few

competitors for the solution that | had in mind.

3.1.1 INTERVIEWS

Interviews are a flexible research tool used to gather information from other people
(Tomitsch et al., 2018, p. 78). The method is very useful when you already have a set
problem statement and you have read up on the subject, but you want to shine more light
on the problem at hand (Andersen, 2020, p. 133). | chose to use interviews because | wanted
more in-depth information about the project | was starting. | also needed to get more

gualitative data that | could use as a base for the questions in the upcoming questionnaires.

3.1.1.1 Unstructured interview
At the very beginning of the project, | held an unstructured interview with the manager of

the company. An unstructured interview is a more free-flowing interview that asks open-
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ended questions, and new questions might emerge depending on the information you get
from your informant (Tomitsch et al., 2018, p. 78). | needed this interview to get information
about what the company wanted to get out of the project and to make sure that |
understood the assignment correctly. The interview was conducted more like a casual
meeting, but the manager was asked to participate and was informed about the purpose of

the interview.

3.1.1.2 Semi-structured interviews

To gather information about the project, | was planning to use questionnaires. This method
was chosen because | wanted to measure what all the employees of Mennt felt about the
current timekeeping solution, which was the focus at the time, and the initial ideas that the
project group had for the project. Considering that the company only has a handful of
employees, | also wanted to send out questionnaires to a control group consisting of non-

employees.

However, | felt like some essential information was missing that was needed to make the
guestionnaires useful. Some things were still unclear, like how the employees at Mennt were
using their current systems and their feelings about it. | needed more background
information, and | felt like a questionnaire with vague questions was not going to be

particularly useful.

Therefore, | chose to conduct a couple more semi-structured interviews as one of the
research methods, because | needed more in-depth information about the project. | wanted
to understand more about the current system before | could create and send out
guestionnaires, and | wanted to uncover more of the issues Mennt was having with their

current system, as well as what they would want from the new system.

Planning the interviews
While planning how the interviews were going to be conducted, | started by looking at what

kind of information | wanted to get from the interviews. | set three goals for the interviews:

1. Find out more about how the employees are using the current system.
2. Find out more about the needs of the new system/solution.

3. Gather information for the upcoming questionnaires.
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Choosing informants

When choosing the informants, | decided to limit the number of informants that would be
interviewed, mostly due to concerns about available time — both in planning and conducting
the interviews. | kept in mind that we would be asking some open-ended questions to get
more qualitative information, which would result in more data, as well as more time spent
analyzing the data. In addition to this, the data would be used to create questionnaires,

which would let me get additional information from the other employees later.

After asking if they were willing to participate, the project group ended up interviewing two
informants from the company. One of the informants was the manager of the company. |
chose to do a second interview with him because he was the only one with knowledge of all
aspects of the software that the company is using. He also collaborates closely with the
developers during development. The other informant was a project manager at the time,
who additionally worked closely with the design team. | tried to choose informants who
would represent the end users well, so with the time constraints these two seemed like the

best choice.

Interview preparation

To prepare for the interviews, the project group had a brainstorming session where we
constructed questions to ask the CEO, an employee, or either of them. Since these
interviews were going to be semi-structured, we also prepared interview guides (see
Appendix B) to ensure that all the important questions were included and that the

interviews were conducted in a consistent manner.

The interview guides began with an introduction that explained the background of the
project and why the informant was being interviewed. After the introduction, the guides
included some easy questions to help warm up the informants and make them comfortable,
followed by questions about the current solution and finally about their thoughts on what
the new system should look like. The questions in these sections also included some follow-

up questions that we thought might be useful, depending on the answers given.

In some cases, it can be useful to observe the informants while they are in a situation related
to your project (Andersen, 2020, p. 146). This is why, at the end of the interview, | included
an observational section, where the interviewers asked the informants to show how they
perform specific tasks in their current systems. | chose to do this so that | could see what it
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was like for them to navigate specific tasks in the current solution, but also to ask questions

and hear more about how they were feeling while they were interacting with the software.

Conducting the interviews

The interviews were conducted online, via Microsoft Teams. To ensure the quality and
accuracy of the data collected during the interviews, two members of the project team were
present for each interview. One team member read from the interview guide and talked to
the informant while the other wrote down detailed notes. After we conducted the
interviews, the team members had a debrief to talk about the interviews, while the
interviews were still fresh in mind. This helped ensure that we had written everything down,
that the notes were accurate, and to clarify anything that seemed ambiguous to us. To
analyze the results that we got from the interviews, we used a method called affinity

diagramming.

3.1.1.3 Affinity diagramming

To analyze the results from the interviews, the project team used Affinity diagramming.
Affinity diagramming is a method that helps organize large collections of qualitative data to
find recurring patterns (Tomitsch et al., 2018, pp. 22-23). We followed the four-step process
described in “Design. Think. Make. Break. Repeat. The Handbook of Methods” (Tomitsch et

al., 2018, pp. 22-23). See Appendix C for large-scale images of the process.

First, we collectively went through all the data we had, to identify specific problems or
observations. Any feelings or issues that the interviewees had about their current system

were noted down on separate yellow sticky notes, called “affinity notes”.

To be able to do this digitally, the project team used Miro. Miro is a free, online whiteboard
that lets team members work together in real-time. You can place text, sticky notes, and
other elements on the board, and they have a range of features that help users work
efficiently, like easy-to-use mind-maps and wireframe creators, or pre-made templates to

help project groups get started.

In the second step of the affinity diagramming, the sticky notes on the wall were grouped
according to common themes and labeled by using a blue affinity note for each cluster, with
a need expressed in the voice of a user. We repeated this process until the final step, which

III

was to “walk the wall” and generate ideas. Here, our team came up with concrete ideas for
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potential solutions, which were recorded on a different colored sticky note and attached to

the related affinity note.

This left us with a visual representation of the data we had collected, organized by common
themes and needs expressed in the voice of users. The affinity diagram helped us arrange
the qualitative data into meaningful insights, which we could then use to inform our design
process. By using this method, we were able to generate ideas for potential solutions that

addressed the users’ specific needs and concerns.

3.1.1.4 Results from interviews

We started with a total of 215 affinity notes on the board. After the third stage of the affinity
diagramming, we had grouped the users’ feelings into 12 areas. Each of these areas had
between two and six noted in them which correlated to a user’s feelings, wants, or needs

(see Figure 6 below).

Task
system

System
setup

Ut/ = -
Ux

Current
system

What | saw from the final result was that from these two interviews, we had found a huge
number of issues with Mennt’s timekeeping system. Yet, they also stated that they “liked the
current system” and that they “rarely needed help with the current system”. Looking at all

the features and options they wanted from a new system, | could see that there were too
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many things to get done, and fixing everything would not be possible within the timeframe
of the project. | did also notice that a lot of the feedback from the informants regarding their

current system was not about the timekeeping but could be related to a lack of organization.

3.1.2 QUESTIONNAIRES

To gather a lot of data with a limited amount of resources, questionnaires are a good way to
go (Tomitsch et al., 2018, pp. 102-103). Questionnaires are a versatile and cost-effective way
of collecting data from a large number of people. They provide standardized data that can be
analyzed quickly and efficiently, making them a valuable tool for researchers in many
different fields. | chose to use online questionnaires as a research method because the
project group had only interviewed two informants from the user group, and | wanted more

perspectives on the problem at hand and potential solutions.

3.1.2.1 Preparing the questionnaires

The project group got together to brainstorm questions for the questionnaire. The questions
we produced were based on the data we got from the interviews, as well as a few focus
areas that we had agreed on beforehand. Some of them were areas that were highlighted in
the interviews as problem areas or areas of interest, while the others were areas the group

thought were important to consider. The focus areas were:

o Timekeeping

o Reducing frustration

o Features to include or scrap
o Automation of timekeeping
o Providing the best usability
o Saving time for the users

o Making the system enjoyable

We put sticky notes with these focus areas on a Miro board and created related sticky notes
framed as questions. Most of the questions we came up with were related to timekeeping.
We asked about the respondents’ experiences with timekeeping software, as well as their
thoughts and feelings about what they would want to see in their timekeeping software. At
the time, the project group was still focused on creating a new timekeeping solution for the

company, which is why this was the focus of these questionnaires. | also included some
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guestions that were meant to check whether the perspectives of the informants in the

interviews matched the respondents in the questionnaires.

To make the questionnaire as user-friendly as possible, | split the questions that the project
group and | had come up with into sections. Long questionnaires are less likely to be
completed (Tomitsch et al., 2018, p. 102), and to fix this problem, | chose to use the method
“chunking” (Halarewich, 2016), by creating sections for all the questions. When choosing a
digital tool, | considered that | wanted to be able to create a multi-step form to reduce the
cognitive load for the respondents. For the same reason, | tried to make sure that the
guestions were not ambiguous, limited the number of answer options, and included “Other”

and “Don’t know” options wherever this was applicable.

Using questionnaires is a method that is usually limited when it comes to asking follow-up
guestions (Andersen, 2020, p. 139). With the use of a digital questionnaire service, | was able
to ask follow-up questions depending on what the respondent answered in the previous

question.
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| chose to write the questionnaires in Norwegian, because most of the respondents would
be native Norwegian speakers, and | hoped this would make them more comfortable and
willing to reply to the questions. | also made sure to set a deadline that was not too far

ahead, to encourage respondents to complete the questionnaire as quickly as possible.
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At the start of the questionnaire, | included an introduction for the respondents that
explained the goal of the research, and how long it would take to complete. | decided to
keep the respondents anonymous, so this was also included in the information given, as well
as my contact information in case there were any questions or issues. The respondents were
also told that there would be an open question at the end of the questionnaire, where they
could write whatever they wanted, in case there was any additional information or

comments they would like to provide.

| created two questionnaires. One questionnaire was directed at Mennt employees, which
can be seen in Appendix D. | wanted to get an honest view of what everyone in the company
thought about their current solution and the ideas for the new solution. The company only
had six employees that were available to answer the questionnaire at the time, so | also sent
out a second questionnaire to non-employees, as a control group. This was done to see how
other respondents felt about the same questions and to ensure that the needs of potential
future employees would be considered when deciding on a solution. The second

guestionnaire can be seen in Appendix E.

The reason behind separating the two questionnaires was that | wanted more information
about the current system and more open-ended questions in the questionnaire directed at
the Mennt employees. Respondents outside of the company would not be able to answer
some of these questions, like “What features are you missing in the current system?”, but |
also wanted to limit the amount of total open-ended questions to cut down the time | would

have to spend analyzing the data (Andersen, 2020, p. 140).

3.1.2.2 Choosing the right tool

| felt that the easiest way to reach out to more respondents would be to use digital
guestionnaires, but | needed to choose the right tool for the job. | did some research into the
biggest competitors of online questionnaires, like Microsoft Forms, Google Forms,
SurveyMonkey, and TypeForm. | ended up choosing Google Forms because it had all the
alternatives for question types that | needed, it was the technology | was the most familiar
with, and from my research, | could see that no features were missing that | needed in the

gquestionnaires.

Once | had finished setting up the questionnaires, | did a pilot test on each of the
guestionnaires to ensure that everything was in order and then sent them out to all the

Page 24 of 103 | Methods



employees at Mennt. The control group questionnaire was sent to a lot of people, and they
were told that they could share them with whomever they wanted since it was not relevant
whether they were in the user group. Any relevant information about the respondent would

be collected through the questionnaire.

3.1.2.3 Results from questionnaires

A lot of the research | did in the questionnaires was focused on the timekeeping system,
which did not end up being that useful to the project due to it moving in a different
direction, so | will only include the results that were relevant to the project and the thesis.
Due to some of the open-ended questions including personal information, the full extent of

the results will not be included in the appendix.

The questionnaire aimed at the employees at Mennt was the most extensive one. There was
a total of 6 respondents from Mennt that filled out the questionnaire. | wanted to know
what their feelings were about the current system, so the questions “How satisfied are you
with the current solution as a whole?” and “How much do you like the following systems?”

were asked in the questionnaires.

Half of the respondents answered that they were “Neither satisfied nor dissatisfied” with the
current solution, while the other half said they were “Satisfied” (see Figure 8). This showed

that they were not dissatisfied with the current timekeeping solution.

3 3
3
2
1
0 0 0 0
0
Not satisfied Not very Neither Satisfied Very satisfied Unsure
atall satisfied satisfied nor
dissatisfied
B Mennt

When asked about specific systems they were using, most of the respondents leaned
towards neutral opinions or liking the systems, with one system being the exception (see

Figure 9). The organizational system “ClickUp”, which Mennt was trying out for timekeeping
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at the time, got 3 replies for “Not especially”, 2 for “Neutral”, and 1 for “Likes” from the
respondents. Apart from ClickUp, it seems that the employees are mostly neutral or positive

towards the software systems that they are currently using.

3 3

4
3
2 2 2 2
1181 1 1 1M11 1
. 0 IIO 0, 0 I 000 0 OOI II 0 IOO

Timekeepingin  DevOps (other Microsoft Teams Outlook Calendar ClickUp
DevOps/7pace  functionality)

w

N

[ERN

Not at all Not especially ™ Neutral ™ Likes ™ Likesvery much B Unsure

There was also a question in the questionnaire regarding the user-friendliness of their
current system, where the respondents could rank the user-friendliness on a scale from 1 to
10. The result can be seen in Figure 10 below, and the average score was 5.6 out of 10. The

midpoint on this scale would be 5.5, so the user-friendliness score was just above this point.

B Mennt
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Some of the questions in the questionnaire were based on the project team’s ideas for
solutions to fix the issues we had found in the interviews. Two of the most positive
responses were in relation to being able to register hours directly into their calendar (see
Figure 11 above) and whether they thought the current solution would be more usable if
there was an easily accessible guide they could use (see Figure 12 below). 100% of the
employees would have liked to do their timekeeping through their calendar system, while
50% of the employees would like an easily accessible guide. The other 50% did not answer

“No” but were unsure about whether this would make the current solution more usable.

Yes No Unsure

B Mennt

The project team strongly considered building a plugin, or something similar, that would
work for timekeeping directly into an e-mail system. There were two main reasons we chose
not to do this. One of the reasons was that none of us had any experience with developing

plugins for existing software solutions. Even after the team had done some research, we
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couldn’t figure out if it was even possible to build what we imagined with our current skills.
The second reason was that the company is connected through Microsoft Azure, which
means that they are using Microsoft calendars. Microsoft calendars can be opened by so
many different clients, like Microsoft Store apps, Outlook software, web sites, and more. The
employees might be using different services to access their calendars, so even if we built a

plugin, it would not work for every type of calendar software they are using.

| had to consider what was feasible within our project’s timeframe. The question about
having an accessible guide showed that no one was opposed to having a guide, which

seemed like the most feasible option at the time.

From the “other” questionnaire group, which consisted of 14 respondents, the most
interesting results were related to what language they would prefer their timekeeping
system to be in, and what type of devices they would prefer to use when timekeeping. | have
to take into account that these questions were asked with a timekeeping system in mind,
and the respondents could have other thoughts about a documentation system, but chances
are these results would look similar. These questions were asked in both of the
guestionnaires, so | have looked at them in relation to what the employees at Mennt

answered.

For the question about language preference, the respondents could choose between
Norwegian and English, as well as a write-in option. They could choose one or more of these.
All of the respondents chose Norwegian as an option, while only 45% chose English (see

Figure 13). No one in either of the groups chose to add any languages.
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When asked about preferred devices, the top result was mobile phones, with 80% of all the
respondents, followed by desktop and laptop computers with 65% and 60% of respondents
respectively (see Figure 14). 15% of the respondents answered tablets and only 5% chose to

answer that they did not know.

When only looking at the respondents from Mennt, the “Mobile”, “Laptop”, and “Desktop”
options were all answered by all the respondents, with no one answering “Tablet” or

“Unsure”.
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Some of the open-ended questions provided some useful, general feedback that inspired the
project. One respondent said that it is “hard to find the correct task”, and another that there

were “too many choices and options in the system — it’'s sometimes hard to know what
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things are”. Having a general guide that explains things like this could potentially help the

users overcome these challenges.

When asked about what functionality they were missing, respondents also stated that they
missed having a “Norwegian language option” and that they wanted “better search

functionality”. These two comments were taken into account in the solution we developed.

From the open-ended question answers, | could also see that respondents wanted very
different, often contrasting, features from the timekeeping system. Some employees wanted
something simple and minimalistic, while others wanted to have lots of features and
configuration options. This correlated well with what | saw in the data | got from the
interviews. It was becoming very clear that finding one shared solution for a timekeeping
system that would please all the employees at Mennt would be impossible within the

project’s timeframe.

3.1.3 COMPETITOR ANALYSIS
Based on what the respondents answered that they wanted in the open-ended questions in
the questionnaires, | looked at other web services that offered timekeeping features to see if

anyone could already fulfill all the requirements.

First, | tried to identify relevant competitors. | used G2, the software marketplace, to search
through all project management software that had timekeeping features, and found that
there were a total of 106 listings available that matched our criteria (G2, 2023). This would
be too many results to go through, so | limited my search to four of them, ClickUp, Clockify,
Timesheet, and Timely. | decided to include ClickUp, the timekeeping service that the
company was already using in addition to Azure DevOps. This was done because | wanted to

see how it compared to the others.

I made a comparison of the four competitors and selected four key attributes to use when
comparing them. The four attributes were selected because they seemed important to the
company and the employees. | researched their subscription prices, visual design, and
automation features. | also checked all the competitors for integration possibilities, against
the five most important ones for Mennt, which were Microsoft Teams, Azure DevOps,

Outlook, Visual Studio Code, and Figma.
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3.1.3.1 Results from competitor analysis
The results from the competitor analysis can be seen below in Table 1. The four listings were

compared by their subscription price, automation, visual design, and integration features.

Most of them had a free tier with basic capabilities, with “pay per user per month” options if
more features were needed. Clockify was the cheapest one at 15 USD maximum price per
user, but its visual design was somewhat lacking. The best option out of the four seemed to
be Timely. It had the most interesting automation feature, with Al tracking, a modern design,
and could integrate with all of the options | was checking for. The informants in the
interviews and respondents in the questionnaires had told us that they wanted Al tracking,

so Timely would be my recommendation for Mennt to check out if they wanted to try a

different solution.

Subscription . Visual .
. Automation . Integrations
price design

Free - $29 USD :
. Some, with 3/5, not VS
ClickUp per user per Modern
manual setup Code/DevOps
month
Free - $15 USD
. Somewhat )
Clockify per user per Some 4/5, not Figma
modern
month
2.5/5, no Figma, VS
Free - $32 USD , / 8
Some, with Code, only DevOps
per user per Modern
manual setup through MS Flow
month
workaround
$9 USD - $28 USD
. ) 4.5/5, DevOps only
Timely per user per Al tracking Modern
through a browser
month

3.2 Information Architecture

In chapter 2.1.4, | explained what information architecture is (IA) and why it is important for
projects like this. In this chapter, | will focus on the specific design methods | used within IA
to create an overview of the content for the final design. After deciding to pivot away from
creating a timekeeping software, | shifted the focus to developing an internal documentation

system for Mennt AS. Given the system's emphasis on users quickly finding the information
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they need, the information architecture is crucial to the usability. Therefore, | needed to
design two types of architecture: one for how the site would be structured and one for the
data that would be on the site. The following subchapters will detail how we approached

designing these architectures.

3.2.1 DATA ARCHITECTURE

3.2.1.1 Archive content

To get an overview of the type of content that could be placed in the archive that would be
the main focus of “Menntor,” the project team got together and brainstormed articles that
we thought could be useful for the employees to have access to. We wanted the guide’s
archive to be flexible, expandable, and created in a way that would make it easy for the
users to locate the information they needed. The design of the archive content would work
as a guideline, but ultimately it is Mennt AS that will have full control over what content to

add to their archive.

During the team’s brainstorming meeting, we put all of the ideas for potential articles down
on sticky notes and placed them on a Miro board. Doing it this way is an example of bottom-
up information architecture design, as explained in Chapter 2.1.4. There were a lot of ideas,
which we also wanted the company to be able to expand on later, but we figured that if all
of these articles were placed onto a web page, it would most likely create information
overload for the user and it would be difficult and time-consuming to find the correct one.
For this reason, we tried to find articles that had something in common and placed them

into matching categories. See Figure 15 for the result.
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Figure 15 — Brainstorm of content in the guide

From this point, we created a bigger overview of the potential archive by using a mind map
that showed the relations between every category. We also built on the previous ideas and
created subcategories to ensure that no single category had too many articles inside and

avoid information overload (see Figure 16).
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When looking at this overview of the potential database, | realized that we had a lot of top-
level categories. Some of them, like Code and Technologies, could be confused for containing
the same things, and others, like “How to use the guide,” did not make sense to keep as a
top-level category that would always be visible. People who already know how to use the
guide would not need to see this category every time they logged in to the web page. That is
why | created a new overview of the top-level categories and removed a few of them by
placing the current categories that had similar themes into more suitable top-level
categories. | also had to restructure the entire database when doing this (see Figure 17
below) | ended up with four main categories — Code, Design, Project management, and
General (see Figure 18 below). With the new database design, there were way fewer

categories, and the navigation from top to bottom makes more sense.
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3.2.1.2 Database structure

| also needed to create a structure for the database that would hold the content for the web
page. The design for the archive content detailed in the subchapter above worked as a guide
for the design of the database structure. | knew that | needed information about articles and
categories because they were included in this design. | also knew that | needed a way to log
in users because the information in the archive should be exclusive to Mennt AS’s employees
and would therefore need to be secured behind some form of authentication. Through the
research, the project group had also come up with an idea about users being able to
“favorite” or “bookmark” articles, which would be saved to each user, so this needed to be
included in the database structure to provide a way to create relationships between the
users and the articles. The final draft of the structure was put into a mind map and can be

seen in Figure 19.
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| initially designed the Categories collection with multiple levels, where the main categories
were on top, then their subcategories, et cetera. This proved to be difficult in practice, and |
decided to keep categories as a single collection, where they have a mainCategory attribute
that is true or false depending on whether or not they are a top-level category, as well as
parentCategory and subCategories attributes that have relationships with other entities in
the same category. That way, | could always keep track of which category is their parent and
whether they contain any subcategories. Having this data available allowed the option of

creating a hierarchy in the navigational system on the web page.

The two content designs and the database structure provided a good overview of how the
web solution should be structured and a good base for further development of the

information architecture. The work of creating a good information architecture continued
when | created the prototypes, especially in relation to how the users would navigate and

look up information on the web page.

3.2.2 WEBSITE ARCHITECTURE
The site architecture of a web page refers to how its content is structured and organized to
create a logical hierarchy of information. It determines the ease with which users can find

what they are looking for and navigate through the site. To achieve this, | used the design
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method of site mapping, which helped me create a visual representation of the site’s page
hierarchy. | created a high-level sitemap, which is a broad overview of the website’s page

structure and does not include details about individual pages (Rosenfeld, 2015, pp. 395-397).

| used a top-down architecture process while creating this sitemap. | knew that no one
outside of the company should be able to see the content of the page, so | needed a page
where users could be prompted to log in. In the interviews, | found that the company uses
Microsoft Azure and Teams. This means that everyone that works there has a work account
that is connected to Microsoft. For this reason, | chose to use Microsoft services as a way to
authenticate the users. | decided to have a login page where the users could click a button
that would send them through the Microsoft authentication process, but the

and pages would be kept outside of the system since they would be
managed from Microsoft’s end. In the sitemap, which can be seen in Figure 20, you can see
that every page that was originally planned for, but that we later realized would be managed

by Microsoft, is marked with a blue Microsoft logo.

Forgot password Login Register user

(1] (1]
— am .
Admin role Dashboard
( [ f |\
mgwapglgyr‘:eent Article management Search results Main category Profile Bookmarks
(1] e
am — L] —
Subcategory Personal settings
____________ Article
From the page, the users will be brought to the , which works as the main

hub for the web page and is where the user will be able to access all other pages. A regular
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user would be able to navigate to a page, their page, their

page, or use a search bar that would lead them to a page. An
administrative user would also be able to access pages where they could manage the
categories and articles, but the user management would again be managed through
Microsoft’s services. In the sitemap, this was visualized by placing a blue background behind

the pages that only users with the admin role would be able to access.

The users can either navigate to the categories and articles by going through the hierarchy of
categories, e.g.: [main category] > [subcategory] > [article], or they
could be reached by using the search functionality. | decided that there was a need for
search functionality in the system early on because | wanted the users to be able to find
information in the shortest amount of time and the shortest number of clicks. If the user has
something specific in mind, a search is often quicker than clicking through several levels of

categories.

Having a sitemap helped me immensely in thinking about how the users would navigate
through the page and look for information. It was very useful when | was creating prototypes
and needed to know what pages to prototype. During the prototyping, the sitemap was also

used to discuss what functionality and components would exist on the pages.

3.3 Design methods

3.3.1 PERSONAS
The results | got from the interviews and questionnaires conducted in the phase
were useful in making a set of personas. Personas are fictional characters that represent

typical users of whatever you are designing for.

When designing the personas, | focused on attributes that were pertinent to the project. To
try and cover all use cases, the personas had differing ages, genders, and job titles, all within
the age range of someone that could work at the company. They also had some background
information relevant to how they would use the product, like if they usually work from home
or at the company location, and their own language and device preferences. At this point in
the project, | had decided to move away from the timekeeping solution and towards making
a documentation system for the company, so | included their skills with “web technologies”

and “looking up information,” ranked on a scale from 1 to 5.
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| ended up with three personas that helped guide the team when we were making decisions
in the design phase. We used storytelling with the personas to imagine what the users would
think or do. They were especially useful when creating the prototypes. When | was stuck or

uncertain about which direction to go in, | would think about what the personas would want

and need and use that to decide.

Robin

.
they/them

Jennifer.

she/her

Karl.

he/him

35 years old
Manager

23 years old
Digital Marketer

55 years old
Senior UX Designer

3.3.2 PROTOTYPING

After | had found what | think is a helpful solution to Mennt’s challenges and had mapped
out what the main parts of the information architecture would look like, | could move on to
the Prototype phase of the Design Thinking framework. Prototyping is the process of
creating a preliminary or working model of a product, for the purpose of testing and
evaluating one or more of its features. The prototype can be a physical model or a digital
simulation and is used to identify and address potential design flaws or technical problems
before the final product or system is developed. Prototyping is a crucial step in the product
development process, as it allows designers and engineers to refine their ideas and improve

the overall quality and usability of the final product.

3.3.2.1 Low-fidelity prototyping

To create the first prototype, | used the low-fidelity prototyping method, which involves
creating a rough mockup of the design using simple materials like pen and paper or digital
tools. Low-fidelity prototypes are often used in the early stages of design to explore different
ideas and test basic functionality before investing time and resources into higher fidelity

designs.
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| started by sketching out some ideas on paper but needed a way to turn them into an
interactive prototype that would allow us to perform usability tests in online sessions. |
chose to use the online wireframing tool Balsamiq because it allowed me to prototype the
layout, features, and navigation quickly and efficiently without worrying about advanced
visual design (Steane, 2014, p. 50). This was important because | wanted to focus on

functionality and user experience before investing time in a more polished visual design.

Balsamiq’s wireframing tool comes with hundreds of pre-designed components that we
could easily drag and drop into our prototype (Balsamiq Studios, no date). In the software, |
could make these components clickable and trigger a jump to another page in the prototype,
which allowed me to create an interactive prototype that | could assess with users in online

sessions. To see an example of what the prototype looked like, see Figure 22.

Because of the limited time and resources that | had available for this project, | decided that
there was not enough time to design desktop, tablet, and mobile layouts. With over 60% of
internet traffic being mobile (Oberlo, 2023), it makes sense that it has become best practice
to design for mobile devices before moving on to bigger screens (Wroblewski, 2011).
However, in the questionnaires, | found that most of the users would use desktop and
desktop applications in their workday, which is why all of our personas prefer at least one
device that would use the desktop design. In a developer company, like Mennt AS, | could
also assume that the employees will spend most of their time working on their desktops,
which is why | decided to only create the prototypes with desktop layouts. | did keep the
personas in mind when | was prototyping and thought about how some of them would
probably want to check something in Menntor on their phone or tablet, so | tried to limit the
amount of content | put on every page and made sure that every component could be put

into mobile or tablet layouts later.
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The main focus when creating this prototype was to design the system in a way that helped
the users find the information that they were looking for quickly, and with ease. At the same
time as | was prototyping, | created a few tasks that | wanted to use to evaluate the usability
in our upcoming usability tests. These revolved around the users being able to log in and
navigate in different ways to find content on the page. More details about this can be read

below, in the chapter “Usability testing.”

| put a lot of thought into how the users would navigate around the page. Jakob Nielsen
found in his research that half of all users are what he calls “search-dominant”, a fifth are
“link-dominant”, and the rest use combination of the two (Nielsen, 1997). This is why |

wanted to include more than one way for the user to navigate to the content.

In a system where the users will come to the page looking for specific information, it makes
sense to have a search system, and the users will most likely expect it to be there (Rosenfeld,

2015, pp. 212-216).

In addition to searching for content, we also wanted the clickable navigation to be easy to
understand. To adhere to the fourth usability heuristic from Jakob Nielsen’s “Ten Usability
Heuristics for User Interface Design”, which describes how standards should be used, we

used both internal and external consistency in our design (Nielsen, 1994; Krause, 2021).
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Internal consistency refers to the design being consistent within our web application, while
external consistency is about using established conventions that are used across the web. As
an example of this, we kept the top level of navigation at the top of the screen and placed
the logo for the website in the left corner. The logo was then made clickable and would lead
to the home page. Considering that some users might not be aware that this is a normal

feature in web pages, | also included a “Home” link in the navigation.

There were initially two ways to navigate between categories. | placed a sidebar on the left
side of the screen that showed the names of the categories, where if the user entered one of
the categories, the sidebar would expand and show the clickable subcategories within it.
There would always be an “overview” tab at the top of every list of subcategories, to allow
the user to navigate back to the current parent category. See Figure 23 to see what the

closed and opened sidebar navigation looked like.

Design Design
Utvikling Utvikling
Prosjektstyring Prosjektstyring
Generelt Generelt
Oversikt

Hvordan bruke guiden

Info til nye ansatte

The second way that users could navigate through the categories was on the main section of
the page. The main page functioned as a dashboard, and the first content on this page would
be the main categories of the archive. | wanted them to be prominent on the page because
this made sense with how | imagined the users would use the page. Instead of just having
links with the names of the categories, | decided to include “cover images” for each of the
categories (see Figure 22 above), which could help them stand out from each other and
make them more recognizable to the users. The category links were also placed in a module
beneath a subheading that says “Categories” to make it more clear to the user what these

elements were referring to.
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| wanted to hear what potential users thought of the idea of saving articles that they used
often, so | designed a way for them to “bookmark” articles and view these bookmarks on a
separate page in the system. | wanted these bookmarked articles to be easily available from
the dashboard, so | included a “Bookmarks” module below the “Main categories” module
that would show the three most recently bookmarked categories (See Figure 22 above). The
rest of the bookmarked articles would be available from the “Bookmarks” page, which can

be seen in Figure 24.
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In addition to the “Main categories” and the “Bookmarks” modules on the main page, |
included a “Recently read” module in the main content section that would contain up to
three most recently read articles for the authenticated user. | figured this would be useful if
the user had closed a tab on accident, or if they were picking up work that they had left off
at another time. To ensure that the user knew that the page was scrollable and to avoid
“The lllusion of Completeness” (Salazar, 2016, para. 3), | put the articles in the “Recently
read” section at the bottom of the page. The articles in the section were not completely

visible, to indicate that there is more content to be seen on the page.

At the end of the prototyping, the low-fidelity prototype included the pages ,

) ) ) , , and . Some pages that
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were planned out in the sitemap (see Figure 20) were not included. These were the page for
the personal settings and the page where administrative users could add, edit, and delete

categories and articles.

The page was not included, because | was not sure what kind of settings |
would need to include on the page, and it did not feel relevant to the usability test at this
time. In hindsight, this should have been planned out before we added it to the sitemap, but
the page could still become relevant later. The idea was that if | wanted the users to be able
to customize their experience, | would need a place in the web solution where they could
change these settings. | knew that | would not have time to include this level of

customization in the MVP, so | chose not to include any more of this in our initial design.

The administrative pages were not included because at the time | was still unsure about
what type of system | would use to store the categories and articles, and whether this would

happen in a separate system or within the web solution.

Once all of these prototype pages were finished, the project team performed a usability test

that will be explained in chapter 3.4.1 — “Usability testing”.

3.3.2.2 High-fidelity prototyping

High-fidelity prototyping is a form of prototyping that involves creating a highly detailed and
realistic representation of a product or system. High-fidelity prototypes are designed to
closely mimic the final product in terms of appearance, functionality, and user experience.
This type of prototyping is often used in the later stages of the design process and can be
created using a variety of tools and techniques, including digital mockups, interactive

wireframes, and physical models.

The high-fidelity prototyping was created in Figma and can be seen at , while the link
for the clickable high-fidelity prototype that was used for testing can be found . | based
the design on the low-fidelity prototype, as well as the results | got from the usability test
the team had conducted since then and Mennt’s design system (see Figure 25 below). My
goals with this prototype were to improve upon the first iteration of the design by fixing the
issues found in the usability test and to create a coherent visual design that is modern

enough that it would not be displeasing to the designers, or the other employees, at Mennt.
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Since Mennt AS had developed a design system that they use for their internal systems, like
their company website, it made the most sense to me that | would use that design system in
a web solution that would be used within the company. | had a meeting with the designer

that had developed the design system to make sure | used it correctly. In the hi-fi prototype,

| used their colors, font types, font sizes, and some pre-designed design elements.

When building the prototype, | also used component-driven design, as defined in Chapter 2.
Inspired by Atomic Design methodology (Frost, 2016), | started by building out our
components from the smallest pieces, categorized as “atoms”. The atoms were then
combined with each other, or with other elements, to create “molecules.” An example of
two atoms being used in a molecule component, combined with text types and colors from

Mennt’s style guide, can be seen in Figure 26.
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Creating components like this in Figma saved me a lot of time. Figma has a built-in feature
for creating components, where you can create variants within the component. This way, |
could have different states for each of the atoms that will be triggered by user interactions.
As an example, the button shown in the figure above had three states: default, hover, and
active. Once a user hovers over the button, the component will animate into its hover state;
the background color of the button will change, the drop-shadow will move further out from
below the button, and the entire button element itself will move up a few pixels. This way, it
seems to the user as if the button is moving up and out from the page. Once the user clicks
the button, the active state will be activated, the drop-shadow will become smaller at the
bottom of the button, and the element will move several pixels down on the screen as if the
button was being pressed further into the screen. These state changes would also work
when the atoms were used in combination with other components, which meant that if |
wanted to change the functionality or look of one of the components, | could do this at the
smallest possible level, and it would change across the entire prototype, and inside all the

other components. This ensured consistency in the design across all the pages.
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The most noticeable change from the first to the second prototype was in the visual design.
In Figure 27 you can see the “Dashboard” from the high-fidelity prototype, which is the same
page that was shown in Figure 22 on page 41. In this screenshot, you can see that | have
added Mennt’s colors and fonts to all the elements. | also created a logo for the project,

based on the Mennt logo. This can be seen in Figure 28 below.

| chose to go with a darker design with rounded edges because that is what Mennt uses on
their home page. Keeping in mind that the company might want to have a “light mode”
implemented on Menntor in the future since light mode can be better for the users'
performance (Budio, 2020), | decided to take steps in the prototyping and development
stages that would make this easy to design for and implement. In the prototype, | saved all

the colors as local styles, which means that if you change the color of that style later on, all
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the components that use the color will also change. The same thing was done for font styles,

gradients, box shadows, and grid layouts.

A grid layout was created for the content section of the page. The grid is 1320px wide and
consists of 12 columns with gutters of 24px in between them. There is also a spacer on each
of the sides that is 12px wide, to ensure that the content never goes all the way to the edge

of the browser.

Below, in Figure 29, you can see an example of this. This is a Category page, that shows a
module with subcategories, as well as a module with bookmarks within that category. Here,
you can see that the category components span 3 columns in the grid, while the article
component that has a little more content spans 4 columns. All the other elements, the

breadcrumbs and titles are aligned to the left of the grid.
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In the figure above, you can also see that | created a hierarchy of the titles on the page by
giving the page name the biggest size and a color that stands out more, and the subtitles

have a smaller size. This was done according to the first heuristic in Jakob Nielsen’s 10
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Usability Heuristics (see Chapter 2.1.2), which states that the user should always be

informed about the system status, and knowing which page they are on is crucial to this.

The subtitles also have an icon next to their names that communicates the content of the
module. These icons are used across the prototype in the content modules, as well as in the
navigation header, as you can see in the previous figure. The reason for this change was to
get the users to recognize these links and headings faster, which could speed up the time

they use to navigate (Harley, 2014).

3.3.2.3 Changes from lo-fi to hi-fi based on user feedback

| also made a lot of changes based on the feedback that was received from the users in the
usability test of the low-fidelity prototype. Some of the feedback | got was due to the first
prototype being low-fidelity and thus lacking some functionality. | added visual feedback
when the user hovers over the bookmarking icon, where it would change color, and a little
“plus” or “minus” icon would show up in the middle depending on the bookmarked state.
The states can be seen in Figure 26 on page 46, where the bookmark icon component was

used as an example.

A few users in the test mentioned that they were confused by the search functionality in the
first prototype. In that prototype, when the user clicked the search field in the navigation
bar, they were instantly led to the search results page. No functionality was added to the
search field in the prototype because the goal was to check whether users who were asked
to search for something would use the search bar in the navigation or the “Search” link that
would lead them to a different page where they could search. | asked follow-up questions
and all the users who were confused by the first prototype expected there to be a dropdown
list below the search field in the navigation that would show a few matching results. In the
high-fidelity prototype, | created an interactive component that was placed in the navigation
bar at the top right of the screen. The component in the layout can be seen above in Figure

27 and Figure 29, and the component with all its variants can be seen below in Figure 30.
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There were also some things that users brought up that | had completely missed, like them
expecting the “Bookmarks” heading title on the main page to be clickable and lead to the
Bookmarks page. This was fixed in the hi-fi prototype and considered for all the headings

being used for modules from then on.

One user also stated that they expected the most recently bookmarked article to be on the
far left of the overview, not the last one on the right. The users were asked in the usability
test to bookmark an article named “Nuxt”, which then updated the main page to include the
bookmarked article. The bookmarked article was placed to the right of the other
bookmarked article on both the Dashboard and the Bookmarks pages. This was an oversight
on my part, but using common web conventions, having the last bookmarked article as the
first item in the row makes the most sense and was fixed in the new prototype. The change

from the first to the second prototype can be seen below in Figure 31.
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Even though | got feedback about the users wanting to have the option to filter and/or sort
articles and bookmarks, as well as search results, | did not implement this in this iteration of
the prototype because the functionality was going to be dependent on the setup of the
database. It would also be very time-consuming to set up and test the functionality of this in
the prototype, but | figured that as long as the database collections are designed and set up

properly, it should not be an issue to add something like this to the pages later.

For the Login page, | changed the text and location of the Microsoft login button after
receiving feedback about it from a user. Logging in with an MS account was going to be the
main way for the employees to log in since every employee had access to one. When adding
visual styling to the button, | had to follow Microsoft’s branding guidelines, which meant
that | couldn’t choose a color that would stand out more from the page (Microsoft, 2023). As
you can see in the figure below, the MS login button was placed as the first login option on
the page, and the form where users would be able to fill out their username and password
was placed at the bottom. | wanted this page to stand out and be different from the others

in the system, so that there would be no confusion for the user about whether they were
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logged in. This is why this page is the only page in the prototype that does not follow the grid

layout | mentioned before since it is a page that only unauthenticated users see.

Q0 X = a2

Menntor.

Some changes were made to the navigation, as well. Most of the users that | tested the
previous prototype on managed to find their way around the pages easily, but there was
some confusion about how to go back to one category when moving into subcategories. As
mentioned in the previous chapter, | made this possible by having an “overview” tab in the
side menu below every open category (see Figure 23). Since this was not clear to the users, |
chose to remove the side menu entirely and created breadcrumbs in their place on all pages
related to the categories. This way, the users could navigate down the category tree by
clicking the category components and navigate back up the tree by using the breadcrumbs. |
chose not to use the breadcrumbs on the Bookmarks and Search pages since they did not
have any deeper levels, and breadcrumbs would not make sense there. See Figure 33 for an
example of how the breadcrumbs look on an Article page when you hover over the name of

the article’s parent category.
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Another thing you can see on the Article page is that | left a lot of room on the right side of
the grid layout. | did this intentionally because there was talk from some of the employees of
the company that took part in the first usability test, that they might want to see things like

related articles or links there in the future.

| also made changes to the Search page. Previously, all the search results were grouped
together, but | decided to split them into “Top result”, “Articles”, and “Categories” to lessen
the cognitive load for the user. See Figure 34 below for a comparison of the two prototypes.
The final result was a prototype that was used in the second usability test, which will be

discussed in Chapter “3.4.1 Usability testing”.
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3.4 Testing methods

As mentioned in the Design Thinking chapter (see 2.1.1), the Prototype phase is followed by

a Test phase, where you take the solution that you came up with and test it on real users to

get feedback that you can use to improve the solution. In this project, | used usability testing

and heuristic evaluation as my methods to test the prototypes that were created.

3.4.1 USABILITY TESTING

Usability testing is a critical step in a user-centered design process that helps ensure that the
products we create are not only aesthetically pleasing but also user-friendly. By testing the
product with real users, designers can gather valuable feedback on the usability and user
experience of the design. This feedback can be used to identify any pain points, confusion, or
frustration that users may encounter while using the product, and to make necessary
improvements. Below, | will describe how | tested the usability of our low-fidelity and high-

fidelity prototypes, and how the results were analyzed.

3.4.1.1 Choosing the participants

To test the usability of the prototypes, | conducted usability tests with five real users. The
reasoning behind choosing only five participants for the test is based on research done by
Jakob Nielsen and Thomas K. Landauer that showed that after five people, the reward you
get from testing on more users is minimal, and is likely not worth it (Nielsen, 1993). For both
of the tests, | tested three participants with no relation to the company, as well as two
employees. | wanted to test on Mennt’s employees to ensure that | got feedback that would
be the closest to real-world use. | could not use more than two employees per test because

there were not that many employees at the company, and | did not want to test the same
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person twice. After all, | wanted them to have no prior knowledge of how to navigate the

system, because this could affect how they performed in the test.

For every person | tested, | made sure to ask their age, occupation, and experience level with
similar systems. The age data from the participants in the test, as well as the ages of the
employees from Mennt at the time they filled out the questionnaire, can be seen below in
Table 2. From the table, you can see that the mean age of everyone that participated in the
usability tests is 6.7 years higher than the mean age of the employees at Mennt. However,
there was an outlier in the usability test group, with an age of 70. | think that it is important
to include users outside of the user group, not only when it comes to age, but also varying
occupations and experience levels. This was especially important to me in this project

because one of the goals was to future-proof the system.

My second research question asked about ways to make the system sustainable. For
something to be sustainable, it would have to last for a long time. If the system was only
designed for the employees that currently work at Mennt, this would maybe not be the case,
but | also want the usability to be in place for all future employees of the company. This is
important, as the company is quickly growing and will most likely change out and get new
employees in the future. A few of our participants had no prior experience with this type of
system. | thought about whether gender should play a role in our choice of participants but
ultimately decided that it was irrelevant to note down any data about it. Users of different

genders were still included in the usability tests.

Age of users Data set [\ [ET) Median Min Max
Test 1 24,70, 27,31, 28 36 28 24 70
Test 2 47,38, 32,31, 39 37.4 38 31 47

Both tests - 36.7 31.5 24 70

27,27, 28, 30, 30, 38 30 29 27 38

3.4.1.2 Preparing the tests

After | had selected the types of participants | would test on, | needed to prepare some
material for the test. Once the low-fidelity prototype had started taking form, | had written
down some tasks that | wanted the users to complete. All the tasks can be seen in Appendix
F, which contains the script for the usability test. | wrote a script to ensure that all the tests
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were performed in a similar fashion and that all the participants were given the same

information and tasks. | figured this would help me later when | had to compare the results.

The script | created contains an introduction that gives information to the user about the
project, what was going to happen in the test, and some encouragement about how there
were no wrong answers from their side. | made sure to include this to make the participants

feel more at ease before the test.

| then wrote down some easy questions for the user, about their age, occupation, and
experience level. This way, | started off easy to get the participants talking and to lessen any

stress before starting the usability tasks.

Before the user was given the task, | had written out an explanation covering how the tasks
were going to be conducted. This included telling the user that | would stop between each
step to hear their thoughts about the task, but that | also wanted them to speak out loud as

much as they could while they were doing each task.

There were three sections of tasks. The first task was about finding a bookmarked article,
but the user had to log into the system first. In the second task, they were told to navigate to
a specific article and bookmark it. The third, and final task was to find an article by searching
for it. Each of the tasks had several steps that we would give the user. That way, | could stop
and hear their thoughts about all the little details they might otherwise forget if they

navigated through several pages and steps at once.

Finally, in the usability test, | had written out three follow-up questions, a “reflection

section”. The three questions were:

1. Was there anything you particularly liked about the system?
2. Was there anything you particularly disliked about the system?

3. If you could change anything about the system, what would you do differently?

These questions were meant to push the participants to think more deeply about how they
felt while using the system and try to drag both positive and negative comments out of

them.
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3.4.2 CONDUCTING THE TESTS

Before the first user test, | conducted a pilot test on one user, where the goal was to correct
anything unclear in the script. This proved to be useful, as there were some steps in the
tasks that seemed clear to me when | wrote them but turned out to be difficult for someone

with a more limited understanding of the system.

The usability tests for the low-fidelity prototype were conducted online, using Discord and
TeamViewer, two communication platforms with screen-sharing features. Ideally, there
would be two team members available, so that one person could focus on instructing and
talking to the user, while the other could write down detailed notes about what happened in
the test. At the time, this was not possible, so | conducted the first round of usability tests
alone. To make sure that this impacted the test results as little as possible, | planned to use
longer time for each test, to ensure that | would have enough time in between each task to
take notes about everything. The participants were informed that there would be a little bit

of a wait time between each step in the tasks because of this.

For all of the tests, | tried to keep them as similar as possible by sticking to the script, with
one exception. In one of the tasks, the participants were asked to navigate to an article
related to a technology that is used in the company. | wanted to see if the employees at
Mennt could figure out where to find this article without any guidance, but participants who
were unfamiliar with the technology would be at a disadvantage here. This is why | chose to
give the non-employee participants information about what categories the article would be

placed under.

In the second usability test, for the high-fidelity prototype, the same script was used. |
wanted to see if the changes from the first prototype had improved the usability test, so |
figured that it would be best to conduct the same test over again. However, there were
some differences in how the tests were conducted, mainly that the second usability tests
were done with the participants present in-person, and with more than one member of the

team present.

Due to concerns about available time, the second usability test was performed by the two
employees from Mennt that were part of the project team, at the same time as the
development of the coded web solution was happening. Ideally, | would have waited to see
what the results were and changed the web solution accordingly, but | did not have enough
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time to do this. The analysis of the data from the first usability test happened right after the
test, while the analysis from the second usability test was done after the development was

done, during a meeting where the whole team was present.

3.4.2.1 Analyzing the test data

| analyzed the data from the usability tests in two steps. First, | went through all the
transcripts from the usability tests and placed all the insights into a grid where the columns
were sorted by the participant and the rows by what functionality in the system the insight
was related to. There were six categories — Login with Microsoft account, Bookmarks,
Navigation to main page, Navigation to article, Search for article, as well as a category

named Other — that contained any other insights collected from the participants.

For step two of the analysis, | sorted the insights by placing similar insights on top of each
other to see how many times they occurred. In Figure 35 below you can see the final result
of the second usability test, where if sticky notes were stacked, every other sticky note
would have a differing color to make the stacks more visible. The stacking was done to get a
feel for what insights were the most important, although | looked through all of them and
some insights were noted down as highly important regardless of how many times they
came up. The grids with the analysis from both of the usability tests can be seen in Appendix

G.
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The data that was collected in the first usability test was used to improve the design and
guided the decision-making when making improvements in the next prototype. Detailed

information about the changes can be found in Chapter 3.3.2.3.

The data from the second usability test was not available until after the development of the
final design had finished, so this data will be handed over to Mennt to guide any further
development. However, | did make a few changes during development that correlated to the

user feedback that was given in the second usability test.

3.4.2.2 Results from the second usability test
In this section, | will go through the most important results from the second usability test
that was tested using the high-fidelity prototype. The results will be split into the categories

n u n u

“login”, “navigation and labeling”, “bookmarks”, “search functionality”, and “other”.

Login

The users were asked to log in with their Microsoft account in the tests. As mentioned in
chapter 3.3.2.3, the “Login with Microsoft”-button had been moved to the top of the
content section to make it more visible (see Figure 32 on page 52). Some test users were still
confused by this and tried to select the form fields to log in. In the Menntor MVP, these form

fields were removed.

Navigation and labeling

By focusing on the navigation aspect in the usability tests, | ensured that the users would
have an easier time navigating to the content in the documentation system, which makes
the system more efficient for the users. Most users used the “Home” link in the header
navigation, but there were also some that used the logo to navigate back to the

page.

Having several ways of navigating to pages in the web solution seemed to be useful because
the users in the usability tests always chose different ways to navigate around the web
solution. Some people showed a preference for navigating through the header navigation,

while others would look for ways to navigate through the main section of the page.

Bookmarks
There were still a lot of questions surrounding the bookmarks, especially about the number

of bookmarks that would be displayed, if they could choose which ones would be on the
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page, and about grouping or sorting the bookmarks. Doing some more research

into bookmarking functionality could be useful for further development.

There was some criticism about the visibility of the unchecked bookmarking icons. During
the development, we did check the contrast of the colors and found that they are compliant
with current WCAG standards (see Chapter 4.3.4, and Figure 42 for results). Most users
could easily recognize the bookmarking icon and had a good understanding of the different

states of the bookmarking icon, as seen in Figure 26 on page 46.

Search functionality

The search field was overall well-liked among the test users, and everyone seemed to
inherently understand how it would work. The only issue was that one user tried to click the
enter-button on their keyboard to search for an article, which was not functional in the
prototype. This was however the intended functionality and was implemented in the MVP of

the web solution.

Other

There were a lot of comments regarding the “Newly read” articles module that was on the
dashboard. Test users wanted to know how many articles would be displayed, and some had
opinions about it being placed on the dashboard. There was talk of it being moved to a
separate page or removing it completely. Since there has been an overweight of positive
feedback on the functionality, | would not choose to remove it, but doing some more
research into how it should be used and potentially making it an optional feature on the

Dashboard page could be useful for future development.

3.4.3 HEURISTIC EVALUATION
Since there were not a sufficient number of prototype iterations that | could test the

usability on, | wanted to make sure that | had not missed any major problems in the design.

To solve this problem, | asked one of the UX designers at the company if she would do a
heuristic evaluation of our high-fidelity prototype. A heuristic evaluation is a technique in
which usability experts assess user interfaces and report any issues they find (Interaction
Design Foundation, no date-b). This can reveal insights into issues that go against common
usability standards and give teams a chance to fix them before further design or

development.
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The UX designer followed the method described in “Design. Think. Make. Break. Repeat. The
Handbook of Methods” (Tomitsch et al., 2018, p. 74). She used the ten usability heuristics
that was presented in Chapter 2.1.2 of this thesis as a checklist to evaluate the prototype.
She then ranked each of the ten categories in the checklist by a severity rating that can be
seen in Table 3 below.

Rating Description
No usability problem
Cosmetic issue
Minor issue

Major issue
Usability catastrophe

NWNKNOQ

From this evaluation | learned that | had some minor issues with lack of keyboard
functionality, the potential for having too many categories displayed on a page, and a high
potential for confusion about the naming of the categories. This could cause confusion when
users were trying to navigate to an article. The keyboard functionality was not available due
to this being a prototype, and the category naming would be controlled by the company, so

there was not much we could do about this feedback at this point.

However, we also got a score of “4 — Usability catastrophe” on the “Visibility of system
status” heuristic. The indicators for which page is currently active in the header navigation
were not clear, due to vague colors and there only being two links, which could make it
difficult for the user to see which one was highlighted as being active. In the implemented
web solution, this was fixed by correcting the color choices, and there were also more links
present, which could help the users distinguish between the active and non-active links. See

Figure 40 on page 69 for a comparison between the headers that contain the navigation.

3.5 Summary of chapter
In this chapter, | have explained the methods that were used to research, design and

develop the project that is the focal point of this thesis.

| provided detailed information about the practical research methods, information

architecture, design methods, and testing methods that were used, and presented
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preliminary results from my findings. The results provided a solid foundation for the design

and development of the web solution.
The development of the web solution will be laid out in the next chapter, Chapter “4

Development.”
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4 DEVELOPMENT

One of the requirements for this project was to develop a minimum viable product (MVP) of
the final design. This chapter will explain how | decided which features to include in this
MVP, the general organization of the development, how | chose which technologies to use,

and how they were implemented into the solution.

Once the Prototype phase was finished and there was no time for creating more iterations, |
decided that | needed to start the /mplementation phase to make sure that there was
enough time to develop our MVP within the available time. While the two team members
from Mennt were conducting usability tests on the second iteration of the prototype, |

developed the solution.

4.1 Feature prioritization

With the small amount of time that we had left on the project, | needed to prioritize what
would be included in the development of the solution. | used the MoSCoW method, which is
a method used to sort through all requirements in a project and figure out which ones
should be prioritized (Agile Business Consortium, 2014). This method helped me categorize
the features into four categories, which are explained in Table 4 below.

Category name Description

Every feature that was needed to make the system usable

e ECEVEE Features that would add a lot of value to the system, but they
are not absolutely necessary for the system to function

o[ F P EVEE Features with @ much smaller impact that could be great for
further development

TR EVER G TR (S E Features that will not be prioritized in the current
development

| placed all the features that had been included in the prototype, as well as some ideas that |
had gotten from the first usability test and the ideas for future development onto the board.
| decided that the “Must Have” category was our Minimum Viable Product (MVP), while the
“Should Have” features were features that | would implement if there was time available
when | had finished implementing the other features. Regardless, all the features would be
thought of during development as something that should be possible to add to the project
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later on. The “Could Have” category included features that | wanted to incorporate, but that
| felt needed more planning, design, or thought before implementing into the actual system.
The “Won’t Have (this time)” category had the smallest number of features in it, which only
included ideas that were not fully formed or would need a lot more planning before they

could be implemented. The final prioritization matrix can be seen in Figure 36 below.

Must Have Should Have

Microsofc
authentcation Artide & 7 st ) Bookmarking
category & funcionalicy
managament Search
.

Recentl :
Article Category / . Responsive
subcategory 5 layout
pages page

Won't have (this time)

Filtering
search
results

Light/dark
mode
themes

Figure 36 — MoSCoW prioritization matrix

4.2 General organization

After | knew which features to prioritize, | started the coding process. | used Git for version
control and set up a GitHub repo with a GitHub Project that used a Kanban board to keep
track of all tasks we needed to get done. | also used a branching system, where all new
major features were created as a branch, and then merged with the main branch when
finished. This way, | could work on different tasks at the same time without them interacting

with each other and creating issues.
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4.3 Frontend components & functionality

4.3.1 CHOOSING A FRAMEWORK

Before | started coding, | needed to choose a framework to build with. Most modern web
frameworks are based on creating components and using them as building blocks in your
development, so this worked well with me following component-driven development. | did
not have time to wait for the results from the final usability test before | started
development, but by using components throughout the project, it should be much easier to
change anything in the future. If a change is needed, it can be done by customizing only a
few lines of code, instead of changing the same code on every page of the solution. The
thorough work | did in the design of the high-fidelity prototype, where | created components
and categorized them by atoms, molecules, and so on, really made it quick and easy to

develop most of the components, pages, and layouts in the final design.

| looked at a few frameworks and ended up considering two frameworks that offer server-
side rendering. One of these was Next.js, which is based on the React framework. This was
the most obvious choice because | have the most experience working with React. The other
framework | considered was the Vue framework equivalent to Next.js, called Nuxt.
Ultimately, my decision was made easy by the fact that the developers at Mennt use Nuxt in
their work, so building the solution with Nuxt would make it easier for them to further

develop and expand on the project.

| built the frontend with the newest version of the framework, Nuxt 3. Nuxt has some
features that were very useful to me during development, like automatic page routing, easy
layout customization, automatic component imports, universal data fetching support, and

easy state management.

4.3.2 AUTOMATIC ROUTING, LAYOUTS, AND PAGE SETUP

The automatic routing was especially useful, as it provided me with an easy way to create
the pages of the system. The pages would then get automatically generated URLs, which can
be shared between employees if they want to link to a specific article or category in the
system. This was one of the features that | chose to be required in the MVP, and Nuxt made

it really easy to set up.
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When creating a file in the folder inside of the Nuxt project, Nuxt will
automatically generate a route for that page. For the pages | created that were not meant to
have any subpages, | created a single file with the name of that route. For the and

pages, that would be related to a specific article or category from the database, |
created a folder with the name of the route, and an file inside of it. Inside these files,
we could then access the id of the item from the parameter given in the route. E.g.: if the
user navigates to the route , Nuxt would know to go to the
pages folder, and “coding” would be accessible as the “id” of the route, which in turn could
be used by the page component to fetch information about the category that would be
displayed on the page. The structure of the pages folder can be seen below in Figure 37.

v [ pages

v [® archive

V' index.vue

v 38 articles
V [id].vue

v [ categories

V [id].vue
V' bookmarks.vue
V indexwvue
V login.vue

V search.vue

Nuxt also recognizes page layouts automatically if they are placed in the folder. As
explained in the chapter about the high-fidelity prototype, | had two different layouts in the
design — one for authenticated users, and one for unauthenticated users that was used on
the page. To implement this, | created two layout files in the repository (see Figure 38).
The file will always be recognized by the framework as the default layout for all
pages unless something else is specified, so | used this for our authenticated layout. The

other layout was then specified as the layout for the page file.

Vv mm layouts
V' defaultvue

V' unauthenticated.vue
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4.3.3 COMPONENTS
The components were all created as .vue files inside the /components folder in the project.
This way, Nuxt knew that they were components, and | didn’t have to import them into

every page or parent component when | wanted to use them.

Below in Table 5, you can see an overview of all the components that were developed. Most
of these were identified when creating the prototype, but a few did not exist as separate
components. These new components were ArticleLink, Logout, MainCategories,

NavSearchBarResults, and SkeletonPlaceholder.

Name of component Description Sub-components
ArticleCard Container that displays Bookmark
information about, and Button
functions as a link to, an

article

ArticleHeading The heading used on article Bookmark
pages

ArticleLink Link related to articles

displayed on article pages

Bookmark Bookmarking icon that

changes depending on

bookmarked status

Breadcrumbs Breadcrumbs for the

category and article pages

Button (animated)

CategoryCard Container that displays

information about, and

functions as a link to, a

category
DesktopNavBar Header and navigation for NavLink
desktop layouts NavSearchBar
Logout
Button that lets the user log
out
MainCategories Module that displays the CategoryCard
main categories from the SkeletonPlaceholder

database
MicrosoftLoginButton Login button that adheres to

Microsoft’s design system
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ModuleHeading Heading with icon used for
NavLink Internal links used for the
_ main navigation

NavSearchBar The search bar that is NavSearchBarResults
displayed in the desktop
header

NavSearchBarResults Displays list of results from NavSearchBarResultsOption
search in NavSearchBar

\EVAEE (o BTG EET 051 | One of the results to be
displayed in
NavSearchBarResults

PageHeading Heading for single pages

SearchField Search field for the search
page

SkeletonPlaceholder Skeleton loading placeholder
for ArticleCard and
CategoryCard components

Table 5 — All developed components

In the prototype, ArticleLink and NavLink were variations of the same component. This
worked fine for the prototype, but in the actual system they were very different, so | split
them up to make sure that if | wanted to change something in one of them, it wouldn’t have
to affect the look or functionality of both. NavSearchBarResults was a part of the
NavSearchBar, while the NavSearchBarResultsOption was its own component. | decided to
split the results section into its own component since it included both a generated list of
another component, as well as some other functionality. You can see a visual representation

below in Figure 39 that explains how the component was broken up into smaller pieces.
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Logout, MainCategories, and SkeletonPlaceholder were all completely new components. The
logout component replaced the two icons that were placed to the right of the search bar in
the high-fidelity prototype navigation. The “help button” that was there before was meant
to give basic information about the system, but | decided that it was taking up necessary
space, and an article could be created in its place if the users needed this information. The
profile icon that was there was not created due to there being no use for it at this stage of
the system. It was meant to contain a dropdown menu that would lead the user to their
personal settings, as well as a way to log out of the system. The Logout component was
simply a button that would log the user out of the system, which was needed after
authentication was set up. A comparison between the headers from the lo-fi prototype, the

hi-fi prototype, and the finished solution can be seen in Figure 40.
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was created as a separate component that would fetch the main categories
of the system, due to the way the category collection was set up in the database. | needed to
filter out the main categories, and this was happening on more than one of the pages, so |

saw the need for a component that would do this.

was a component that | decided to add because the system would
sometimes take a second or two to load all the categories or articles onto the page. We
decided that for the user not to be confused about the missing components, having a
skeleton loading component in place while the data was being fetched was a quick and easy
solution to provide some feedback to the user. | added a package called
that contained pre-made skeleton loading style classes that were used to create a loading

skeleton for the and the

Apart from the aforementioned components, every other component was identified and
created based on the high-fidelity prototype. However, as you could see in Figure 40 above,
some of the components were changed slightly. | decided to add back the “Search” link to
the navigation, which was there in the first prototype and then removed in the second due
to it feeling like it was taking up unnecessary space. Since the search bar in the header was
made less prominent in the developed solution, | decided to add it back as its own link again.
This also made the most sense, as the search page also functioned as its own, separate page,

unrelated to the search field in the header.

You can also see in the figure above that | added an additional link to the navigation that had
not been there before — . The archive page was added for two reasons. One of these
was that | wanted to make it clear that the page was its own page that showed
content from other sections of the system, not the main page for the . This had been

a point of confusion for some users in the usability tests.

The other reason was that if the system was to be developed further, adding more
functionality, there should be a page that contains the “archive” of the guide, i.e., the
categories and the articles. | considered just calling it “articles”, but there had been some
uncertainty around the word “article” from some of the users in our first usability test, so |

decided to find a word that encompasses both the articles and the categories.
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Another component that changed was the Breadcrumbs component. In the high-fidelity
prototype, | designed the component with a dropdown-on-hover system, that would display
the sibling categories of the category the user hovered over. | did not implement this in the
web solution, as this would require the page to fetch and process more data than necessary

every time the user changed pages, due to the way the system was set up.

There were some components that we left out of the development as well. The Login page
had the biggest change due to some components being removed, as you can see in Figure 41
below. | decided to focus on only one of the ways to log in due to limited time, and the most
important one was by far the Microsoft Azure login. This meant that the other login option
on the page was rendered useless for the time being, so | did not spend any unnecessary
time developing these components. More about this in the subchapter about Authentication

later in this chapter.

Menntor.

Mmenntor.

4.3.4 ACCESSIBILITY FEATURES

In the implementation of the web solution, | considered common ways to ensure that the
pages are accessible to all users. | used semantic HTML wherever possible and made sure the
headings on the pages were in the correct order. The page also naturally has very large font
sizes due to my use of the Mennt design system, which can be good for users with low

vision.

The color contrast checker developed by the “Institute for Disability Research, Policy, and
Practice” was used when checking the contrast of the text and graphic elements on the web
page (see Figure 42). The white and light green colors passed all tests against the

background color, while the darker green color that was used for inactive links, buttons, and
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some graphic elements passed everything except the “Normal text — WCAG AAA”-test. With

the way the colors were used, the color contrast on the page should be excellent.

Contrast Checker Contrast Checker
Home > Resources > Contrast Checker Home > Resources > Contrast Checker
Foreground Color Background Color Foreground Color Background Color
#62DAA0 | [ #182626 | I #4F9797 | N #182626 | I
Lightness > Lightness Lightness | Lightness
L] | L]
- - -—

W
G
Contrast Ratio Contrast Ratio
8.96:1 4.61:1
permalink permalink
Normal Text Normal Text
weacaa: (D I (IIFYIN Pass )
WCAG AdA: @ The five boxing wizards jump quickly. WCAG AAA:  Fail
Large Text Large Text
IXFYSI Pass ) weacax: @D
WCAG AAA: @ The five boxing wizards jump quickly. WCAG AAA: @
Graphical Objects and User Interface Components Graphical Objects and User Interface Components
weacan: (D (UIXYNN Pass )
\4

Keyboard functionality was manually tested on all pages during development. An issue was
discovered with the keyboard navigation in the navigation search field, where the user can’t
navigate through the links in the search results without the search field closing the results
and clearing the search field. This was due to the way | set up the functionality that displays
the search results, and | did not have time to fix the bug before finishing up development.
Due to there being no responsive layout implemented, there is also an issue where the users
currently cannot zoom the page to 200% without the content being moved off the page or

hard to read.

Except for these two cases that we are aware of, the website should be compliant with the
universal design laws that are currently in place in Norway (IKT-lgsninger, 2013; The

Authority for Universal Design of ICT, no date-a).

4.3.5 STYLING

For the styling of the pages and the component, | wrote mostly custom SCSS. SCSS is a CSS
extension language that gives us a few extra features. | mainly used it because of its ability to
nest the styling code, as well as the import and variable functionality. Nuxt also supports

SCSS with little to no configuration needed.
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v [\ styles

_colors.scss

_fonts.scss

_shadows.scss
_variables.scss

main.scss

There were several files relating to styling in the project. Three files in the folder (see
Figure 43) contained variables, categorized by colors, fonts, and shadows. These files were
then all imported into the file. Nuxt 3 uses Vite under the hood, and with a
few lines of code in the Nuxt configuration file, | could tell Vite’s CSS preprocessor to use this

file as variables that would be accessible in every component file throughout the project.

As mentioned in the “High-fidelity prototyping” chapter, | chose to go with a darker design
but wanted to ensure that every color and font could be easily changed later if necessary. By
separating variables into different files and using the consistently in every component, it

should be easy to make any changes in the project in the future.

For the main project styling, | had a separate file that contained general styling
that was not related to specific components. For the component styling, | used scoped styles

within each component to make sure that their styles did not affect other elements in the

code.
To ensure cross-browser consistency, | also downloaded the CSS file asa
package and configured Nuxt to load this file, the file, and the

library CSS file globally into the system.

The icons used in the project were from the free, open-source icon library “Bootstrap Icons”.
These were available in Figma during the prototyping and were easy to copy over into the
code when needed. By using SVG code, | could easily customize the icons in any way |
needed. The icon library was selected because | knew that Mennt was planning to use

Bootstrap as their styling library in future projects.
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4.4 Data management

Setting up the technology that manages the data that is being used on a website can be
time-consuming and difficult, which is why | chose to use a headless CMS to create, edit and
delete the categories and articles in Menntor. A headless CMS is a content management

system that exists separate from the application that it manages the content for.

| looked at four different providers for our CMS — Strapi, Decap CMS, Tina, and Sanity.io.
Sanity.io did not offer a REST API, which meant that | would have to learn another new
technology. With the time | had available, Sanity was not an option. Tina seemed nice for
writing articles by using markdown but did not offer all the features that | needed. Decap
CMS moved from Netlify to another agency partner while | was doing the research. | thought
about the possibility of the new agency making big changes to the system in the near future

and decided not to risk this.

| decided to use Strapi, which has a great user guide for both developers and content
creators, a lot of customization options, and was very extendable. The Strapi graphic user
interface is also very visually pleasing and intuitive and should be easy enough to use for
whoever is going to manage the library. In addition to this, they offer image optimization,
which saves on loading times and data sending. This is not only beneficial to user experience,
in that the users won’t have to wait as long for the images to load, but also good for

sustainability, in that it limits the amount of data that is being fetched each time.

When thinking about further development, | looked at the options for creating custom pages
inside of Menntor later that would talk to the Strapi CMS, where the employees could add,
edit, and delete categories and articles. The research | did into Strapi showed that this
should be entirely possible. Strapi also has a scalable database structure, with several
options for SQL databases that can be exported into other databases if the company decides

to move to another system later.

Strapi also has built-in support for adding alternative text and captions to images, which is
great for accessibility and usability on the page, as well as the option to add i18n
(internationalization) later on. If the company expands to other countries or gets employees

that speak different languages than Norwegian, this could be beneficial in the future.
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Strapi was set up in a folder inside the project, and being a headless CMS, it runs as a
separate server from the Nuxt instance. | created content models inside the project, based
on the database modeling | had done earlier in the project (see chapter 3.2.1 and Figure 19).
These models can easily be changed by an administrator, and everyone given access to the

system can create, edit, and delete content within the constraints of these content models.

4.4.1 PINIA

| needed a way to fetch the data from Strapi and use it throughout the web solution. To do
this, | used Pinia. Pinia is a state management tool for Vue and Nuxt, referred to as a “store”
because it stores the data. It allowed me to fetch and manage data, and to share the data
across the components and pages in the application. | created files (see Figure 44) that

functioned as “stores” for articles and categories that would talk to the Strapi server.

v [ stores
article.js
category.js

indexjs

search.js

4.4.2 MARKDOWN PARSING
The articles that are written in Strapi will be sent to the front-end as markdown text. If this
text was displayed directly on the page, it would include a lot of strange symbols, no
formatting, and could confuse the reader. To parse the text, | included the package

as a dependency in the project. | then wrote it in as a plugin in the Nuxt project
that could be used to parse the text inside of the pages. You can see how this looks

on a page in Figure 45 below.
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4.5 Authentication

To authenticate the users, | had decided early on that they should be logged in via their work
accounts, which were connected to Microsoft Azure. | asked the manager at Mennt to give
me access to set up an “App” inside of their Azure Active Directory. In this app, | could limit
the supported account types to “My organization only”, which means that only employees
that have accounts that belong to the Mennt organization will be able to access this app and

its contents.

To set this up inside the project, | used a package called nuxt-auth which is an open-source
authentication module from Sidebase. This module is supported by Nuxt as one of its official
modules and quickly allowed me to connect to Azure through the Open Authorization
(OAuth) protocol by adding a simple configuration file to the project. The module then
redirected any unauthenticated user to the login page, as well as gave me an easy way to log

in the user and access the user data that was provided from Azure.

The data provided by the application was more limited than | had expected, only including
the user's full name, e-mail address, and a profile image if it existed. This caused some issues
for one of the key functionalities in the system — “bookmarking”. For a user to be able to

bookmark an article, | would need some way to store the information in relation to that
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user. | was planning to use a unique ID of each user and store this information in the Strapi
CMS, along with a relation to their bookmarked articles. | could have implemented this by
using their e-mail as the unique ID, but the e-mail can be changed for the accounts in Azure,
which would mean that if Mennt at some point wants to change their naming system for
their e-mail addresses, the users would lose all their bookmarked articles. This would not be

ideal and goes against the goal | set for future-proofing the system.

Since | did not have administrative access to the Azure Active Directory, | could not change
the data that was sent to the system, but it is possible for Mennt to do this in the future. For
this reason, | chose not to implement the bookmarking functionality, even though

everything was made ready for the functionality to be implemented.

4.6 Search functionality

For the search functionality, | chose to not create a custom solution, but instead added a
search engine that would run on another server. The reason | did this was that | wanted each
change in the search menu to trigger an update in the results that were showing on the
page, so | needed the search engine to be quick. Below in Figure 46, you can see what the

search functionality looked like in action from the Dashboard and the Search pages.

Menntor. oo Menntor.

Velkommen, Isak!

| ended up using Meilisearch as a search API because it fit the criteria well, and it already had
a plugin on the Strapi Marketplace, which made it really easy to integrate. It allowed me to
create a custom search collection based on Strapi collections that | wanted the users to be

able to search through in an instant (Vermandel, 2023).
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4.7 Summary of chapter
In this chapter, | have given an explanation of how the implementation of the web solution
was carried out. The chapter started by describing how | decided which features would be

prioritized in the development.

| have provided a thorough walkthrough of how the functionality of the web solution was set
up, including the frontend components and functionality, the management of data for the
content, how the users of the solution will be authenticated, and how the search

functionality was implemented.

A presentation of the finalized web solution —the Menntor MVP — can be found in the next

chapter, which contains a description of the results in this thesis.
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5 RESULTS

In the previous chapters, | laid out the theory on which the thesis was based and explained
which methods were used to empathize with the users and figure out a solution to the issue
at hand. It was also explained how the project group and | designed and developed Menntor
through the use of information architecture design, prototyping, usability testing, and,
finally, the implementation of Menntor. This chapter will present and explain the most
important results that were obtained from using all of these methods pertaining to my

research questions in this thesis.

5.1 The design of “Menntor”

Together with the project team, | designed a solution that we think will solve a lot of the
problems that Mennt is facing. This solution was “Menntor”, an internal documentation
system where the company can add, edit, and delete articles related to their work. The
employees can then look up these articles in the system by either navigating through the

system’s categories or by using the search functionality.

5.1.1 SOLVING THE CORRECT PROBLEM

To arrive at this solution, | looked at all the data that was collected through the research that
was done by the use of practical research methods. This includes the interviews, the
guestionnaires, and the competitor analysis. From the affinity diagramming and
guestionnaire analysis | could see that Mennt had a lot of issues relating to their
timekeeping system, which was the main focus at the time, but there also seemed to be
some challenges with organizing the information regarding the other software systems they

were using. However, they stated that they were not dissatisfied with their current system.

| decided to change the course of the project after the and phases had
been completed because | learned that the employees of Mennt wanted a range of different
features and options from a timekeeping system that would be impossible for us to achieve
in a short amount of time. | could either try to design and implement a timekeeping system
that would be extremely limited due to the scope of the project, or | could pivot and try to
create something more useful. The alternatives that were considered have been described in

Chapter 3.1.2.3.
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In the competitor analysis | conducted, the most interesting result was that | found a total of
106 listings that matched our criteria with only a quick search. This showed me that there is
a lot of competition that has made similar software. One of these could likely be a better fit
for Mennt AS and their employees than what a project team consisting of three people could
design and develop in four to five months. This is ultimately what made me decide against
the timekeeping solution plans. | could not see a way to justify spending a lot of time
developing a timekeeping solution that would be less usable than something that already

exists on the market today.

The second research question in this thesis asked what measures can be taken to make the
web solution sustainable. Creating a system that is likely not going to be used would go
against basic sustainability principles since hosting another timekeeping web solution would

mean that more data than necessary would be stored.

After | decided to take the project in a different direction, there was not enough time to do
extensive research into the potential solutions the team had come up with, but | had gotten

some useful information from the research that helped guide our choice of solution.

5.1.2 FOCUS ON THE USERS & THE SOLUTION

| always made sure to include users outside of the user group when making design decisions,
because | wanted the design to be universal. Regarding our target group, | found that the
current employees had a mean age of 30, with a mix of gender identities. Mennt AS employs
people with various backgrounds and roles. They currently employ web developers,
designers, and marketing professionals, but could employ people from other professions in

the future as they expand.
The research showed that the employees at Mennt wanted a new system that would:

o have a modern, visually pleasing user interface,
o be minimalistic, helpful, and easy to use,

o help them remember details about their work,
o help them collaborate as a team,

o have the Norwegian language as an option,

o and keep everything in one place.
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“Better documentation” had also been a topic that showed up in both the data from the
interviews and from the questionnaires. With all this in mind, | ended up with the idea that
Mennt could benefit from a system where they could store all the information that the

employees would need to guide them in their workday, sort of like an employee handbook.

Employee handbooks often contain information like HR information, employee rights, and
company policies. Since the system would be created in a way where Mennt would have
total freedom over what information they would store in it, | decided to not name the
system an “employee handbook”, but instead an “internal documentation system”. My goal
was to assist them in resolving their challenge of managing a large number of internal

software systems, so this label was better aligned with the system’s intended purpose.

5.2 Implementation of web solution
The main result of this thesis is “the Menntor MVP”, a web solution that implements an

internal documentation system for Mennt AS.

This web solution addresses the problems that Mennt had with their growing number of
internal software systems by giving them a place to store documentation related to these
systems that the employees can use when they need guidance. The research and design
described in the Methods chapter provided the necessary guidance for the implementation

fo the web solution.

Menntor

Velkommen, Isak!

At the end of the project, the main results of the implementation of the web solution were:
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o A modern design with a focus on usability
o Universal design with current and future employees in mind
o More features were implemented than necessary for the MVP

o Sustainable design features

5.2.1 USABILITY AND UNIVERSAL DESIGN

In the final implementation, Strapi CMS was added, which gives the company full control
over the naming of these categories and articles so they can change this to fit their own
needs. This was a result of the research from the usability tests which showed that the
labeling of the categories, which was guided by the content hierarchy | created, could still be

confusing to some users.

Menntor.

Menntor.

[

Koding

By reducing the amount of content that was placed on each page and focusing on testing the
navigation design in the usability tests, | did my best to minimize the user’s cognitive load
and make the system as user-friendly and efficient as possible. The final visual design and
page architecture was based on the prototypes | created, guided by the information
architecture design, and improved by usability testing, as detailed in Chapter 3.3.2. Using a
component-driven design system also ensured that web pages look coherent, which makes

them more recognizable to the users.

With universal design in mind, the team tested the usability on users both in the user group
and on other potential users to ensure that everyone is included in the design. | also made
sure to include common accessibility features, as explained in Chapter 4.3.4. As mentioned,

there were only a couple of features missing for the system to be WCAG-compliant.
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5.2.2 FEATURES IMPLEMENTED

In Chapter 4.1, | explained how | chose which features to prioritize in the Development
phase. All the features from the “Must have”-category were implemented in the web
solution. | also had time to implement three of the features from the “Should have” category

V(4

— “Search functionality”, “Search page”, and “Bookmarks page” (see Figure 36).

The system could work just fine without the search functionality since there are other ways
to navigate to the information, but | chose to prioritize implementing this functionality
because it is an important way for the users to be able to find the information they need in

an efficient way.

Menntor. Menntor.

Even though the bookmarking functionality was not implemented, as explained in chapter
4.5, the bookmarking page, buttons, and modules were created so that everything is ready
for the functionality to be implemented. The bookmarking feature was a key feature in the
solution, even though it’s fully functional without it. It should be quick and easy for Mennt to

add the connection between the users and the bookmarked articles later on.

5.2.3 SUSTAINABILITY
To ensure sustainability in the web solution, there were two areas that | focused on. One of
these was future-proofing the system, and the other was to reduce the amount of data that

would be stored on the server.

Using universal design principles was not only done for the usability of the systems, but to
ensure that the system would be usable for not only the current but also future, employees.
To make sure that the system would last for as long as possible, | also chose technologies

that were stable and considered “mature”, so that they would not cause any problems in the
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near future. When choosing the database for the CMS, | made sure that it could be migrated
into another system later if needed. These considerations should improve the longevity of

the system.

| did my best to reduce the amount of data that was on the page, and that was fetched
between the frontend and the content management system. By saving the data fetched
from the CMS inside a “store” on the frontend, and then using that store to mutate the data
and share the data with components, | limited the number of times the client would need to

fetch the data from the CMS.

Using component-driven development also reduces the amount of total code needed to be
saved on the server, and by connecting to Mennt’s Azure registry for authentication, there
was no need to store any duplicate data in the Menntor CMS. The majority of the styling
code was created inside a component and scoped so that it would only load when the
component was loaded to the page. This way, the server would have to send less data to the

client for each page load.

The web solution was not deployed, because the company will take care of hosting the
system. The research that was done into cloud hosting, where | found which major servers
are the least carbon-intensive (see Chapter 2.2.2.1), will be delivered to the company as a
recommendation for how to host the system in a way that uses the least amount of natural
resources. High-quality screenshots from every page in the implemented solution can be

seen in Appendix .

5.3 Summary of chapter
In this chapter, | have presented the results of this thesis. The two main results from the
project that the thesis is focused on are the solution, or concept, that the project team and |

came up with, as well as the minimal viable product that was developed from this solution.

Related to the solution, | have talked about how we reached the right solution for this
project by following the Design Thinking framework that focuses on finding the correct issue
at hand before coming up with solutions. This framework also puts the user at the center of
all design decisions, so the user needs that we found in the project were also presented in

this chapter.
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In the section about the Menntor MVP, | detailed which features were implemented, how
universal design principles were included in the development process, and how the web

solution was made as sustainable as possible.

In the next chapter, “Discussion”, | will go through all the research questions and their
refinements and discuss my findings in this thesis. Finally, | will provide my conclusions on
these questions, as well as a final conclusion related to the main problem statement in the

thesis.
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6 DISCUSSION

The main problem statement in this thesis was “How can the issues that Mennt is having due
to a growing number of internal software systems be solved through the development of a
web solution?” | have looked at principles for user-centered design to guide me in finding the
correct solution to their issues. Two accompanying research questions were posed to

account for the usability, efficiency, and sustainability of the web solution.

6.1 First research question - Usability and efficiency

Our first research question was “How can the web solution be designed in a way that makes
it user-friendly and ensures efficiency for the user?” In chapter 2.1.6 | presented a list of
guestions that were asked to help me answer the research question. | will now go through

these one by one and discuss my findings.

6.1.1 WHAT ARE THE SPECIFIC USER NEEDS AND PREFERENCES THAT THE WEB
SOLUTION SHOULD ADDRESS?

By using the Design Thinking framework, explained in Chapter 2.1.1, | followed principles of
design that focus on putting the user’s needs first and finding the correct problem before
putting forward a solution. The first step of the framework is to empathize and develop an
understanding of the users that you are designing for. In this project, | did this my using the

practical research methods that are detailed in Chapter 3.1.

After having developed a deeper understanding of the project, | found that the needs of the
company would likely not be solved by creating another timekeeping solution. Looking at the
research | had available, Mennt’s requirements for a new timekeeping system would be
impossible for this project team to create within the project’s timeframe and could
potentially be solved by existing solutions. The research also showed that a potential
solution could be an e-mail plugin, but this would need to be developed across several
platforms, which was also not within the scope of this project. | decided that the best
solution available was to create a custom, internal documentation system for Mennt, to

improve the access to good, useful documentation for the existing systems.

Ideally, | believe that | should have repeated the Empathize and Define phases when

deciding on a new direction for the project, to better understand the specific user needs
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relating to a documentation system. The time limitation pushed me to move on with the
project, but the user needs that related to both solutions were identified from the research

that was done and can be seen in the list in Chapter 5.1.2.

So, were the needs met through the solution that | came up with? From the research, | saw
that the issues stem from some of the users lacking an understanding of how the current
system functions. This problem can be solved in more than one way. The most obvious one,
that | was focused on from the start, was to replace the current system with a new one. This
would be too comprehensive for a project of this size and could also create more problems
for the company if the new system was not adequate. | would not say that all the related
issues can be fixed by the solution that was created, but it should at least be an

improvement.

6.1.2 HOW CAN | ENSURE THAT THE WEB SOLUTION IS ACCESSIBLE AND
INCLUSIVE FOR USERS WITH DIFFERENT ABILITIES AND BACKGROUNDS?

In the Theory chapter, | talked about accessibility and universal design principles, and how
they differ from each other. Throughout this project, | have used principles for universal
design to guide the research and design choices that | made. Whenever research was done,
the current and future employees of Mennt were included. Since | have no way of knowing
who the future employees of Mennt could be, | included control groups in the research to
see what people outside of the company would think about the same questions and

suggestions.

In this project, | have tried to follow the laws and regulations that are in place in Norway,
related to universal design (IKT-lgsninger, 2013). The laws differ based on whether the
company that owns the web solution is private or publicly owned, but they demand that a
subset of the Web Content Accessibility Guidelines are followed (The Authority for Universal
Design of ICT, no date-b). Norway also has workplace regulations in place that state that
“permanent workplaces shall be designed, dimensioned and furnished to accommodate
employees with disabilities so that they are able to work in the undertaking (The Workplace

Regulations, 2013).”

In Chapter 4.3.4, | have detailed the accessibility features that were included in the
implementation of the Menntor MVP. By following the rules and regulations in place, the
implemented solution should be accessible to most people. There are, however, still some
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limitations in the implemented solution. In the chapter previously mentioned, | explained
that | had found two issues that break with the regulations that | did not have time to fix — a

keyboard issue with the search bar, and not being able to zoom the page to 200% text size.

Not being able to zoom to 200% text size is due to a larger limitation with the project, which
is the lack of mobile and tablet layouts. Not having layouts for mobile and tablet devices
makes the solution less accessible by default. A study mentioned in the book “Mobile First”
mentioned that 64% of the participants used their smartphones at work (Wroblewski, 2011,
p. 25). Most people nowadays always have their phones nearby, so not being able to check

the Menntor guide through a phone could be a major nuisance.

6.1.3 HOW CAN WE STREAMLINE THE USER EXPERIENCE AND MINIMIZE
COGNITIVE LOAD THROUGH INTUITIVE NAVIGATION, CLEAR LABELING, AND
EFFECTIVE USE OF VISUAL DESIGN?

To make the navigation as intuitive as possible, | started by using principles of information
architecture to lay the foundation for how the users would navigate through the web
solution. Several ways to navigate through the web solution were included — menu links in

the header, search, and breadcrumbs on the pages that were several levels deep.

The navigation was also a huge focal point in all the usability tests, to ensure that every
navigation option would be understandable and efficient for the users. There were changes
made based on user feedback that should make the navigation more understandable. In the
final usability test, not a single user had issues with the clickable navigation or the search

navigation.

As mentioned in Chapter 5.2.1, the naming of the categories still confused some users. |
don’t see this as a major issue, because the system will be delivered to Mennt without any
content, and they can choose the names of all categories and articles themselves. This way,
they can choose category names that make the most sense for the people that work there

and adjust them as they go.

The feedback from the users in the final usability test that | would consider critical to the
user experience was noticed, and fixed, during development. The rest of the feedback that
was received was mostly related to the user’s personal preferences and should not impact

the user experience dramatically.
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Using component-driven design in the prototyping and final implementation of the web
solution helped me ensure that the visual design and functionality were consistent across all
pages. | would consider this to be a more effective way to design web solutions for the
developer, as well as a good way to minimize the cognitive load for the users that expect

consistency.

6.1.4 HOW CAN WE TEST AND EVALUATE THE USER-FRIENDLINESS AND
EFFICIENCY OF THE WEB SOLUTION, AND MAKE ITERATIVE IMPROVEMENTS
BASED ON USER FEEDBACK?

To test and evaluate the usability of a web solution, several methods can be employed. In
the context of the Design Thinking framework, the and phases aim to create
iterations of your idea that can be tested on real users to gather feedback and make

improvements.

In this project, | have made two prototype iterations of the web solution — a low-fidelity
prototype and a high-fidelity prototype. To test and evaluate their user-friendliness and
efficiency, | performed usability tests on five users between iterations. The idea behind using
only five users was explained in Chapter 3.4.1.1. This method is great to use when quickly
making several iterations of prototypes, to discover most of the flaws before making
improvements and testing again. On the one hand, | did discover a lot of major issues in the
first test and the results from the second usability test showed major improvement. On the
other hand, | could have discovered more usability issues if | had time to create more

iterations of the prototypes.

To test the final prototype, | also asked an expert to evaluate the design. Most of the issues
from the Heuristic Evaluation (see Chapter 3.4.3) were fixed in development before |
received the results of the evaluation. | caught some mistakes during development that
seemed obvious to fix, but these improvements were never tested on real users to get
proper feedback. The second usability test also included feedback that correlated with the
issues | had changed, but that does not necessarily mean that my implemented fix was the
correct one. If any major usability flaws are discovered in the future, they should at least be

easy to fix since | have used component-driven design across the solution.
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6.1.5 SUMMARY & CONCLUSION TO THE FIRST RESEARCH QUESTION
The research question posed was “
" In this section, | have looked at

some sub-questions that were created to help me answer this question.

The first sub-question — “What are the specific user needs and preferences that the web

solution should address?” — showed me that to design a solution that fixes the user needs,
you should not only focus on fixing the solution but also figure out what the root cause of
the issue is. This was done by following the phases in the Design Thinking framework from

start to finish.

The second sub-question asked, “How can | ensure that the web solution is accessible and
inclusive for users with different abilities and backgrounds?” For the web solution to be user-
friendly to all users, the design process needs to include all of these users. This is what the
concept of universal design aims to solve. The best way | could find to follow universal
design principles in this project was by including current and future user base in all ideas,
including control groups when doing research, and following accessibility guidelines created

by experts in the field.

“How can | streamline the user experience and minimize cognitive load through intuitive
navigation, clear labeling, and effective use of visual design?” was the third sub-question
that was asked. The navigation and labeling of the system and the content within the system
were created through the use of information architecture design. The usability tests showed
that there were still improvements to be made in both the way the users navigated through

the pages to the content and in the names that were chosen for the content categories.

Having a good baseline to work off of — the sitemap, the content architecture, and the
database architecture — was very useful to guide the design process, but feedback from real

users was needed to make the user experience an efficient one.

To create an effective visual design, component-driven design methodology was also used in

both the prototyping and the development of the solution.

The fourth and final sub-question — “How can I test and evaluate the user-friendliness and
efficiency of the web solution, and make iterative improvements based on user feedback?” —

was answered by the methods that | used in the project. Iterative improvements were made

Page 90 of 103 | Discussion



by prototyping the solution and testing the functionality with the help of real users. To
ensure that nothing was missed by the users, an expert was also consulted that analyzed the

solution against common usability guidelines.

At the root of everything that was done during the project was the Design Thinking
framework (see Chapter 2.1.1). The framework helped by offering a user-centered approach
to the design process. It helped by starting the process focused on finding the correct
problem instead of jumping straight into a solution and offered a structure in its six phases —
Empathize, Define, Ideate, Prototype, Test, and Implement. Although the web solution can
always be improved, the combined use of the methods | chose to use within this structure
helped design the web solution in a way that was focused on creating a user-friendly and

efficient experience for the users.

6.2 Second research guestion - Sustainability
The second research question | posed was “What measures can be taken to make the web
solution sustainable?” A few sub-questions were stated in Chapter 2.2.3 that will be

addressed in this section.

6.2.1 WHAT ARE THE KEY ENVIRONMENTAL IMPACTS AND CHALLENGES
ASSOCIATED WITH WEB DEVELOPMENT?

Through the research | did into sustainability related to web development, detailed in
Chapter 2.2, | found that the key impact is the amount of resources being used. Data centers
across the world consume large amounts of energy and could be responsible for as much as

3.9% of global greenhouse gas emissions (Freitag et al., 2021).

The use of natural resources that are involved in building the data centers, as well as
hardware for servers and anything that consumes the data sent over the internet, are also

making an environmental impact that should be considered.

6.2.2 HOW CAN WE ENSURE THAT THE WEB SOLUTION USES ENERGY-EFFICIENT
TECHNOLOGIES AND INFRASTRUCTURE, AND AVOIDS UNNECESSARY RESOURCE
CONSUMPTION?

To ensure that the web solution avoids unnecessary resource consumption, it should be
planned for in the design. Small choices can make an impact, like including dark mode in the

design. More TV and computer screens now come with OLED displays, where the screen will
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consume less energy when the image is darker due to the way the light in the screen comes
from each individual pixel instead of a shared backlight, like in LED and LCD displays
(Sengupta, 2022).

Using dark mode is a choice that only saves energy in some very specific cases. The biggest
thing we can do during the design and development phases is to take steps to reduce the
amount of data that will be stored and transferred across the web. We can do this when
designing the databases when choosing what content to include on a page, and when
deciding on how we manage the data within the developed application. Every step of the

design process needs to be involved to make the greatest impact.

Sometimes the best solution to a problem can be to not develop something, as | saw in the
case of the timekeeping solution that was the focus at the beginning of my project. By not
building something that already exists, | avoided putting more data into the world. However,
if I had not come up with an alternative solution, this would require the employees to figure
out how to use the systems the same way they have done up until now. They could either go
through lots of online documentation separately, which will consume data from sources
where they have no control over whether the hosting is “green”, or they could ask each
other for advice. In my research, | found that the employees sometimes work from different
locations, and they often hold meetings and call each other on Microsoft Teams. Streaming
video uses a massive amount of data, which quickly becomes more wasteful than storing a

web solution that is not being used.

In Chapter 6.1.1, | explained how we considered the needs of the users when designing a
solution. The needs of the company were also considered in the solution, by not creating a
system that is highly integrated with their current solution, but instead creating a flexible
documentation system that can be useful regardless of what software solutions they decide
to use. Software is usually not static and will be updated or replaced by the company over

time. This way, the software also remains usable over time.

As | explained in the Theory chapter in subchapter 2.2.2.1, data centers are a huge part of
the energy drain related to the web. As web developers, we can ensure that our web
solutions are hosted in the most sustainable way by researching which data centers are the

“greenest” and selecting those over other, potentially cheaper, options.
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6.2.3 HOW CAN WE MEASURE AND REPORT ON THE SUSTAINABILITY OF THE
WEB SOLUTION?

Through my research, | have found that there are several ways to measure the sustainability
of a web solution. Tools like Website Carbon Calculator and Ecograder are created to
measure and analyze the sustainability of hosted web solutions by simply pasting in the page
URL (Wholegrain Digital, no date; Mightybytes, no date). This is a quick and easy way to get
feedback on the state of sustainability in web solutions, which can help catch major resource

drains that could potentially be fixed by making changes in the next update of the solution.

Since my project was not going to be hosted, | could not use these tools to measure the
sustainability of my project. | used CO2.js, a tool developed by The Green Web Foundation,
to measure the carbon emissions per byte sent by the web solution. Every time the
application is refreshed, the result will be logged to the console. The final result at the end of

the development was 0.358 grams of carbon produced per megabyte (see Figure 50).

The tool also has the option to estimate the result if the hosting environment is a “green
host”. | included this result in the console to show the difference, and the final result with

green hosting would be 0.310 carbon produced per megabyte.

DevTools - localhost:3000/ - Opera
Console

Filter Default le

Carbon emissions: ©.358 grams per MB

Carbon emissions if hosted green: ©.31@ grams per MB

For the initial page load of the Dashboard, without caching, the developer tool in the
browser showed me that 3.9 MB of resources were transferred. On the second page load,

with caching, only 1.3 MB was transferred. In the table below, | have presented the results of

these tests.

Page result First page load Cached page
Without green 0.358 grams per MB  1.3962 grams of 0.4654 grams of
hosting carbon emitted carbon emitted

L RN G 0.310 grams per MB - 1.209g grams of 0.403 grams of
carbon emitted carbon emitted
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In conclusion, there are several ways to measure the sustainability of a web solution. It is
complicated, and all the methods presented here are estimates. Getting an accurate reading
would be nearly impossible due to all the different factors that affect the environment.
However, estimates can still help us discover major problems and take steps in reducing the

impact of our web solutions.

6.2.4 CONCLUSION TO THE SECOND RESEARCH QUESTION
The second research question was “

” In the previous sub-sections, | have discussed the key environmental impacts
of web development and how we, as web developers, can work to reduce the impact of our
web solutions. Considering that the IT industry is responsible for approximately the same
amount of greenhouse gas emissions as the airline industry, sustainable design should be

considered in everything we create (Henriksen, 2023).

By including sustainability in our planning, design, and development, we can reduce the
impact on the environment by reducing the amount of data that is stored and fetched to our
solutions. It is important that we also measure the impact of our solutions, to get an
overview of how our solutions will affect the world, and to catch and improve any major
resource drains. This is not only good for the environment, but also for the people using

them who will see faster download speeds and less unnecessary clutter on the web pages.

6.3 Further development

The Menntor MVP is functional, but there is still work to be done to improve the solution. All
the “Must have” features in the prioritization matrix were implemented (see Chapter 4.1,
Figure 36), but the features that were not should be prioritized for any further development.
This is especially true for the bookmarking functionality, which is visually implemented on
the page but lacks functionality. The visual aspects of this being ready could potentially
confuse users that are new to the system. The other functionality that should be highly

prioritized is the responsive layout, which will make the web solution more accessible.

The feedback that was received from the users showed that they have a lot of ideas for
further development. Filtering and sorting of the articles in bookmarks, category pages, and

search results, should be done if the company ends up having a lot of articles saved in the
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system. There was also talk of linking specific articles to current projects that the company is

working on, as a way to easily find information related to the projects.

Having a custom system means that the company can develop and add to the system in the
future however they would like. The Dashboard page can be customized if the company
wishes to add any more functionality to the system. The project could even be built into an
intranet for the company, by adding integrations with their tasks in Azure DevOps, important

internal messages, or their calendar systems.

There was a lot of talk about the integration of systems they are currently using into our
solution, but since the company is in a starting phase where they are frequently changing
out their software, | decided that it would not be wise to spend time on this until Mennt has
become more established. However, the company is free to develop the solution in any way

they wish, and the system is expandable and should be ready for further development.

6.4 Final conclusion

The main problem statement in this thesis was “

” Through this project, | have learned that there is more than one way to solve

the issues that the employees at Mennt were having, and not every solution is viable.

The Design Thinking framework provided me with a great, user-centered approach to
figuring out the correct issue instead of jumping to conclusions about what solution would
be best for the employees at the company. With the use of universal design principles, the
needs of all current and future users will be considered in the design and development
process, which gives the best potential to solving issues that are happening now, without

creating issues that will need to be solved in future development.

Focusing on researching the issue at hand first and universal design is also a great start to
thinking about sustainability in the projects we create. Solving the correct problem leads to
less development of unnecessary solutions, which means less data will be created and
placed in energy-consuming data centers. Thinking about future users ensures that the
solution is as future-proof as possible, which can potentially require less development and

upgrading of the solution in future versions.
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