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Approaching any development phase and product, with the idea of user's needs and 

requirements first, means leading a whole project with it as a priority. In order to reach this 

situation, is good if a user-centered process is followed and, is part of the development team 

mindset. This thesis explores the refactoring of a proprietary tool at King Digital 

Entertainment, used for an analytic purpose. The process followed for the refactoring process 

is the User Centered Design process. The challenges in following this process, lie on the 

knowledge of the UCD process of the teams responsible for the development and 

maintenance of such tools; the cost, the time and, the resources to adopt a user-centered 

design process; and then the focus on usability rather than perceived functionalities, which 

usually are higher, when compared to multiple competing business requests. The work 

presents the approach taken in making the team adapts its way of working towards this 

process, some of the challenges faced, and the results observed at the end of the process. 
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1 INTRODUCTION 
 
1.1 Background  
 

Companies are continually dealing with significant amounts of data -the era of big 

data-. They need to deal with gathering, store and analyze data. This fact enhances a 

broader focus on developing internal products or software, for data gathering and 

analysis, which support the whole business in a smoother and more customized way.  

Despite this increment focus on this matter, teams involved in the development of 

those internal tools have hard times to get the right focus toward the usability. It can 

be because it requires time to adopt the right method to conduct the process, or even 

because the interest, and the budget, and is considered to be an internal product, can 

be fixed to a meager amount (time, money and resources in general). Indeed, the focus 

goes more on the usage of the product, also because especially in large organizations, 

many other seemingly unrelated issues come up [1], which can be disruptive regarding 

the plan. 

It happens pretty often that products which were developed with no user-centered 

approach have remained unused after a while [2]. Approaching any development phase 

and product, with the idea of user's needs and requirements first, means addressing the 

whole project with it as a priority, to reach so this need to be part of the development 

team mindset.  

The importance of the usability can be proved and seen when the product, the software, 

is continually being used even after has been released the first time, and moreover, it 

needs maintenance and development also. It can be seen, as well, when has helped to 

improve the overall performance of a team, and therefore helped to reach the 

organization's goals.   

 
There are many studies and research regarding usability, indeed, with the enhancement 

of technology the scope becomes wide and the studies related need to split into sub-

studies. Indeed, when talking about usability, we do not refer anymore only to the User 

interface, but there is the involvement of User Interaction, Customer Interaction, 

Human-Computer Interaction or even Human Device Interactions [3]. Researches 

have enough shown the importance of an established plan to follow, and the functional 

consequences that this can give, and the companies can benefit from it [1]. 
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In this thesis, we are going through the journey that leads to the better user experience 

of a software data-analysis tool. The journey highlights the possible hassle that in a 

big company, a professional user experience/usability can encounter. The structured 

development plan, where the user is centrally considered, will be followed and, we 

will see the results worth the effort. 

Development approaches, where users are an essential part of it, if not leading the 

process' phases, have been well documented. Therefore, is useful to see how a process 

is being used in a real case study and see the results of the approach in most of its 

aspects. 
 
 
1.2 Objectives and plan 
 
The thesis aims to state the effort to present an improved version, from the usability 

point of view, of a company’s internal tool, used to gather data for the BPU and QA 

teams. To reach the final result, we will follow a structured approach, where the end 

users are involved and centered in the process. The importance of the UI and UCD is 

remarkable and get the interest across the whole team and company members, 

especially if the examined software product is in a growth phase. 

The tools developed for internal use, usually are meant for expert users. Therefore, 

people interacting with the tool are familiar with the overall idea behind a software 

program, business program, or similar. Therefore, the effort put into building the 

software is more related to functionalities rather than the actual UI. The effort in one 

rather than in the UI can be a downside, no matter how expert is the users, because 

when the interaction with the interface is error-prompt or either not very intuitive, then 

not only makes the tasks longer but also does not get the interest in using it further 

longer. What would happen in that case, the expert users, try to find a better solution 

in order to accomplish the same task, and the tool will be substitute with a self-

developed way which would accomplish the same work, in a smaller and oriented 

version. A retrospective study indeed, into the development process, would show that 

an actual non-used tool has consumed resources for some time, which they could be 

used differently, or in a more productive way and, with a better future vision. 

Therefore, the idea behind this work is to remark the importance of having a plan 
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where, following a UCD process, the solution would give a better result in the usage 

of the internal tool. 
 
1.3 Goals and Delimitations 
 
To accomplish the work, the questions to be answered are: 

 

• How to address the Usability and the User Interface problems in a company's 

internal tools? 

• Is the effort, time and money to get the end-user involved continuously in the 

development process worth the final result? 

 

The work though, lack of high performance in the interaction design field, due to the 

lack of in-depth knowledge and resources. The interaction design field would involve 

a more accurate understanding of psychological aspects, which would make the design 

flows accordingly. Therefore, the tool considered in this work has improved not 

considering the interaction design aspects but concentrating on the usability issues.  
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1.4 Research methods 
 
The primary path which will be followed to accomplish this work is to put into practice 

a Design Science Research methodology together with a User-Centered Design 

methodology. This project be identified as an exploratory research method will help 

to underline the importance of having a higher consideration of end users from the first 

phase development of a product. 

 
1.4.1 Design-Science research 
 
The seven steps defined for the Design-Science Research [4] are: 

 

1. Design as an Artefact: in this first step the problem is under discussion, and 

throughout a series of iterations will be restated and presented in the form of a 

construct, a model, a method or an instantiation. 

2. Problem relevance: the result of this type of research is to find a technology‐

based solution to the problem which has been identified in the previous step 

and is highly related to the business. 

3. Design evaluation: The design artifact will be carefully evaluated through a 

series of high standard evaluation methods, to produce a valuable efficient and 

essential end product. 

4. Research contribution: To have a rigorous research method, in the areas of the 

design artifact, design foundations, and design methodologies, we need a 

continuous and adequate literature search. 

5. Research Rigor: The research, to be consistent and efficient relies on rigorous 

methods applied during the implementation phase and testing and evaluation. 

6. Design as a Search Process: throughout the research process is essential to use 

accessible ways to reach the results, meanwhile not losing the focus on the 

artifact environment problem, to have a successful result.  

7. Communication of Research: The result produced during the research process 

needs to be presented to different audiences whether they are keen on 

technology or business.  
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1.4.2 User-Centered Design 
 
The User-Centered Design process outlines a more practical design and development 

life-cycle, in which the user is involved in the whole cycle. The general phases of the 

UCD process are [5] : 

 
1. Specify the context of use: Recognize the people who will use the product, for 

what, and in which environment. 

2. Specify requirements: Distinguish any business prerequisites or client 

objectives that would determine the success of the product.  

3. Create design solutions: This part of the process goes from a beginning phase 

of an idea to the complete structure of the plan.  

4. Evaluate designs: the evaluation is done ideally with specialized methods 

which involve the end user, for a more accurate result. 

 

There are key principles, other than the phases, added to these phases. Those have 

been stated, when considered many factors, following a development process and 

then throughout the system life cycle. Those principles are [6]: 

• User Focus – The researcher should care, since the first step in the research field, 

about the user's goals, tasks, and needs. It needs attention to the function that the 

system has toward the user and vice versa.  

Figure 1 Phases of the UCD process 
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• Active User Involvement – The different users are continually involved from the 

first stages of the research, such as analysis and design, throughout the 

development and evaluation phases.  

• Simple Design Representations – In order to get the attention of the end users 

which are also the stakeholders, the final product design need engage at its best, 

which feature of course the easiness of it.  

• Prototyping – To transform the brainstorming ideas, prototyping is the method to 

get it finalized, which means visualized. 

• Evaluate Use in Context – This is a constant iteration of the solution used. The 

design evaluation is done with the users' support and in mind the goals and the 

criteria.  

• Explicit and Conscious Design Activities – The design activities should not be 

underestimated, they are significant throughout the phase of developing.  

• A Professional Attitude – To have a high-performance regarding cooperation and 

efficiency, is best practice to have a multidisciplinary team and excellent tools and 

environments. Usability experts are highly recommended during the whole 

process. 

• Holistic Design – The different aspect, such as, the system, the organization and 

all those which are considered to interact in a further use should be developed in 

parallel.  

• A User-Centered Attitude should always be established. 

 

The listed principles have been proved, within previous and related researches, that 

they make the way to reach a suitable and well design interactive systems a more 

accessible and well-thought path. Nevertheless, many benefits can be associated when 

applying those principles, and they help not to lose the focus on the user while going 

through the whole development process. 
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The first figure in this paragraph shows the UCD process, the figure just above this 

text shows the research process model. Furthermore, the steps suggested in the UCD 

process follow the ones suggested to accomplish a design science research. Therefore, 

following the UCD process for the practical part of this work, will take us toward the 

desired research founding. 
 
  

Figure 2. Design science research process model [33] 
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1.5 Structure of the thesis 
 

The thesis is structured around four different chapters. The first one presents the goals 

and the boundaries of the research, together with the research methods used to conduct 

the whole study. 

  

The second chapter details the concepts and terminologies used in the thesis such as 

Usability, User Experience, others application domains, where these concepts come 

from and what are the latest literature describing them. In the same chapter, there is a 

presentation and an explanation of the tool which is under study for this thesis. How it 

is used, what are the purpose of it and an explanation of the problem’s users have found 

while using it?  

  

In the third chapter the primary research method used in the study, the User-centered 

design, is explained in detail, considering all the fundamental steps and tools. The 

different methods chosen for the just mentioned method are also illustrated. 

  

The last chapter explains what the outcome of the whole implementation is, describing 

the changes and how we reached those changes. 

  

The conclusion discuss and summarizes the work presented and the perspectives of 

extensions. 
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2  USABILITY AND ITS PERCEPTION  
 
Data analysis is an essential and main point nowadays, to improve the business of any 

company and also to increase revenue, adjusting the products and services to the 

markets. The involvements of tools and software services that make the process 

smoother and, of easy access, has increased and of course, the need for more usability 

related to this software has increased and gained focus.   

In this chapter, we will go through the meaning of usability and more specifically web 

usability, and of course jump in the meaning of user experience, to get the relation 

which is between them. At last, we present an overall picture of data analysis and HCI. 

 

2.1 Usability 
 
The term Usability has been in use since the 1900s when was used to replace the term 

User-friendly; though accordingly to Bevan et al., there has not been an accepted 

definition until they come up with one [7][8]. The perspective given to Usability since 

some years, gets is origin from the literature of human factor engineering and human-

machine system engineering  [9][10], the term then, has been evaluated for more 

specific approaches.  

In the cited papers and books above, three definitions have been pointed out more than 

any others when talking about usability: 

1) Product-oriented view 

a. Usability can be assessed considering the attributes related to the 

ergonomics of a product  

2) User-oriented view 

a. Usability assessed considering the achievements and the mental 

outlook of the user   

3) User performance view 

a. Usability assessed considering the interaction of the user with the 

product, measuring especially the  

i. Ease-of-use (Is the product approachable by the user?) 

ii. Acceptability (Is the product going to be used in reality?) 

Ease of use is the most associated concept of usability.  



 
 

16 

One of the definitions of usability is very related to ease of usefulness, which is “the 

degree to which users can use the system with the skills, knowledge, stereotypes, and 

experience they can bring to bear" [11]. The ease-of-use oriented definition of 

usability, though, has been criticized because does not consider other relevant aspects 

of usage. Indeed, the quality of experience has been proposed instead of the quality of 

use [12]. 

 

The definition which has been given to usability by the International Standard 

Organization ISO 9241-11 [13] is:  

"The extent to which a product can be used by specified users to achieve specified 

goals with effectiveness, efficiency, and satisfaction in a specified context of use." 

The term usability has become popular since the intended computers’ users, were not 

only expert users or to say better, people who were fully committed to that world. 

Interaction with computers and screens soon was performed for a large part of people's 

work and fun. To make the experience enjoyable, to reduce awkward situations and, 

to make the overall interaction smoother, researchers started to put a significant focus 

on how to reach this goal. Therefore, there has been evolvements of terms related to 

this fields, due to the wide range of researches involved in this area. Indeed, one of the 

first terms was "user-friendly" switched to different others, like Computer-Human 

Interaction, and the Human-Computer Interaction and more; usability though, is 

widely used to assemble all the concepts behind this idea.  

 
2.1.1 The five dimensions of usability 
 
The leading figure, in the field of usability, is considered to be Jakob Nielsen: he 

defined usability, not as a one-dimensional property of a user interface, instead he 

takes into account five main dimensions on which to build its definition  [14]. 

• Learnability - Users, can, in a simple way, learn to perform a primary task on 

the first visit.  

• Efficiency – The time the user spends too perform the task, need to be the 

right one. 

• Memorability – the user needs to be able to remember how to manage and do 

a task after some time without using and performing that task. 
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• Errors – Mistakes and errors need to be reduced to none, and in case of any 

the recovery time need to be possible and fast 

• Satisfaction – The user needs to enjoy the experience 

 

The just stated dimensions, thus the attributes which come from that, have to be 

weighted differently, accordingly to the product and of course on the actual impact to 

give to the end-user. In the tool developed for this work, the composition of the 

audience is expert (in the field) users, and moreover, they are fully involved with the 

issues which are part of the tool. Therefore, we have not focused our attention on error 

tolerance and learnability, since it is a tool meant to be used for a long time and from 

users whom they get an introduction to that, from experts, means they get support. 

This has been specified because, for example, if we would consider an ATM or a snack 

vendor machine or whatever requires a fast (or only once) interaction, then, of course, 

learnability and error tolerance must be the focus, due the fact that the user satisfaction 

really matter in order to get it further back. So, the focus has been on efficiency, 

memorability, and prevention, mostly.  

 

The aim of developers and of the whole team developing a product is to generate a 

very usable product, which means, that the interface should be intuitive so that the user 

would be fascinated to discover more; therefore, the interface should be easy to use 

and consistent. The goal of a  page is to make the user comfortable with the information 

shown; the user must not be confused and not have the desire to leave before he 

finishes the task; the user does neither want to think much, so give fewer options is 

better for the engagement and also to have a faster result. To check whether the just 

mentioned options and others are performing in the right way, high engagement with 

users, need to be assured. The usability testing, conducting in a software development 

phase, serves the purpose just mentioned. 

At this point we can say that to measure usability as such, is not possible if not 

considering the measurable parameters related to it. The two categories to consider as 

measurable usability parameters are: subjective user preferences and objective 

performance [15].  

Subjective user preferences: This category assesses and measures the user's preference 

regarding the system, it answers to the question of how much the user likes the system? 
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Objective performance: This category is referring to how capable the users are at using 

the system. 

This two categories, in most of the cases, correlated to each other, are both considering 

when designing  [15].  
 
2.1.2 User experience  
 
Differently than usability, user experience refers to the aspect of the interaction 

between a user and the software product. Indeed, while Usability would answer to the 

question: “What is the user’s goal to wish to be accomplished with the product?”; in 

the user experience the focus is more about the real users and how they would engage 

with the system. User experience cares about the user’s feelings before after and while 

using the product. While using the system and technology, there are certain feelings 

and experiences which have very focus importance, such as that Human-Computer 

Interaction (HCI) is studying how to adapt technologies to human nature [16].  

The interaction which we are referring to can be both physical and psychological, and 

it considers the behaviors or responses from the end-users even before interacting with 

the system; indeed, these experiences and user expectation affect the way the user will 

approach the system. In the same way, the experience can change the previous user's 

expectations and let the user gain a new experience [17]. The Honeycomb was 

developed to give a better idea of what would matter in the user experience other than 

usability [18]. Indeed, HCI becomes more and more popular to satisfy the need of this 

facets for a new development phase.   

 

Figure 3  The Honeycomb[18] 
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2.1.3 Human-Computer Interaction 
 
In HCI, the focus is on the interaction between humans and devices/computer. The 

need of having a significant focus and attention on the users and the perceptions of 

human, other than the machine itself, evolved since when the society has been driven 

by technology, through the engagement in everyday life with devices and networks. 

Indeed, what the HCI field is involved with, is understanding and even more, 

evaluating how people and the so-called end users, are interacting with and through 

technologies [19].  

 

HCI as Dix said, “is recognized as an interdisciplinary subject” [20]. Indeed, different 

disciplines meet under this term, and those disciplines are computer science, 

psychology, sociology and anthropology, and industrial design. Indeed, Hewett said 

that computer interaction has “science, engineering, and design aspects” [21].  Another 

interesting fact about HCI is about having experts in the field into the companies; they 

were especially in the past consulted later in the design process, but most of the 

research found that this was a mistake. Indeed, again as Dix in his research stated, 

“The Interface is not something that can be plugged in at the last minute; its design 

should be developed integrally with the rest of the system. It should not just present a 

“pretty face”, but should support the tasks that people want to do and forgive the 

careless mistakes"[20]. The picture in the figure below, from the book sustainable 

design, shows how the whole process of HCI fit into the process of designing a 

website. 
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The largely used concept of Big Data brought in a new term in the field, which is 

Human-Data Interaction (HDI)[22]. We can consider this term as the evolution of the 

Human-Computer Interaction (HCI). The importance of the humans in the whole 

amount of data and to understand where the figure of humans stand into the picture is 

what it wants to be stated with the term HDI. Users are always more involved with the 

data, which are produced by us and regarding us, in an always more Data-Driven 

society [23], therefore the more explicitly the data are displayed and used, the more is, 

the understanding of this new ecosystem, becoming more explicit, and usable, and 

more accessible [24]. The systems that interact with data vary from our smartphone to 

the ATM or POS at the grocery, which is the most obvious ones. We need to think 

broadly and embrace the other meaning of interacting with data. In the current case 

study, the meaning refers to the background of how and who have been used the data 

we integrate into our systems, or even see the whole picture not only as the one that 

interacts with our data but also the one that enables the interaction with the system that 

processes our data (which is most likely the case of Tratt -explained in the next 

chapter).   

  

Figure 4 HCI for web development [8] 
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2.1.4 Data as part of the subdomain of the application  
 
Here we talk about subdomain, such as data, of this thesis which is still part of the tool 

under study. Collecting and analyzing data has become a crucial activity within the 

Internet business models, especially when advertising and marketing are involved. The 

reason is that for many of the activities we have in our everyday life we are sending 

some data which will then influence other things related or not in our life.  

To clarify the concept, we can have a general idea of what are the big data and how 

they are managed lately. 

The term big data refers to a dataset which has a much larger capacity of a standard 

database and has a stronger ability to store, manage and analyze the data captured [25]. 

Society nowadays is surrounded by digital data; indeed, we are sending data 

continuously through the technologies we use every day, and we are in contact with. 

Therefore industries, in most of the sector, are adapting and increasing their ability to 

capture and analyze the data in order to have a more comprehensive picture of the 

customers and end users, to optimize the use of resources and adjust their business 

accordingly [27]. As we already said, we are living in a data-driven society and all 

kind of industries, in our specific case study, game industries, data are flowing very 

quickly and to be able to keep them up and accordingly to the properties it needs a 

standardization or a precise procedure. The tool considered in this work has been built 

to add value to the business managing the significant amount of data in a considerable 

way, rather than trying to keep up manually, which is hard, indeed, more error-prone.   
 

Visualization and user interaction play an important role with the increasing of 

captured and processed data. Indeed, it is stressed out how important is to have a good 

presentation of the data and results, and this would, for example, make the navigation 

through the data, more manageable and smoother [28]. To assist in the assessment and 

the adjustment of the data has been analyzed that an iterative process would be helpful, 

having multiple checkpoints, for example, it highlights and helps the iteration drive 

smother.    
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2.2 The tool used for the case study 
 
The tool considered in this thesis has been developed internally at King and has been 

used for more than a couple of years by now and is facing a very spread use across the 

company. King needs to have this kind of tool, for tracking, because of the significant 

volumes of game data, due to the high speed of some high in demand games. In total 

around 45 billion events entered the systems every day (internal data), this number can 

let the reader think of the need and use of the tools in use to serve the purpose. 
 
2.2.1 Tratt: a web tool to define sequences of tracking events 
 
The Tratt Definition Tool is used to define sequences of tracking events and analyze 

the occurrence of these sequences in event live data streams. It can be used to construct 

so-called event funnels or to detect the occurrence of any linear sequence of events. 

The tracking system is the infrastructure that records that an event has happened and 

makes sure it is stored on the server so that it can be transferred and used in the internal 

analytic systems. To capture a new event, a developer registers the event in the 

metadata, gives it a name, and describes what fields it should contain. To fire the event 

has to be inserted at the right place in the code and all fields have to be filled in so that 

the live event would be captured and recorded. Firing the event means calling the API 

on the servers where it is written to an event-log and then to the message transport 

system used internally. Kafka, which is a distributed streaming platform[29] feeds the 

real-time analytics systems, whereas the logs are regularly transferred to the data 

warehouse to be pushed through the data pipeline. 

Before the development of the tracking tool, users tested the events manually. Usually, 

games were released without any tracking testing at all. The few tests made were very 

rudimentary, and those performing the tests had no tech support and minimal 

knowledge about what the purpose of the tracking was. The main problem, however, 

was that the tests were very much a manual task. It comprised a written description of 

how to trigger the event, following which the tester had to use a very simple web-

interface or tail the server logs to make sure that the event ended up in the log. The 

content of the event was never checked, not to mention the sequences of events.  

Since the game clients were updated at least every two weeks and had several backend 

releases every day (total say 20-25 releases spread out every two weeks), the chance 

of a tracking bug slipping through was quite high. So, tracking bugs did slip through. 
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There were many of those, and they also were serious bugs too, such as not knowing 

how having a track of the monetization of a week. For a while it was almost all the 

releases would have had a broken tracking. Analysts were frustrated because they 

could not focus on analysis but instead had to spend hours on cleaning and repairing 

data, figuring out ways to patch and compensate broken data so that any conclusions 

at all could be made on the performance of the games. Game producers and business 

managers shook their heads because it took a long time to see if the time invested in 

new features had paid off or if players did not like them and they, therefore, should be 

closed down. The frustration spreads across the company.  

The influence of a QA specialist got together developers and data science team to build 

a funnel-analysis tool. The reason was not primarily to get a tracking test-tool but a 

tool that could decouple funnel analysis from the game code. The idea behind the tool 

was to give the data scientists an easy way and a more user-friendly way to do analysis 

and get away from keeping funnel-states on the game-clients and backend that bloated 

the code. This tool had a simple way to define the event sequence and relations 

between the fields in the event and could be run on data streamed from the framework 

used to process the big datasets. This tool turned out to be very much use that it 

becomes the core of today's Tratt system (in Swedish "tratt" means funnel).   
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Figure 5 Tracking and analytic system 

Therefore, looking at Figure 4 in the previous chapter and the Figure 5 [30], we can 

see that the tool considered here, have data flowing from the different sources such as 

PC and mobile devices, which they are captured and stored in the server in a specific 

way. Indeed, the tool is used across the first and second block (in the picture) of the 

workflow. The data scientists and the business teams will be using the data collected 

through the tool, to produce the result wanted or considering new results. 

 

The tool has since its release, been facing some significant issues, raised from the 

users, and have been adjusted accordingly; a bug log file is available for the users, and 

they need to be considered to satisfy the requirements. The log file keeps track of the 

problem’s users are facing using the tool. Most of them are functionality and usability 

problem; furthermore, they also require support to understand the interaction with the 

system. The importance and the power of the tool for the analysis of the data and 

therefore, for the whole business, brought it to very exponential growth. Therefore, the 

usability, which was not the priority at first, became a focus to let the growing number 

of users interact more smoothly.  

Sent at least 1~second 

 
together with a set of 
streaming tools running on 
apache flink, listening to kafka 
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2.2.2 The importance of the tool  
 
The tool, explained in the previous chapter, is the center of the case study on how to 

approach a development project where the ultimate goal is to improve an existing tool. 

The tool issued is an internal tool, as we already mentioned, used for tracking live 

event streams in the service (a game in this case) which is the product developed by 

the company. 

 

In a company such as King, with a fast development pace - has become one of the 

biggest companies in its sector - casual gaming -, the importance of having an up-to-

date and good performing tool, from the base platform to the final product is of vital 

importance. Furthermore, King has tried and is trying to develop most of the tools 

internally, from the data science ones and performance analysis to another kind of. 

Therefore, a significant focus on usability in order to make the internal users’ 

experiences better has become important. The critical aspect of the importance of 

usability is that, as it was explained in the Usable Usability book [31], there are three 

stages of implementing usability, the first one is that nobody talks about usability, such 

as some companies are ignoring usability at all. The second stage is that everybody 

talks about usability since the argument it has been brought up within a workshop or 

similar talks. The third and last phase is tricky as he said because it can either be that 

nobody talks because everyone is aware of the importance of the matter, so has become 

the company mindset. The other way is that nobody talks for a different reason, which 

is that the issue will be left aside once the job finishes for a single project. 

Improving internal tools and, prove the best performance could lead to a possibility of 

letting other companies outsource the services, that is what a company that grows fast 

in size and performance would look forward to accomplishing. 
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3 THE USER-CENTRED DESIGN 
APPROACH  

 
The process followed as mentioned in the earlier paragraph has its guideline in the 

design research method combined with the UCD design process. The users, the tasks, 

and the environments will have a more accurate understanding when following the 

phases of the process mentioned. Since the methodology followed for the research is 

design science, in order to enter into the first phase of the process we need to be aware 

of what is the problem and allocate it into the broader context. After this phase, we 

have been analyzing the context, then specify the requirements which make the process 

going toward the design and implementation, and in the end, there is the evaluation 

phase.   

 

3.1 Awareness of the problem  
 
This phase was accomplished together with the developers and the product owner, who 

have first proposed (because of the need) to work on the tool, due to the lack of 

satisfaction from end user's point of view, and of course to boost the usefulness. The 

reason behind the dissatisfaction, after few early discussions, appears to be that during 

the previous development phase, there was no or very little involvement of the end 

users, due different aspects which went from limited time to develop the tool, to the 

absence of user interface designers. Awareness of the problem, such as recognition 

and articulation of the problems, as researchers have discussed it can come from [32]: 

• Reading and researching the literature  

• Find relevant and adequate problems in another discipline  

• State down what are the research needs  

• Being on site for a closer into the research issue 

• Advance in technology developing it further 

In the case of our applied to industry case, we reach the awareness of the problem by 

expressing the need for something. The proposal for the project has been written down 

firstly by the project manager who is highly aware of the needs of the users, who were 

demanding a new version in order to keep using the tool. Field research and the 

development of new technology have also been factors that led to the draft of a 

complete proposal. Indeed, the field research was conducted by collecting ideas and 
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feedback and, moreover general knowledge within the company. After the collection 

of this information, the research moved to the specific field of the user interface. 

Especially for the user interfaces and the issues related to that, researches have been 

developing quite fast lately, so it always demands new updates and development. New 

technologies in this specific case refer much likely to the frameworks related to the 

programming language in use, such as JavaScript, which is abundant and always 

moving toward a further direction. In fact, regarding the tool analyzed in here, some 

of the frameworks or templates used were out of date or even not used anymore. 

Therefore, when it comes to software development, maintenance is, and it may also be 

sometimes a hard work [33] when that is not continuously made it may come to a point 

where refactoring is needed. 
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3.2 Analyze the context of use 
 
The Tratt tool is used internally to the company. The 

intent users are people who are for some reasons 

involved in the business. 

To understand the need, and what, and how the users 

would use the tool, interviews, and one-to-one 

meetings were taken. The people involved in this part 

were specialists and developers, involved in the first 

and previous release, and into the business, and end-users. 

To get the best from this phase, a review of the existing contents, such as 

documentation of the tool or the code itself was helpful. Furthermore, an in-depth 

analysis of it made the issues clearer when having the one-to-one meeting with the 

people mentioned before. In this first phase, an understanding of the company issues, 

such as business, technologies, and resources was needed, because of the 

understanding of the context.  

The first meeting, called according to the Usability Body of Knowledge, Context 

Meeting [34], took place with a QA specialist, which launched the idea for the tool, 

and a senior developer, which is deeply involved in the development, and a user. The 

information collected during this first meeting lead the way to understand the resources 

available either to develop the tool and to work with the tool from the end-user point 

of view. No significant constraints were found to be in place, both regarding the 

resources and the environment in which the tool is running and the people that are 

using it. The only constraint that could be raised in this phase was the lack of time and 

a shortage of people involved in the process. The just mentioned constraints were 

managed by making a roadmap of the critical issues to be solved within the time limit 

and with the forces available for the specified time of period. To summarize the 

outcome of this phase, we can state and highlight the following steps [34]:  

Specify Context 
of Use  

Evaluate 
Designs 

Specify 
Requirements 

Produce Design 
Solution 
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There has been a continuous relation with the users and with the people involved in 

the previous release of the tool. The process took some time since people have a tight 

schedule and are focused on the ongoing and own project. Another reason is also that, 

the tool improvement is not on a priority list because is already up and running, not in 

the best usable way though. The preparation of the meetings, in advance, was 

necessary in order to have a checklist of what to discuss. Even though, the participant, 

especially in this first stage of the process, was aware and comfortable with what was 

to be discussed and needed to achieve. 

  
 
 

Description of the 
system

• The Tratt Definition Tool is used to define sequences 
of tracking events, and analyze the occurrence of 
these sequences in event data streams.

Identification of 
users and 

stackholders

• Data scientist or analyst, and want to count the 
occurrence of certain event sequences or build an 
event funnel

• Tester and want to check that a game emits correct 
tracking events

Description of the 
context of use

• TRATT is used interanally by expert users, who might 
not have experience with the tool itself, but they have 
enough experience to approach the tool with low 
effort. The users are aslo supported by more 
experienced users, if needed. 

• Technical and environment requirements are already 
in place with the previous release of the tool, 
moreover no high contraints are identified. 

Identificantion of 
importnat 

usability factor

• Usability factor are affected by the fact that the users 
are experts, at the same time the fact that there is an 
already existing environment has its own benefits. 
Therefore, the design process will take this into 
account
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3.3 Needs and requirements  
 
 
The identification of needs and 

requirements is an essential part of the 

User Centered design process. There 

are different methods to acquire and 

process the right information. Among 

the different methods, we have had 

some unstructured interview with 

people interested in the development of the tool. We also used some known methods 

to understand the needs and the requirements, such as cognitive walkthrough with the 

help of task model, of the current version in use, and Personas, to state the different 

user’s needs, experiences, behaviors, and goals. 

 

Before going into how we used the methods in this project, a definition and 

clarification of them make the further process description easier.  

The unstructured interviews are conducted to gather rich information from users and 

stakeholders, in our case developers as well. The idea is to have conversations without 

any restrictions and limitations, and it means there is not a defined topic and agenda 

[35]. Indeed, not having an agenda, helps a lot to get into the project and gather the 

overall information. 

The fact that the work is based on an improvement of an existing tool, and the final 

result must give better performance from the usability aspect, conducting a usability 

test at this stage, before the implementation of the new product starts, makes it easier 

to catch and prioritize requirements. For this purpose, a method to check whether a 

user could carry out some specific tasks, the so-called Cognitive Walkthrough and the 

Task model method were performed. This Cognitive Walkthrough focuses on how the 

user feels about using the tool for specified tasks which are predefined beforehand 

[36].  To get the best information out of the cognitive walkthrough method, the 

assessor should use the following four questions as they are stated in related research 

[37]: 

• Will the user try and achieve the right outcome? 

• Will the user observes that the correct action is available to them? 

Specify Context 
of Use 

Evaluate 
Designs 

Specify 
Requirements 

Produce Design 
Solution 
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• Will the user correlate the correct action with the outcome they expect to 

achieve? 

• If the correct action is performed will the user see the progress made towards 

their intended outcome? 

 

The other method used here is the definition of Personas. Persona is a fictional person 

who represents the typical attributes and behaviors of a group of users [38]. Personas 

tell stories about users so that the interviewer or researchers have an in-depth 

understanding of the needs and necessity to focus on. To better represent a user a 

persona is defined and act as an ideal one. Indeed, will act as a guide to make decisions 

such as functionalities or interface and interactions would help. It is a handy tool that 

allows to set a specific group of user and focus on their needs goals and behavior, 

which helps not to lose the path to follow [39]. Other than these methods, we conducted 

continuous researching and getting information about the company and the relevance 

of the toolconducted.  

 
3.3.1 Unstructured Interviews  
 
The literature review and the first introduction meetings lead the way to define some 

unstructured interviews and understand more the user’s point of view. 

The interviews were planned. The persons involved were being contacted well in 

advance when the preparation time was finished. The preparation time did not require 

that much time since the idea behind those interviews was to get more information 

from the users. So apart from a few prepared questions, there were, during the section, 

questions and answers, which were pretty useful for the prototype and implementation 

phase.  

Invitation to the interviewer is sent out through the organization's mail so that the 

recipient would not be afraid of the answer; means would not consider that as spam. 

They would have accepted and moreover they would have found a time to fit their 

agenda. Once we fixed the meeting, we started the interview by presenting each other, 

a small presentation of the project and the tool that we were considering in the section, 

and the usefulness of the information that we would have got in the section.  
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The results of the interview were analyzed and discussed before the next phase started. 

The Personas developed later in the process, got an extensive contribution from this 

phase to fill in information.  

The section started with questions such as: 

• Do you like TRATT? 

• How long have you been using the tool? 

• How often do you need to interact with the tool? 

• What kind of difficulties have you encountered while using it? 

From this point on, there were no actual questions, and the discussion went smoothly 

deeper in the functionalities and design of the tool.  

 

Indeed, that is what has happened in this phase, gathering information with a closer 

look at the work environment of the user. It was after this phase which we get a better 

feeling with the tool and got deeper into the actual problems. This process leads the 

way to make a list and prioritize the problems walking through the whole tool from 

the user perspective, and this is what will be shown later on with the task model after 

a walkthrough section. 

 
3.3.2 Cognitive Walkthrough 
 
The walkthrough was conducted with two of the users, and they create a TDL file as 

if they would do in their everyday environment. The two users chosen had a different 

background. One user was an expert on it, and the other has started to use it a not long 

time ago and still familiarizing with it. The ground questioned we mentioned earlier, 

have been used to have a major focus and manage the whole walkthrough. This method 

placed after the interview was quite a success because the –let's call - unclear points 

could just be explained here. Within this section with the user using the tool, the 

observer can see most of if not all, the touchpoints, and in the end come up with a list 

of tasks performed which are helpful to design a task model. 
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3.3.3 Personas 
 
The phase of collecting requirements from the people involved in the project, such as 

product owner, QA specialists, and developers, has led the way to create personas. The 

process to create them took a long path, for the fact that, in the beginning, there was a 

broader implementation idea, involving more issues. Indeed, for this matter, got 

involved another kind of personas removed later, due to the time cutting in the 

development goals. The reason for the cutting was the lack of project development 

time.  

Personas are the typical users of the tool we are considering. As we said earlier in the 

chapter keep them in the process has helped to be on track and also a more 

straightforward approach to the problems when explaining it to different users and 

stakeholders.  

The main Persona is considered to be Arian, a user who is being hired for a short time 

and as such she started to use the tool recently and reported the main difficulties in 

working with it. The other two personas are the ones who are working with the tool 

for a long time, with different background and different motivation as well.   

 
 

 



 
 

34 

 
 

Arian 
Age:  25 
Department: QA analyst 
 
 
Goals and motivations  
Arian has been newly employed, and she 
has a background as a developer. She 
has high expectation in things she is 
involved with. She likes to perform tasks 
efficiently, and she pays attention to 
details. Her goal is to succeed in the job 
and moreover contribute to the high 
quality of the company.  
Nature of work  
The work Arian is involved with is related 
to assure quality. She helps business 
teams to gather the exact data for the 
analysis. She has a problem-solving 
personality. 
Experience and training  
Arian has joined the programming world 
after she got attracted by some friends 
talking about that. She got a six months 
intensive course on Java programming 
before she got into the quality area.  

 
 
Environment  
She works in the company's office, 
and it happens though that she 
continues to work from home with 
her laptop. The workplace is highly 
international, and the people with 
whom he works have different 
background and skills, but she has 
pretty good guides, and she gets 
good support.  
How will this person use the 
website? 
Arian is new to the use of the tool, 
and she pays attention to details. 
She needs to use the tool to create 
the TDL file, and she is enthusiastic 
about using the UI to get the job 
done, rather than using raw data. 
Key tasks 
As a QA analyst, she needs to test 
that the sequences in the games are 
working correctly. She is testing the 
events and get the right data to let 
the business analysis unit to work 
with the proper data. 
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Jim 
Age:  24 
Department: QA analyst 
 
Goals and motivations  
Jim is a young developer, and he has 
high expectations from his code. He is 
a motivated developer, and he thinks 
that as a QA analyst he can gain a 
broad experience both in 
programming and in software quality, 
and he can fix his bases to succeed to 
higher positions. 
Nature of work  
As a QA analyst, he is working closely 
with data. He helps business teams to 
gather the exact data for the analysis. 
He can get things done even if there 
are not that many guidelines.  
Experience and training  
Jim has finished his degree in software 
engineering. He participated in 
projects, and he has also developed 
some web application in its spare 
time. He has enough knowledge and 
worked closely with java but also PHP 
and he is very interested in databases. 

Environment  
He works with his PC when at the 
office, but he likes to work during the 
night and often he works from home 
with its laptop. The workplace is 
highly international, and the people 
with whom he works have different 
background and skills, he gets 
support from the QA analyst leaders 
when he runs into problems.   
How will this person use the 
website? 
Jim needs to create a TDL file, and 
since he either has a good work 
environment or he prefers to work 
with raw data. He is not very fond of 
details, and he is not very patient in 
not working tools properly. 
Key tasks 
As a QA analyst, he needs to test that 
the sequences in the games are 
working properly. He is testing the 
events and get the right data to let 
the business analysts work with the 
proper data. 
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The definition of personas was a reference point during the whole development 

process. Especially for the lack of time, have a limited scope with the changes to be 

addressed individually for the main users, was a useful point. 

 
  

  
 

Joseph 
Age:  40 
Department: Product 
Owner (QA team)  
 
Goals and motivations  
Alex wants to get the QA analysis to an 
upper level. QA brings the business 
further and having a tool which makes 
the tasks more natural and smoother 
and faster is his vision.  
Nature of work  
Team-based and project-based worker, 
he likes to push things forward. Trying to 
find a better solution for its tools is what 
he is willing to do 
Experience and training  
He is a fully experienced QA analyst with 
experiences in leading corporates. He 
has been working with the quality of the 
software and products. Thus he can see 
the next step to take to add value to the 
company. 
  
 
 
 
 
 
 

 
 
Environment  
His work environment is the 
company's office, and he does not 
prefer to work from home. The 
workplace is highly international, 
and the people with whom he works 
have different background and skills.  
How will this person use the 
website? 
Alex needs TRATT to create a file 
which will be needed for tracking 
events in the game and used by the 
game team. He uses the tool on his 
desktop.    
Key tasks 
Alex ideates the tool. He now uses 
the tool first to create a TDL file. He is 
also the person responsible for the 
users who are involved with the tool. 
He is responsible for the issues raised 
regarding the tool. Optimize it is its 
primary duty. 
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3.4 Task model to picturing the requirements  
 
The task model designed below is used to describe how a user is supposed to create a 

tratt. The model shows part of the passages, the tasks that are required from the user 

to get the work done. It was a good method to interconnect the observer’s annotation 

with the tasks done by the user [40]. 

Figure 6 Task model to create a tratt 
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The graph designed covers just part of the tasks that the user is used to do to create a 

tratt. The first part of the graph is where the user loads up the page and can start work 

on a new tratt or an existing one. At this point apart from few UI (such as colors to 

highlight the button ‘create’ and some other such as give a more straightforward name 

to the button ‘start a new tratt’), the user did not find big issues to find his way to the 

next step. After choosing between new or already existing tratt, another part of the 

page is opening with some details to either fill or filled in already. The user to go 

further needed to expand the next are pressing on the expand button, which was 

impressively frustrating (since for each section the expand button started from 

collapsed). This button, was one of the relevant tasks to change, how to give the user 

the feeling of reaching the goal with the minimum amount of work. The other big issue 

in this part was the buttons to create or copy or delete a TDL which were not very clear 

in most of the cases. The Update button also had a copy function which was useful in 

case of having a more graphic visualization. This task had to be improved, together 

with the position of them; indeed floating buttons would have worked great for the 

purpose. 

Then the other graph required a bit more writing from the user and a bit more thinking 

from the development point of view. When the user performed the task ‘Choose the 

eventype' he got usually confused on how to go further and write the adequate 

attributes in the ‘Validate' and ‘Match' area. Indeed, the user underlined the desire of 

this improvement since it is also the cause for errors occurring in the Validation part. 

The just explained task was the most valuable ones, and worth picturing within a Task 

model. The steps, as in the task model, are explicitly stated with the following bullet 

points (we cover the two parts as in the graph with the different annotation -numbers 

and bullets-): the first part of the graph, as underlined in the above graph, have the 

ends point where is given the possibility to create checkpoints. The second part goes 

from creating the checkpoint to having the run button for the just created tratt file. 
1) Open the tool  

a) Create a new Tratt (definition file) 
i) Insert the name of the category 

(1) Continue without press CREATE button 
(a) Expand TDL 

(i) Create Variables 
(ii) Create Sequences 

1. Create Checkpoints 
(iii) Create Checkpoints 

(2) Press CREATE button 
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(a) Id created/ tratt saved 
(i) Expand TDL 

1. Create Variables 
2. Create Sequences 

a. Create Checkpoints 
3. Create Checkpoints 

 
b) Open an existing Tratt (definition file) 

i) Filter the category and choose an existing tratt  
(1) Option to change/extend the name of the existing tratt 

(a) Expand TDL 
(i) Create Variables 
(ii) Create Sequences 

1. Create Checkpoints 
(iii) Create Checkpoints 

(b)  
(c) Press UPDATE button 

(i) Id created/ tratt saved 
1. Expand TDL 

a. Create Variables 
b. Create Sequences 

i. Create Checkpoints 
c. Create Checkpoints 

 
v Create Checkpoints 

Ø Add Checkpoints 
§ Choose eventype 

• Add the attribute manually in the match and validation field 
• Copy the attribute names 

¨ Fill in the validation field 
Ø Make sure you use the correct operators  

• Press CREATE button (if not done earlier) 
• Press UPDATE button 
• Press VALIDATION button 

¨ Check the error log 
OR 

¨ Run the tratt  
¨ Tratt created successfully 

¨ Fill in the match field 
Ø Make sure you use the correct operators  

• Press CREATE button (if not done earlier) 
• Press UPDATE button 
• Press VALIDATION button 

¨ Check the error log 
OR 

¨ Run the tratt  
¨ Tratt created successfully 
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3.5 Ideation and Prototype 
 
 
At this stage, we identified the 

requirements and the needs. At this point, 

it was needed to generate ideas, based on 

requirements and information got from the 

user. The ideation would have been the 

base for prototyping. We schedule this 

time by generating ideas among ourselves 

first and then presenting it in a 

presentation/brainstorming section. According to many researchers, the brainstorming 

was a good point to reach an excellent later design. The first ideation iteration involved 

the main persona, and in the second iteration, a couple of users were involved.   

The ideation, referred to as brainstorming is usually used when [41]: 

• There is a need to coming up with ideas or requirements. 

• There is a need to find a solution to a problem. 

•  The old ideas need a new visualization, or an implied comparison to emphasize 

the conceptual design of the user interface architecture. 

• A new design area is going to be researched. 

• The product’s teams need a social bundle. 

In our section, we can state to have used brainstorming to generating ideas to find a 

solution to a specific problem, defined in the previous sections. Furthermore, for one 

of the main functionalities (issue raised by the users), there was conceptual design 

support, to generate a new way to carry on the old process. The user's idea is important 

as much as the developer's ideas. Having a section with developers and users and 

stakeholders might have its profits but eventually its losses [42]. In our section, the 

result was pretty valuable, because the discussion went smooth and the ideas flowing 

in there, arrived actually to a common point were both developer and user were 

satisfied.  

The first ideation phase was not very much structured, and it did not bring the desired 

results. This issue happened because the process of the ideation was not brought to a 

restricted point or to better say to a terminating point. This issue was in a way managed, 
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with a second meeting, though a loss of time and a short shifting in the timetable was 

involved.  

The second meeting, which involved ideation as well, was conducted after a low 

fidelity sketching. Prototyping is an integral part of a design process, and especially 

when done in the early stage of the design process, it highlights the key problems and 

also enlarges the creative space to create new solutions taking care about the costs as 

well [43]. In a meeting, we introduced the paper prototype to the primary users and to 

the product owner who was both really involved in the process and was also involved 

in an early interview. 

The meeting was organized by inviting the people, according to their schedule. The 

issues here were that the user is not very prompt in being involved in this kind of 

process. To better say, the user was at first not very interested in giving other feedback 

since it was not very clear the importance which we would have given to them. It 

started with a presentation again of the main problems and issues which they would be 

involved and, in the presentation, and moreover explaining which main issues 

discussed. The paper prototype started with the changes to the homepage of the tool, 

and then it went on with the various UI changes and then it touched the most critical 

issue, which was one of the functionalities which according to the product owner it 

needed most of the focus.  

One consideration to do at this point is that the paper prototype was enough for this 

project, at this stage, because it brought up, the main features to change in the first 

design iteration. It created a clear picture in the short roadmap available, of the design 

process, for the main issues. 

The meeting went on, especially involving the end user, telling how it would solve the 

problem, which solution would give, why the solution presented was not appreciated 

because not very user-friendly. Indeed, during this meeting, one beneficial opinion 

from the user was raised, the inconvenience (according to her opinion) to have a series 

of the drop-down menus.  

After this phase, according to the timetable and according to the process, the 

implementation phase started. The users are less involved during this implementation 

phase, compared to the previous already mentioned phases, but continuously available 

if needed. Indeed, if something like a page or a functionality a component can be tested 

out before being released, this might be the most useful case, users are involved.  
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4 IMPLEMENTATION & EVALUATION 
 
The process at this point has reached the 

implementation phase. The outcome desired has been 

discussed during the previous phases. 

Furthermore, extensive research on how it could be 

better implemented was also conducted. The research 

focus, at this point, on the frontend better solutions. 

The code needed to be cleaned and a refactor for better 

maintenance and future expansion of the tool. After 

few meetings with some feedback from senior frontend developers, involved in the 

same kind of tools, that I was working with, we agreed on use the React framework, 

built by Facebook developers which is gaining pretty much popularity among the 

frameworks now in use, because of its way of thinking in reusable and components 

way [44]. 
 
 
4.1 The road to the outcome  
 

The implementation phase has started with studying the code developed for the actual 

version. After some deep into tutorials and best practice, there was the understanding 

that the time was too limited to refactor. Indeed, for quick changes and a first working 

release the decision was to continue to work on the code the tool was built and using 

the jQuery library to work on. Implementation meant as we mentioned, working and 

changing the code of the first release of the tool. Indeed, there has been the need for 

small talks and discussions with the previous developers. The availability of the team 

who worked on the previous release made this work going smoother, there has been 

interaction, especially in the beginning with them. This interaction helped, in parallel 

with the users' needs, in understanding the problematic, of course under a different 

aspect than the users’ ones [45]. 

In the following section, there is a brief explanation and a visual caption, based on the 

main changes made during this iteration.  
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4.1.1 The new look and feel 
 
The new look and feel of the tool, starting from the functionalities and then with the 

UI changes. The figures show the new view of the webpage, and in the explanation, 

there is a reference to what it was in need of changes, the figures capture only the parts 

of the page where modifications occurred.  

 

The home page of the tool starts with the menu closed on the left side of the screen. 

The toggle button comes in the picture in order to show the links in the menu. The 

decision has been made because from user’s feedback the menu is not often used and 

then it would be better to see the TRATT tool home page fully, at first, rather than the 

menu. The user will open the menu if looking for something else than the definition of 

the TDL itself. 

The colors have also been modified, because of consistency [46]. There was not a clear 

reason why the colors for the bars on top of the single components (Create new Tratt 

and Load Tratt) were on a lighter color than the one used on the top navigation bar. 

The color added to the "Create new Tratt"  button, made it more intuitive, and essential 

to get the attention of the user it at even the first glance. 
 

 
Figure 7 Create a new tratt button  

 

 

In this screen, we can see that the buttons “Create” “Update” “Delete” and “Validate 

TDL” have been added on top because requested, are going to been shown on the 

navigation bar just after the user will scroll down. Those buttons were a very 

demanding feature. The reason is that the user wants to have easy access to the features 

which are often used and in this way, they are handier. 
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Figure 8 New Buttons floating 

Stepping in the different blog on the web, regarding UI design, is interesting to see 

how much white spaces are essential for the visual part of web design. In this webpage, 

though the white area took an extended part. Indeed, in the new design, the look is 

much more compact and gives the user an overall visualization of the relevant parts in 

there.     
 

 
Figure 9 Variables list 

 
The same as for the variables page happened with the checkpoints. This part of the 

editor is the one where the user is spending more work and time. Therefore, the 

variable=x variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x 

variable=x variable=x 
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complaining and the requests for improvements was high. Indeed, with the new design, 

the visualization was very compact, and the user could have a better contest of the 

points was dealing with. 
 
 
 

 
Figure 10 Checkpoints list 

The following screens are yet again related to Checkpoints, as we said in the paragraph 

above this is the section which has requested most of the changes due to the high 

interaction. Therefore, the other changes related to these screens are related to 

functionalities, indeed the user needed to move the checkpoint easily up or down, 

because of a different way of checking the events in the funnel. The arrows allow this 

functionality. The other change was to remove the unnecessary button, the property 

one. The users were not even aware of the function of the Properties button. Another 

change and, the last one to be pointed here, is the change of the format of the input 

area, been changed as textarea so that there are no long lines issues and more 

comfortable to work with. 
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Figure 11 Expand/Collapse button 

 
The last and most valuable functionalities change, which has been implemented. The 

auto filled action which is happening when the user is selecting an event type. This 

issue simplifies a lot of the work of the user, and he does not need to manually copy 

the attributes related to a specific "eventype” and not even need to remember which 

the possible operators are available to be used. 
 
 

 
Figure 12 Pre-filled textarea 
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4.2 The evaluation of the new design 
 

 
The evaluation of the new product has 

been conducted following the 

guidelines of some known evaluation 

methods. Those evaluation methods to 

which we refer are the questionnaire, 

known as Critical Incident Technique 

[47], which is a widely used technique 

in the psychology field and, together with think-aloud protocol [48] within the 

usability testing. The satisfaction questionnaire is used to gather information from the 

user, with a pre-defined set of questions. With this technique, it can be easy to collect 

more data, than other kinds of more one on one techniques. The other techniques 

mentioned earlier are more invasive compared to the one used, closer contact and 

interaction with the user is required and, is for that reason, a more straightforward 

result-oriented. 

 

The questionnaire has been used to have an overall idea on the result of the new design. 

It contains nine fields/questions, among those, five are scaling questions, with which 

the idea is to assess the acceptance of the new look and feel of the tool. The other 4 

are open-ended questions, in which the respondent can give either extra information 

related to the tool and extra comments.  

The first step of this process was to send out the questionnaire, the number of people 

available to send it was small, and the overall answers were even less (11 in total). 

Nevertheless, to gather a particular type of information the number of responses was 

acceptable [49], especially since the people involved in the requirement gathering were 

involved in this phase as well, so we could have a comparison at the same time. 

Therefore, the answers were enough to get an overall idea; indeed, it came out that we 

reached a first step in which the user could notice the benefits of the differences, but it 

came up that there is a strong need to work on it in a further release. The percentage 

of non-satisfaction was still high as we can see from the graphs below which came out 

from the first two questions. The graphs shown in the picture below with the related 

questions are very much explanatory (in the first graph, one is extremely satisfied five 
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is not at all). The interpretation I gave to them is that the user was aware of the changes 

and has appreciated them, but it needs more work in order to be even more engaged 

with it as a whole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The results from the questionnaire showed that it was pretty much necessary and 

needed to have some closer meeting with the user again to realize how engaged they 

were at this stage with the tool and what are the requirements to address in further 

work. Therefore, with the usability testing, with that CTI and think aloud technique, 

we gather precisely what were the low points of the new design and what were the 

easy fixes and the other ones, which require a longer iteration and still an engagement 

of the user in the process.  

The technique used was pretty much prepared in the same way of the interview used 

at the beginning, the one to gather the requirements. This last one, it was prepared 

Figure 13 Questions and result from the questionnaire 
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according to the latest changes. Moreover, there was less friction between the 

interviewer and the user since worked for quite a long time by now. The all process 

was to walk through the tool, and use the functionalities as the user is used to and he 

would explain the steps as it goes further. This process is much easier when the 

interviewer and the user have worked already together; indeed the meeting resulted in 

being smoother. Collecting ideas and write down the critical areas, highlighting the 

low points, were done in parallel and with the help of a recording, we needed that 

especially for new functionalities which were not part of this iteration, the process 

went smooth overall. 

 

The user requirements and the changes were applied according to the evaluation results 

and the user (testers), the few who started to use it at the second release were much 

more engaged. This engagment resulted from the feedback received and the many 

questions received while using it, for some clarification. 

 

The changes applied in the second iteration were announced and release to make more 

people aware of the new Tratt GUI. Indeed, some relevant changes compared to Figure 

8, in the previous paragraph, is the now 4 buttons, which they all continue to float, 

which give a more precise idea now regarding the role of each of them.  

 

 

 

 

Figure 14 New buttons label and style 
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One more relevant change regards the pre-filled ‘Match' and ‘Validate' area. The value 

that is now that textarea pre-filled could come out only working closely with the users. 

Indeed those are small changes which are useful for the end users in the constant 

engagement with the tool, as shown in the following figure. 

 

 
Figure 15 New texarea pre-filled 

 

The last but not the least which was the result of the combination of personas and the 

end usability test is the collapsed button in the home page. This feature is very useful 

for a particular type of user highly engaged with the tool as a whole, and they are 

interested only in the very first areas and the very last, the ‘validate’ and ‘run’ part.  
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5 CONCLUSION 
 
The case study focused on the need of updating the user interface of a tool used 

internally to a company, in order to be user-friendly and have higher acceptability from 

the end user points of view.  

In order to reach the desired goals and solution, passing through the steps we have 

been through in the study, is important that the organization and the people at the top 

(managers in our case) are committed to usability, they are aware of the importance 

and the need of it. The main points that we can underlying which have been seen in 

our study and are also available in similar studies, and they help in proceeding with 

usability improvements and make the process going further are:  

o Have enough resources available to get the project going and to an end. 

Especially, having professionals in the field, such as UI or UX, makes the 

problems very clear and the plan to solve it also become more reliable and also 

acceptable  

o Having a log where the user is able to report the issues faced while using it. It 

is a starting point from where the plan can take place digging in from those 

already stated issues. 

o Address, visualize and discuss the problems and make a detailed plan with time 

management in mind, which would take into account all incidents along the 

way. 

 

The development process followed, is the one where users are a central part of it; 

indeed, interesting results were reached and, highly rated user acceptance. The 

knowledge of, how to conduct the process and, plan it earlier, is a way of not losing 

easily focus and, prepare in advance for a specific type of processes. Moreover, 

integrating the user-centered with the whole lifecycle software process is a way to 

speed up the acceptance of the results.  

The satisfying result that we perceived in our study has been stated in previous 

researches as well. Indeed, there has been a questionnaire (regarding adopting the user-

centered design process in team projects) in which the use of User-centered design 

approach has led to significant impact on product development, both regarding results 

and in term of cost efficiency especially when looking at the long run picture. 
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The results obtained were engaging for the end user and as a whole for the interaction 

with the tool. They increased the popularity among even the more skeptical ones. 

Indeed, the focus for further work will be on considering and, applying user-centered 

design process whenever any major refactoring or a new project, would be put in place, 

and it would surely help even for minimal changes. This case study is only the 

beginning of what the tool needs for further better results. 



 

 
 
 

REFERENCES 
[1] C. O’Rourke, “Usability Success Stories – How Organisations Improve by 

Making Easier-to Use Software and Web sites,” Ergonomics, vol. 51, no. 11, 

pp. 1790–1791, Nov. 2008. 

[2] R. Lack, “The Importance of User-Centered Design: Exploring Findings and 

Methods,” J. Arch. Organ., vol. 4, no. 1–2, pp. 69–86, 2004. 

[3] D. A. Norman and S. W. Draper, User Centered System Design; New 

Perspectives on Human-Computer Interaction. L. Erlbaum Associates Inc. 

Hillsdale, NJ, USA ©1986, 1986. 

[4] A. R. Hevner, S. T. March, J. Park, and S. Ram, “DESIGN SCIENCE IN 

INFORMATION SYSTEMS RESEARCH 1,” Des. Sci. IS Res. MIS Q., vol. 

28, no. 1, pp. 75–105, 2004. 

[5] T. Jokela, N. Iivari, J. Matero, and M. Karukka, “The Standard of User-

Centered Design and the Standard Definition of Usability : Analyzing ISO 

13407 against ISO,” CLIHC ’03 Proc. Lat. Am. Conf. Human-computer 

Interact., pp. 53–60, 2003. 

[6] J. Gulliksen, I. Boivie, J. Persson, S. Blomkvist, Å. Cajander, and B. 

Göransson, “KEY PRINCIPLES FOR USER-CENTRED SYSTEMS 

DESIGN,” in Human-Centered Software Engineering — Integrating 

Usability in the Software Development Lifecycle, vol. 8, no. 1, 2005, pp. 17–

36. 

[7] N. Bevan, “Quality and usability : A new framework,” Achiev. Softw. Prod. 

Qual. van Veenendaal, E, McMullan, J Tutein Nolthenius, pp. 25–34, 1997. 

[8] T. Issa and P. Isaias, “Sustainable design: Hci, usability and environmental 

concerns,” Sustain. Des. Hci, Usability Environ. Concerns, pp. i–iii, 2015. 

[9] G. Riva, “Web usability revisited: A situated approach,” PsychNology J., vol. 

1, no. 1, pp. 18–27, 2002. 

[10] L. Gamberini and E. Valentini, “Web Usability Today: Theories, Approach 

and Methods,” Towar. CyberPsychology Mind, Cogn. Soc. Internet Age, no. 

February, pp. 109–126, 2003. 



 

 
 
 

[11] K. Eason, Information Technology and Organisational Change. Taylor & 

Francis/Hemisphere, Bristol, PA, USA., 1988. 

[12] N. McNamara and J. Kirakowski, “Functionality, Usability, and User 

Experience: Three Areas of Concern,” Interactions, vol. 13, no. 6, pp. 26–28, 

2006. 

[13] J. Brooke, N. Bevan, F. Brigham, S. Harker, and D. Youmans, “Usability 

statements and standardisation - work in progress in ISO.,” INTERACT ’90 

Proc. IFIP TC13 Third Interational Conf. Human-Computer Interact., pp. 

357–361, 1990. 

[14] Nielsen Jakob, Usability engineering. Morgan Kaufmann, 1993. 

[15] J. Nielsen and J. Levy, “Measuring Usability Preference vs. Performance,” 

Commun. ACM, vol. 37, 1994. 

[16] H. M, “User experience (UX): towards an experimental perspective on 

product quality,” Proc. 20th Int. Conf. Assoc. Fracophone d’Interaction 

Homme-Machine, pp. 11–15, 2008. 

[17] M. A. F. S. J., “Supporting users’ creativity: Design to induce pleasurable 

experiences,” Proc. Int. Conf. Affect. Hum. Factors Des., pp. 387–394, 2001. 

[18] Peter Morville, “User Experience Honeycomb and three Circles,” Sematic 

Studios, 2004. . 

[19] J. M. Carroll, “HUMAN-COMPUTER INTERACTION: Psychology as a 

Science of Design,” Annu. Rev. Psychol, vol. 48, pp. 61–83, 1997. 

[20] A. Dix, “Human-Computer Interaction: a stable discipline, a nascent science, 

and the growth of the long tail.,” Interact. Comput., pp. 13–27, 2010. 

[21] T. Hewett et al., “Human-computer interaction.,” ACM SIGCHI curricula for 

human-computer interaction., 2011. . 

[22] R. Mortier, H. Haddadi, T. Henderson, D. Mcauley, J. Crowcroft, and A. 

Crabtree, “Human-Data Interaction: The Encyclopedia of Human-Computer 

Interaction.” 

[23] A. Pentland, “The Data-Driven Society,” Sci. Am., vol. 309, no. 4, pp. 78–83, 

Sep. 2013. 

[24] R. Mortier, H. Haddadi, T. Henderson, D. McAuley, and J. Crowcroft, 



 

 
 
 

“Human-Data Interaction: The Human Face of the Data-Driven Society,” 

SSRN Electron. Journal. 10.2139/ssrn.2508051., 2014. 

[25] J. Manyika et al., “Big data: The next frontier for innovation, competition, 

and productivity,” McKinsey Global Institute, 2011. [Online]. Available: 

https://bigdatawg.nist.gov/pdf/MGI_big_data_full_report.pdf. [Accessed: 26-

Jun-2017]. 

[26] S. Clifford and Q. Hardy, “Attention, Shoppers: Store Is Tracking Your Cell - 

The New York Times,” 2012. [Online]. Available: 

http://www.nytimes.com/2013/07/15/business/attention-shopper-stores-are-

tracking-your-cell.html. [Accessed: 27-Jun-2017]. 

[27] CISCO, “Unlocking Game-Changing Wireless Capabilities,” 2012. [Online]. 

Available: 

http://www.cisco.com/c/dam/en/us/products/collateral/wireless/c36_696714_

00_copenhagen_airport_cs.pdf. [Accessed: 27-Jun-2017]. 

[28] J. Davey, F. Mansmann, J. Kohlhammer, and D. Keim, “Visual Analytics: 

Towards Intelligent Interactive Internet and Security Solutions,” Springer, 

Berlin, Heidelberg, 2012, pp. 93–104. 

[29] Apache Software Foundation, “Apache Kafka - Introduction,” Apache Softw. 

Found., pp. 1–3, 2017. 

[30] M. D. Assunção, R. N. Calheiros, S. Bianchi, M. A. S. Netto, and R. Buyya, 

“Big Data computing and clouds: Trends and future directions,” J. Parallel 

Distrib. Comput., vol. 79, pp. 3–15, 2015. 

[31] R. Eric, Usable Usability: Simple Steps for Making Stuff Better. Indianapolis: 

John Wiley & Sons, 2012. 

[32] V. Vaishnavi and W. Kuechler, Design science research methods and 

patterns : innovating information and communication technology. . 

[33] R. D. Banker, G. B. Davis, and S. A. Slaughter, “Software Development 

Practices, Software Complexity, and Software Maintenance Performance: A 

Field Study,” Manage. Sci., vol. 44, no. 4, pp. 433–450, Apr. 1998. 

[34] M. Maguire, “Context of Use within usability activities,” Int. J. Human-

Computer Stud., vol. 55, pp. 453–483, 2001. 



 

 
 
 

[35] C. Wilson, Interview Techniques for UX Practitioners : a User-Centered 

Design Method. Elsevier Science, 2013. 

[36] C. Wharton, J. Rieman, C. Lewis, and P. Polson, Usability inspection 

methods. Wiley, 1994. 

[37] M. H. Blackmon, M. Kitajima, and P. G. Polson, “Repairing usability 

problems identified by the cognitive walkthrough for the web,” in 

Proceedings of the conference on Human factors in computing systems  - CHI 

’03, 2003, p. 497. 

[38] A. Cooper, “The origin of personas |,” 2008. [Online]. Available: 

https://www.cooper.com/journal/2003/08/the_origin_of_personas. [Accessed: 

06-Jun-2017]. 

[39] L. Caballero, A. M. Moreno, and A. Seffah, “Persona as a Tool to Involving 

Human in Agile Methods: Contributions from HCI and Marketing,” in 

Human-Centered Software Engineering, 2014, pp. 283–290. 

[40] D. Rubin, J., & Chisnell, Handbook of usability testing: How to plan, design, 

and conduct effective tests (2nd ed.). Wiley Publishing, Inc., 2008. 

[41] C. Wilson, Brainstorming and beyond : a user-centered design method. 

Morgan Kaufmann, 2013. 

[42] B. A. Nijstad, M. Diehl, and W. Stroebe, “Cognitive stimiulation and 

intereference in idea geenrating groups,” P.B Paulus B.A. Nijstad (Eds.), Gr. 

Creat. Innov. through Collab., pp. 137–159, 2003. 

[43] S. S. Isa, A. Liem, and M. Steinert, “THE VALUE OF PROTOTYPES IN 

THE EARLY DESIGN AND DEVELOPMENT PROCESS,” Proc. 20th Int. 

Conf. Eng. Des., 2015. 

[44] CACM Staff, “React: Facebook’s functional turn on writing Javascript,” 

Commun. ACM, vol. 59, no. 12, pp. 56–62, Dec. 2016. 

[45] Lakhotia Arun, “Understanding Someone Else’s Code: Analysis of 

Experiences,” IoumnL Syst. Softw., pp. 269–275, 1993. 

[46] Anić Ines, “The importance of Visual Consistency in UI design,” 2015. 

[Online]. Available: http://www.uxpassion.com/blog/the-importance-of-

visual-consistency-in-ui-design/. [Accessed: 15-Jun-2017]. 



 

 
 
 

[47] J. C. Flanagan, “The critical incident technique,” Psychol. Bull., vol. 51, no. 

4, pp. 327–358, 1954. 

[48] J. U. R. Amey, “Thinking Aloud : Reconciling Theory and Practice,” vol. 43, 

no. 3, pp. 261–278, 2000. 

[49] L. Faulkner, “Beyond the five-user assumption: Benefits of increased sample 

sizes in usability testing,” Behav. Res. Methods, Instruments, Comput., vol. 

35, no. 3, pp. 379–383, 2003. 
 


