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This thesis aims to analyse the role of the user interface in software development by explaining psy-

chological principles that need to be applied and improved in building products. As a result, it indicates 

the values of user experience and how to ameliorate the company’s business. 

 

The research was conducted of two models included Problem-solving and Product Management Tower. 

Besides, they also clarify the necessary steps that should be proceeded from the ideation stage to deliv-

ering the product to its users. 

 

The process started with explaining relevant definitions which are usability, user journey, accessibility, 

and user personas. After that, the following examples were used to prove above statements to not only 

improve the viable perspective but also encourage and make users enjoy using the product. The main 

part of the thesis is about discussing the progress of building a website named TopDup - the project for 

raising the awareness of people about plagiarism. In this section, every step is explained and shown 

how to apply appropriate method for each situation. 
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1 INTRODUCTION 

 

 

Due to the raise of research in variety of businesses as well as formed user experience resources, the 

market was described with several missing pieces in the big puzzle of developing and building a digital 

product. In the past, developers were not completely aware of all the related factors, however, they had 

to cover most of the stages in a software development process such as creating the interface or user 

testing. 

 

According to recent years of the UI/UX evolution, the previous products mostly were claimed to be 

dependent on technological advantages. However, the one that helps to gain users interest and return for 

future use is their experience. The human interaction research shows that in different cases, users demand 

an appropriate method for them rather than a common one for any kind of situation; for instance, a device 

for people working in extreme conditions requires stronger protection than in household or office. More-

over, in this area’s principles, the success of a product or an organisation is not based on their desired 

plan and from their own decision, but it should be aligned with how users evaluate and approach that. 

For example, many businesses assume that if they provide as much data as possible or in many places 

on their website, it is likely to make users understand their service and prioritise it. In contrast with that, 

for each group of users and even most general ones, do not have time and do not want to spend too much 

effort to explore a service. They prefer to use it as if it is invisible instead of interrupting their daily 

routines (Ahad & Fauzl 2014). 

 

UI/UX has brought a renovation and mindset about user-centred design compared to the old version 

which is information-centred and only focuses on giving unnecessary features. Consequently, targeting 

on developing around users, their tasks and the environment emphasized the indispensables of a multi-

disciplinary team with diverse skills and perspectives. This not only involves users throughout design 

and development but also acts as an interactive and radical innovation. 
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2 THEORETICAL BACKGROUND 

 

 

This chapter is divided into 6 parts which define the role and concept of tools used in software develop-

ment. Besides the meaning of user interface and user experience, this section describes in detail how 

many steps are required for design and research accurately before conducting the information and mov-

ing to the technical process. 

 

 

2.1 User Interface 

 

The user interface (UI) is what the consumer of a specific product interacts with to get their task done 

and with minimum effort. This term is familiar in software and computerized devices. Moreover, it is 

not just a design, but users should find it easy to use and pleasurable rather than focusing on the design 

itself. To get a good result from that, designers should care about some factors like usability, frustration-

free, indicating brand’s value and gaining users’ trust. In recent years, the upsurging of mobile applica-

tions and web applications has led many companies to be aware of the priority of UI to improve the 

user’s overall experience (Churchville 2021). 

 

 

FIGURE 1. A user interface of a restaurant suggestion app.  
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Figure 1 shows the simple interface of a restaurant suggestion app with heading, navigation buttons and 

pictures displayed the information of places. The message on the opening screen points to two main 

purposes which are creating a profile base on the preference of user or generating a list of random loca-

tions. 

 

 

2.2 User Experience 

 

User experience (UX) is the definition that refers to the interaction between end-users and a product or 

service like using a laptop, a mobile application, or visiting the museum. However, the main thing that 

designers need to prioritize in generating the experience is to meet the exact needs of the customer with-

out difficulty and provide seamless merging of multiple disciplines such as engineering, marketing, 

graphical and industrial design. There is no certain formula for all cases to create a good experience. 

Instead, these tasks can vary from one organization to the next, and customers always demand designers 

to be their advocates and keep their needs at the center of all design and development efforts (Nomran 

& Nielsen; Lamprecht 2021). 

 

 

2.2.1 Usability 

 

Usability is a quality measurement that is applied to assess the UI and improve its ease of use. It evaluates 

a specific user in a specific context whether they can use a product to achieve their goal efficiently and 

satisfactorily. To ensure the maximum usability result, designers need to execute the test throughout the 

development process such as from the wireframe stages to the final deliverable product (Interaction 

Design Foundation). There is a list of standards to succeed in having the design easy enough for users 

to navigate without outside knowledge includes five common components. They are Learnability, Effi-

ciency, Memorability, Error Tolerance, and Satisfaction. Learnability is said to show how easy for users 

to accomplish a task on the first time they encounter the design. With Efficiency, after learning from the 

design, it measures how quickly users can perform a task. Error Tolerance in this case is for managing 

how many errors users can make and how easily they can recover them. Finally, Satisfaction is for how 

satisfied they are to use the design and possibility for them to come back for the next time. 

 

In terms of web services, users will leave if it is difficult to use or the website could not clarify the 

company’s message. Usability, in this case, is a survival condition to keep users staying longer on the 
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platform because there is not likely to be any reason for them to spend more time figuring out an interface 

(Nielsen 2012). Besides the existence of various competitors out there, leaving is the first line of defense 

when users tackle a difficulty. 

 

2.2.2 Accessibility 

 

Accessibility can be viewed as the “ability to access”, which also is the concept to check whether a 

product can be used by everyone and avoid encounters. Normally, it comes with the idea of mainly 

focusing on people with disabilities. However, the practice of making sites more accessible also benefits 

other groups with different environments and limitations such as those using mobile devices, people 

living in rural areas and elders. On the other hand, it means that all users should be able to access the 

equivalent experience. Moreover, helping people with disabilities often helps other groups too (Henry 

& McGree). For example, video caption that helps people with hearing difficulties also helps a person 

who is watching a muted video (on social media feed) (Interaction Design Foundation). The most pop-

ular accessibility issues include Visual, Mobility, Auditory, Seizure, and Learning or Cognitive. 

 

 

FIGURE 2. The basic accessibility approach for general users (Shah & Sizer 2020). 

 

Due to demanding contexts, many users with whatever their abilities always face challenge; and in the 

Figure 2, are the most popular accessibility groups. Based on a 2011 WHO report concerning disability 

on earth’s population, the percentage of disabled people were about 15% compared to the total. 

Therefore, without the accessible design, it could cause a big negative impact on most of the technology 

industries. 
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2.3 User journey 

 

A user journey is a visualization of the process that the user is about to go through to accomplish a goal. 

Unlike user flow, which is a different term to describe staging, user journey compiles a series of user 

actions into a timeline and involves their thoughts as well as emotions to create a narrative. Either it is 

called user journey or customer journey, they both referenced a visualization of a person using a product 

or service and understanding of how they work toward a goal over time (Gibbons 2018; Salazar 2020.) 

The user journey is commonly based on these following 5 key elements. The first element is Actor which 

is a persona that experiences the journey. Secondly, Scenario and Expectation is the term to describe the 

situation and it is associated with an actor’s need with specific expectations; however, it can be real or 

anticipated. Thirdly, Journey Phases is a different high-level stage that provides organisation for the rest 

of the information like actions, thoughts, and emotions. Each organisation will usually have data to help 

it determine what these phases are for a corresponding scenario. The following is Actions, Mindsets and 

Emotions. They are the behaviours, feelings, and thoughts that the actor has during the journey and be 

related to each journey phase. Lastly, Opportunities indicates insights which is gained from mapping 

and helps the team to clarify how the UX can be optimized and draw the knowledge from the map. 

 

These elements not only include all the information necessary for understanding and analyse the user 

experience, but they also describe two benefits to having a journey map. The first is creating a map 

forces conversation and aligning the mental model for the whole team which have the agreement on how 

to improve the customer experience takes place. The other one is a shared artefact from mapping that 

could be used to communicate an understanding of users or services to all involved and enhance decision 

making for the team to move forward (Gibbons 2018 & Salazar 2020). In Figure 3, the main factors are 

users’ emotions which help to guide the team in developing and improving the experience through those 

and pain points. 
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FIGURE 3. An example of user journey map that indicates different stage of users’ actions, thoughts, 

and emotions (Varga 2020). 

 

 

2.4 User personas 

 

The persona describes a fictional character and includes current or ideal users’ experiences, behaviors, 

and goals. It uncovers different ways people approach a product and other aspects of their needs as well 

as expectations. With that, the team can define what they are designing for, generate a better solution 

and improve services for a target user group. There are different perspectives of personas, but the most 

familiar is goal-directed one (Dam & Siang 2021; Grenier 2021).  
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FIGURE 4. An example of a user persona. 

 

It can be seen in Figure 4 that a persona of user is not only about goal and challenge but also the sur-

rounding artifacts that affect their decision. For example, it would be clearer for a team to provide insight 

for this case when they know about user’s income, their location and what they are struggling in both 

their personal and professional life. 

 

The purpose of this is to examine the process and workflow that user prefers to utilize to achieve their 

objectives in interacting with a product. This type includes 3 features such as Persona, Scenario, and 

Goal. The designer firstly defines who the story is about, and what attitudes and motivation they have 

toward their goal. The goal seems to be the 3rd part, but it needs to be determined before drafting the 

scenario. This area motivates the persona to act and defines what the persona would like to fulfil. Lastly, 

the scenario is the story that contains the series of events that a user is about to do to reach the goal 

(Faller 2019). 

 

 

2.5 Wireframe 

 

A wireframe is a two-dimensional skeletal outline with an overview of the page structure, layout, and 

information architecture. There are 3 levels of wireframes which are lo-fi, mid-fi, and hi-fi. From an 
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early stage to the final draft, it provides an overview of the page structure, information architecture, and 

the initial product concept, styling and graphic their minimum level. The wireframe can be a sketch 

made with pencil and paper or a digital version by using some tools such as Figma, Adobe XD and 

Balsamiq; and it depends on how much detail is required. The main reason for this is allowing all stake-

holders to agree on where the information will be placed before being built by developers. It tends to be 

made during the exploratory phases of the product lifecycle like gathering ideas and identifying business 

requirements. The massive advantage of this is that it is cheap, fast, and easy to get fixed. The more 

effort is put into this, the more precise the product experience is likely to be (Hannah 2021). 

 

 

FIGURE 5. Lo-fi wireframe with basic text and layout. 

The lo-fi wireframe in Figure 5 is formed with basic elements to quickly create the general look of how 

the screen would look like. In this stage, it does not require any color theme or detailed information, but 

black and white and often the dummy texts. 
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FIGURE 6. Hi-fi wireframe with filled picture and information. 

 

In Figure 6, the colors of backgrounds and buttons were added along with navigation texts such as Home, 

Compare, Finder and About.  

 

 

2.6 Prototype 

 

A prototype is a sample version of a product without code and data but behaves as same as the result. It 

is mainly used for testing before launching and evaluating the design to improve the accuracy of analysis. 

Moreover, the goal is also to validate ideas before sharing them with stakeholders and passing the final 

designs to the engineering team for development. The purpose of this is to collect feedback from real 

users as much as possible via an early version of the solution which was formed by the team (Ramirez 

2018). The prototype also plays an essential role in solving user pain points during usability testing and 

enabling the UX team to visualize and optimize the experience during the design process. Therefore, 

finding, and fixing errors during this stage is critical and avoid making changes to a final product. 
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FIGURE 7. Basic prototype flow that creates the interaction between different frames so that it could be 

able to work like a real product (Ramirez 2018). 

 

In figure 7, the pointed lines from different screens to each other describe how they would interact as a 

normal website. For example, when the site is running, users who just visited the homepage should be 

able to navigate to further pages like Compare and Finder and backward. 
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3 DESIGN PROCESS 

 

 

A good interface is one that helps people solve their problems without bothering them. To succeed in 

that, there are a variety of steps that need to be done to understand the market needs and the targeted 

user of the product. The impact of the user interface in software development is not only impressing the 

user and attracting them to the product but also helping them to complete their tasks effectively. The 

example topic in this chapter is an ideal website to raise the awareness of people in plagiarism and apply 

the appropriate UI/UX principles (Mortensen 2020). 

 

 

3.1 Analysis 

 

In terms of a website, the first area is called Hero Section. Due to new website trends of overusing the 

negative spaces which makes the site longer and reduces users’ attention, the Hero Section is considered 

as the initial step to emphasize the high-priority content to attract readers (Fessenden 2018). Before 

diving into a bigger part of that, the logo and menu/ navigation bar is also the essential keynotes. There 

is an argument about clients who own a business or an entrepreneur or a lead of an organisation usually 

asking for a bigger logo. However, increasing the size of the logo to make it more visible does not 

ameliorate the business as well as the company’s profit; but it is about whether a user gets or understands 

what is being offered to them. 

 

The navigation bar contains names of main pages like Service, Work, About or Contact. Based on human 

eye-tracking research and behavioral psychology, a user is likely to scan with an F-pattern or Z-pattern 

depending on the load copy of the site. In short, F-pattern is used for a web page that has a big amount 

of content and this method helps readers to scan naturally and reach the key importance more comfort-

ably. On the other hand, Z-pattern is being applied on a landing page with short and direct messages 

along with encouraging action as quickly as possible. Therefore, in order to highlight what is serving on 

the website, the first two titles should be prioritised and valuable for users (Mialki 2021). There are many 

old-style versions that begin with About/ About Us as a presentation about what the company is instead 

of what they are working on. For the process of surfing a website, the length of the content does not 

totally decide the amount of time a user spends on it, but section connection as well as the coherence 

and cohesion (Ahad & Fauzl 2014). 
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In the next stage of the main detail in the Hero Section, headings are statements to declare the main 

action or service that an organisation is providing. Sub-heading could be optional if there is more infor-

mation to describe about that product. Another function is CTA-Call to action which is a must-have 

feature for any kind of website that encourages users to make an action and create the interaction as 

quickly as possible. For example, the CTA button for a B2B service could be Book A Demo, or for an 

online event could be Buy Your Ticket. 

 

 

FIGURE 8. Home page of TopDup as lo-fi wireframe. 

 

According to Figure 8, users can compare the unclear articles, find similar topics, and read about who 

the team behind the website is. In this case, the main functions of TopDup are Compare and Finder that 

lead users directly to their data pool and experience the service. The About menu is less important than 

the first one because users would like to know what service is provided to them rather than reading how 

the organization has been established. 

 

The heading is divided into four lines to be easy for users to scan the message. In TopDup's design, the 

most important keywords are “Your Effort” and “Your Content” which are dedicated to the value of a 

user. Therefore, using the Z-pattern here, visitors can get the idea what the service is offering, what 

functions are existing and what benefits they are targeting. Additionally, the CTA - Register Website 

appears to persuade users to register their domain for tracking and enriching the database. 
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3.2 Use Case 

 

FIGURE 9. The general use case of TopDup for each type of users. 

 

Listing the use cases is to indicate potential and main users’ flows in using products and describe a 

system behaviour as it responds to a request. In the Figure 9, there are four groups of TopDup’s users 

such as regular, publisher, admin, and volunteer. 

 

Firstly, regular visitors seem only to visit the web as a reader and be curious with usual information. In 

this case, they should be able to skip creating an account and freely explore the site. Because these people 

do not demand to make an action initially, considering them to register before scrolling could make them 

feel inconvenient. Secondly, publishers such as web owners, content writers and bloggers, tend to visit 

the website usually to check their copyright, related data and vote for a pair of articles with higher con-

cern. Therefore, a required login for further action is only needed at this point. For admin and volunteer, 

even though their tasks could be different from each other but they seem to work backstage rather than 

on the front side and are less prioritized than the previous two. 
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3.3 User Research 

 

The meaning of doing the research before proceeding to sketching and developing is to have the most 

accurate and appropriate product. Research is based on targeted users and there are various methods to 

expose problems and design opportunities. The two and popular approaches are quantitative and quali-

tative research (Mortensen 2020).  

 

With quantitative research, its result is conducted through analysing numerical data such as surveys and 

insight which could be collected by AI technology. For instance, there were 800 people visiting a website 

and their active hours was around midnight. However, those numbers could not answer exactly why 

users decided to do that or what the reason behind was. In spite of the unclear information, there is still 

a wide range of companies that ignore the importance of research to get to know users and what they 

want. That could be considered as a safe solution for them, but it may not ensure the correct outcome 

and contain the highest risk. 

 

Qualitative research forms a deeper understanding of why users behave the way they do through inter-

views or usability testing. Especially, watching and observing while users are using the product in their 

real environment is the most effective way for the research. For this method, a designer can discover not 

only the behaviour but also other additional factors. However, even though there are different types of 

interviews, the team needs to be careful and understand the approaching framework, otherwise the in-

terviewer is about to respond with the expected answer instead of what they truly do (Luca 2021). 

 

 

3.4 Website wireframing 

 

As described in the above section, wireframing is an indispensable step to assure the output of the team 

matches the planned requirement. Following the sketch below of TopDup’s website, all the text and 

graphics are set into the draft layout so that the team can have an estimation such as the length of the 

navigation bar and the header’s number of lines. Even at this stage, a designer is still able to implement 

user testing as a report for stakeholders. 
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3.4.1 User flows 

 

 

FIGURE 10. The user flow from Home to other pages. 

 

Figure 10 shows the basic flows of users when they surf the web in general. Based on this, a development 

team can list all the functions as well as necessary support to help users and link the data to other areas. 

For instance, when users search for a pair of articles in the database and click on the Compare button on 

the Finder page, the execution will be forwarded to the Compare page instead of creating a new feature 

in the current area. There are some cases that people have misunderstood between a user journey map 

and user flows. This part is more about a technical issue that shows users’ present and next steps rather 

than about what they are thinking and feeling. 
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3.4.2 Lo-fi prototype 

 

 

FIGURE 11. Log In use case. 

 

In the Figure 11, from use cases of Log In, there seems to be a design corresponding to each case to 

express the status and instruct users what they need to do for the next step. For example, when a user 

clicks on Log In button in the navigation bar, they can choose to login via third parties like social media 

or enter the account info; and other options like Forget Password and Sign Up. 

 

 

FIGURE 12. Sign Up use case. 
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With the figure 12, a close similarity with Log In function, Sign Up use case expands further in creating 

account steps because it requires another input which is the password confirmation. 

 

 

 

FIGURE 13. Log In wireframe. 

 

In figure 13, the Log In pop-up has two inputs and a login button with the same size of the width. They 

are designed to follow the visual hierarchy that in the flow of similar frames, the following objects should 

be either longer or equal with the above ones. This also help the eyes of users could easily to navigate 

from the current field to the followings. 

 

 



 18 

 

FIGURE 14. Log In with invalid email format. 

 

Figure 14 displays one of an error flow when a user is having an issue while logging in. From this, it 

shows that intuitive design plays a major role in navigating users to a specific point and along with 

having a description for them to acknowledge the error. Besides assessing the authenticity of the infor-

mation, the system also checks the format of the email to reduce the effort for users as much as possible. 

 

 

3.4.3 Hi-fi prototype 

 

In the hi-fi version as well as after applying colours for the frames, the red one is used based on the 

research of its alert meaning. The figures below are the interaction demo when every screen is connected. 

In this stage, the development team and testing users can experience the prototype as a closer realistic 

one. 
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FIGURE 15. Visual identity used for creating the hi-fi wireframe. 

 

Before starting to create the hi-fi wireframe, the team needs to have a visual package that has been 

formed by researching to match the market and brand identity. According to figure 15, the type of se-

lected font is Sans-serif which are popular for new generation brand and easier to read on-screen because 

of its simpler design. Moreover, the various choices of font use are to create a gap between different 

lines of text and to deliver a clear message for each section (Kingston 2020). For instance, a heading in 

the Hero Section has the mission to express the main value of the company and is suggested to have at 

least two levels from the next text or sub-heading. It means that if a heading is set with Bold font-weight, 

the sub-heading or description should be Regular or Light because they usually have Semi-bold, Medium 

between that. Compared to the past, before UI and UX terms became popular, most companies preferred 

using a typeface for their logo and other documents based on their favourite. Therefore, the output usu-

ally was formed with the Serif because of the elegant vibe and bold style. 

 



 20 

 

FIGURE 16. The error page to inform user that the website has crashed, or a page could not be found. 

An example of two gaps between heading and sub-heading (Bold & Light).  

 

In the figure 16, the heading of “Oops…Page not found” follows the rule of having gaps between texts 

makes it be outstanding from the sub-heading and becomes the first sentence that users are about to read 

at the beginning of this issue. 

 

For TopDup’s colour palette, the primary is yellow and blue which are chosen to stand for the meaning 

of innovation, authenticity and credibility. One of the special things is the secondary colour in fore-

ground (#262626) and background (#F9FBFF) are used without highest hex value. The reason for this 

is to keep the contrast between those two at an appropriate level. For example, according to the contrast 

checker standard for digital reading, a required ratio for normal text is at least 4.5:1 for normal text and 

3.0:1 for larger text (Kramer 2018; Hinz 2016). If the text and background are used with maximum 

values which are #000000 and #FFFFFF respectively, it is likely to cause eyestrain while using the web. 
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FIGURE 17. Grid applied for layout ratio. 

 

Grid in designing provides the structure for elements, consistency and create the hierarchy. Additionally, 

applying in grid with constraints is useful for developer to enhance the responsive feature on web and 

mobile application (Lowry 2019). However, using grid does not always follow the same framework but 

flexible and can be generated based on the design’ theme. The popular ratio for the distance between 

each element usually is common multiples of four and it is similar with the parameter of CSS-Bootstrap. 

In Figure 17, the applied grid depends on each section, and it scales the proportion for the following 

components. 

 

FIGURE 18. Home page of TopDup as hi-fi wireframe. 
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In Figure 18, besides following the visual hierarchy of typography, the oval shape is used to emphasize 

the main target of TopDup which is the content owner’s effort. As every word in a line has been splitted 

intentionally, it separated the message to smaller parts that catch the attention of users. 

 

 

FIGURE 19. Invalid email format is alerting with red color. 

Figure 19 displays the place that had been reported with the issue of incorrect input format. Pointing 

specifically to the error reduces the effort for users to search for that and it is going to improve better in 

filling forms from longer list of text fields. 

 

FIGURE 20. Compare page with two toggled input fields. 
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In the Figure 20, the Compare page is shown with expanded text fields that allow user to enter the link 

of an article or a short paragraph on content that they would like to compare with the other. The descrip-

tion below the title of Result is used to indicate the status when the input is empty. 
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4 CONCLUSIONS 

 

 

Although the development of TopDup was not completed due to a shortage in manpower and budget, 

learning through a lot of research and having chances to apply knowledge into a practical environment 

did show the wide range of approaches to help elevate the product’s efficiency. Moreover, summarising 

and preparing all the information for this thesis also help me to arrange my resources and discover alter-

native departments that could be merged in UI/UX such as marketing, business consulting and market 

analysis. 

 

I was inspired to proceed with this thesis from my first year exploring UI/UX as well as had been en-

couraged during working with developers in the project of TopDup. Hence, I could experience the typ-

ical and risky business example of the top-down model which all the ideas were conducted by only the 

CEO or product owner and transferred directly to the development team. However, communication is 

the key in promoting and convincing to have the UI/UX concept implemented. Because in any scope of 

an organisation, every process requires a certain amount of cost of the team or the company. But in order 

to ensure a future profit and sustainable growth, investing in research or analysing the market is indis-

pensable. 
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