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摘  要 
如今在一个客户有不同的丰富选择的市场，一个产品的易用性和效率显得

至关重要。当涉及到计算机软件产品时，由于软件可以不断的创新与突破，所

以如果用户无法理解和有效的使用的话，这些软件产品将变得毫无意义。软件

可用性就是为了解决这些问题而出现的。本文对一个案例进行研究，旨在探讨

软件可用性分析的常用方法。本文重要通过一个面向特定用户的反馈系统的设

计与实现，进行对提高可用性的方法的研究、检查以及运用。 
在案例研究中 Genius 设计方法被使用，用以进行该系统的初步设计。该设

计将进一步使用 WireFrames 和 Wireflows 来细化，最终实现为纸质版的原型。

为了获得最终客户的反馈，Observation 测试方法在开发过程中使用。在

Observation 测试中，系统的最终用户对于纸质版原型来完成一系列任务，这个

过程被记录下来。Observation 测试可以分析出一些有用的因素，如用户如何与

系统进行交互，他们发现什么地方好用，他们喜欢以及不喜欢的部分。通过对

用户这些活动进行分析，可以作为系统设计的依据。 
该系统的实际开发过程使用了敏捷开发的 Scrum 框架与测试驱动开发的方

法，同时遵循 SOLID 原则。Scrum 的的迭代周期被称为“Sprint”，每个 Sprint
需要两到三周时间，在结束时与客户的进行意见反馈交流。测试驱动的开发方

法的好处在于可以创建一个易拓展、稳定的系统，将来如果客户需要包含更多

的功能时，系统可以很容易被扩展。 
在完成对系统的评估后，可以明显看到系统的可用性有所增加。系统可用

性定量衡量标准从 Observation 测试以及最终实现的系统中获取。通过比较数

据，显示新系统的设计更好一些。 
该研究可以得出一个系统的可用性可以通过 Genius 设计以及 Observation

测试来进行提高的结论。 

 
关键词：可用性，软件开发，案例研究，敏捷开发，测试驱动，SOLID 
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Abstract 
On a marketplace where customers have an abundance of different options, it is 

vital to provide a product that is both pleasant and effective to use. When it comes 
to computer software a product can be endlessly innovative and ground breaking, if 
a user cannot understand it and use it efficiently, none of that matters. Software 
usability is the practise to tackle these issues. The case study conducted in this 
thesis aims to investigate common methods for introducing usability in software. 
Through the case study, methods for increasing usability will be studied, reviewed 
and applied during the development of a feedback portal intended for end users. 

For the case study the method Genius design was used in order to come up 
with an initial design for the system. The design was refined with the help of 
Wireframes and Wireflows that later were visualised by paper prototypes. In order 
to get feedback from the target audience, Observation tests were held. During the 
Observation tests actual users of the future system were monitored while 
performing tasks on the paper prototypes. The Observation tests provided valuable 
insights of how the users were interacting with the system, what they found easy to 
use, what they liked and what they did not like. From these activities the design of 
the system took form. 

The actual development of the system was done following the agile framework 
Scrum with a test driven approach following the SOLID principles. The iterative 
work cycles of Scrum, called “sprints”, were done in two to three week periods with 
customer feedback at the end of each sprint. The test driven development approach 
to produce code, were used to create a scalable, stable system that can be extended 
in the future, if the customer would find the need to include more functionality. 

After evaluating the finished system an increase in usability could be seen. The 
quantitative measure that were gathered through the Observation test of the 
prototypes, were also gathered from the final system. Comparing these measures 
showed that the design of the new system was the better one. 

This study can conclude that the usability of a system can be increased by the 
use of the usability methods Genius design and Observation tests. 
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Chapter 1 Introduction 

The following chapter is an introduction for the thesis work carried out. The 
chapter will include a background for the work followed by the purpose as of why 
this work is done. Included in the introduction chapter is also methods and sources 
used, containing information regarding the case study done parallel to the 
development of the system. The introduction chapter also contains status of related 
research and the organisation of the report. 

1.1 Background 

Usability is a vital part of human-computer interaction. Methods for evaluating 
usability have been of great interest to researchers and usability designers. Usability 
evaluation methods are used often for the purpose of finding weaknesses in design 
and take action to increase the usability of the product[1] . 

Forefront Consulting Group AB was started in 2008 and has today 150 
employees spread out over three offices in Sweden and a development team in Xian, 
China. Forefront Consulting Group AB is a consultant company operating in the 
areas of IT Strategy and Architecture, Business Design, Application and 
Technology and Education and Research. It is at this company that this thesis will 
be written. 

The challenge of this thesis work is to develop a system that successfully can 
communicate the sought after information in a clear and pleasing way that gives the 
user a sense of  utility for the system, this is also the reason for choosing usability 
as topic for the case study. 

1.2 The purpose of the project 

To create a system that users appreciate and want to use is today becoming a 
more and more central goal, especially when it comes to platforms that have an 
abundance of competing options for the user to choose between[2] . 

The content of this project will be a case study on usability in combination 
with the development of a system that is aimed for end users. 

On behalf of the company Forefront Consulting Group AB a system will be 
developed in order to give feedback to the employees working at the company. The 
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system will provide the employees with information on how they are performing, 
how they are performing compared to their goals, and give projections on how they 
need to perform in order to reach their goals. The information communicated 
through the system will first and foremost be how much a consultant at Forefront 
Consulting Group AB has charged their customers, during a given timespan. The 
amount charged by a consultant shall be in comparison with the consultant’s goal 
for amount to charge customers during a given timespan. The reason for the new 
system to be created is as of prior to this project there have been problems in this 
communication. The lack of this communication has caused confusion and 
irritation[3] . 

Questions to be answered throughout this research are: 
1.   Can a software system be developed to increase its’ usability? 
2.   How can a software system be developed in order to increase usability? 

1.3 Method and sources  

This section will discuss the case study performed in symbiosis with the 
development of the new system. 

1.3.1 Case Study 

This chapter will discuss what kind of case study will be performed, the 
purpose of the study, when the study is regarded as a success, the literature the 
study is based upon, the scope of the study and what data will be used. 

1.3.2 Purpose of Case Study 

The purpose of the case study is to evaluate usability theory by developing a 
system, while following known procedures to achieve usability, and thereafter study 
and evaluate the result. The system will be implemented at the company Forefront 
Consultant Group AB and function as a tool for giving performance feedback to the 
company’s employees. 

1.3.3 When the Case Study is regarded as a success 

The case study will be regarded as a success when the following criteria have 
been met, the case study will be evaluated on two different levels: 

1.   The case study will be regarded as a success after methods for 
increasing usability have been used in the development of the system 
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and the usability of the new system has been evaluated. 
2.   The case study will be regarded as a success when the usability of the 

new system can be traced back to the methods used for achieving a 
higher usability. 

These two criteria for the case-study have been chosen for when they have 
been meet the research questions in chapter [1.2 The purpose of the project] could 
be answered. 

1.3.4 Choice of Case Study 

Since the problem is of “how” character such that it is impossible to say 
anything about the outcome before the study is carried out, and the focus is on 
present events, this study is best suited as an exploratory case study. The case study 
will focus on current events since the data will mainly come from the users’ 
perception of the new system. The case study will be performed as an “embedded 
single case” study with its base in the development of the new system. This type of 
case study is best suited when only one case study (single case) is performed and 
several subunits will be analysed (embedded). This kind of case study is chosen 
since it allows the use of a combination of qualitative and quantitative methods, 
without creating several case studies. This is done in order to achieve a higher level 
of detail with only one case study[4] . 

Since this case study is of exploratory character no prepositions will be made. 

1.3.5 Collecting the data 

This chapter will describe the sources from where data will be gathered. The 
collection of data will be through observations and interviews. The basis for the 
observations will come from tasks. These tasks are derived from scenarios. The 
scenarios are small stories in which a fictional user is using the intended system. 
These scenarios are created to communicate what the finished system should be able 
to do. 

The observations will be done by studying the user interacting with the system 
or a prototype of the system. The user will get to perform a series of tasks while 
being observed. The tasks should be done without getting any help in order to see 
how well and if the user can complete the tasks. The users’ performance will be 
evaluated on how fast they can complete a task and what emotions they express 
while performing the task. 
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Interviews will be used to give a clearer picture of how the user perceives the 
system. The interviews will be of the semi-structured kind in the sense that they will 
follow a script of questions, but room will be given for follow up questions and 
explanations. The interviews will be allowed to be of this kind since they will be 
conducted in addition to surveys. The surveys, as opposed to the interviews, will 
contribute with quantitative data whereas the interviews will contribute with more 
detailed, qualitative data. 

The surveys most significant function is to strengthen the validity and 
reliability of the study. By being able to reach out to a wider audience, findings 
from the observations and interviews can be tested on a greater sample. Participants 
of the survey will be users who have used the system during a short period of time, 
preferably once or twice. The participants of the survey should not have any prior 
connection to the study. 

1.4 The status of related research 

This section will present research related to this project. The related research 
will later be compared to the findings within this paper, to try and fine correlations 
and help draw conclusions. 

1.4.1 Paper on integrating usability activities by R.Th. Høegh 

In the paper on integrating usability activities in a software development 
process written by R.Th. Høegh, Høegh presents an action research study of a 
Danish software development company. The company makes efforts to create 
software with a high degree of usability by integrating a new department intended to 
improve the usability. The new department consisted of human factors specialists, 
the purpose of the specialists was to introduce usability into the software 
development process. 

The study where conducted over a 10-months period. Data were collected 
through observations, diary writing, interviews, document reviews and participation 
in the daily work. The Danish software development company participating in the 
study developed software for the telecommunications industry and employed 
roughly 250 people. The study mainly focused on two departments, User Interface 
department and the User Experience Department. 
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Høegh found two opposite opinions in the company, one that wanted to involve 
the human factors specialists at an early state in the development, prior to 
developing anything at all and the other opinion saying that there are no reason to 
include the specialists until enough implementation had been done. 

There are two pitfalls identified in the paper. The first pitfall occurred when 
the human factors team was too eager to participate in the software projects that 
they took on too much work. Høegh points out that they have to realise that the 
returns of investment on spread out effort is diminishing. The second pitfall 
identified was that the human factors experts spent too much time on projects or 
persons reluctant of usability activities. The human factors experts simply spent too 
much effort in convincing key persons of the benefits of usability activates. In these 
cases Høegh suggests that the reluctant key persons be convinced by examples of 
others who have incorporated usability activities in their development process and 
see the results first hand[5] . 

1.4.2 Case report on software developers’ ability to anticipate 
usability problems by Høegh and Jensen 

In the case report represented by Rune Thaarup Høegh and Janne Jul Jensen 
regarding software developers’ ability to anticipate usability problems, Høegh and 
Jensen compare what usability problems a developer can find in his own software to 
what an actual end user finds. Høegh and Jensen investigate three separate software 
projects whom have not spent resources on usability evaluations. In the 
investigation Høegh and Jensen performs user evaluations on the three different 
products resulting for the different software projects. The user evaluations were 
done with the intended end user for each product. Høegh and Jensen also allowed 
the developers of the products to evaluate its usability and compared their findings 
with the ones from the user evaluations. The result of the comparison showed that 
the developers can, in fact, to some extent find usability issues in their own product, 
however their estimation of the severity of these issues deviated from the 
estimations of the end users. According to Høeghs and Jensens findings the 
developers only found about one third of the usability issues that the user 
evaluations found[6] . 
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1.4.3 Master thesis on usability in webbased system by Hedman 

In the master thesis Användbarhet i webbaserade system written by David 
Hedman for the Swedish university Mittuniversitetet, David finds that using 
usability methods has a positive effect on usability in a web-based system. 

David investigates a web-based system that has been created without usability 
in mind, and assigns it a usability index. The investigations were done with the 
usability method; heuristic evaluation and user testing. The user testing where done 
as observation tests where David observed users of the system trying to accomplish 
tasks within the system. 

Based on the findings of the heuristic evaluation and the user tests, David 
redesigned and reprogrammed the systems graphical user interface. 

After the system had been altered, David again evaluated the system, using the 
same method for finding a new usability index. After comparing the index before 
and after the changes to the system David could conclude that the systems usability 
had improved[7] . 
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1.5 Main content and organization of the thesis 

The focus of the thesis will be on usability but will also incorporate some 
theory from the field of user experience. Concepts like “Making a task easy and 
intuitive” and “Minimizing steps & removing roadblocks” stems from the field of 
usability and will be considered in the case study. Concept like “Making a task 
meaningful and valuable” that stems from the field of user experience will also be 
touched upon however concepts like “Creating emotional connection” and “What 
user feel” that also comes from the field of user experience will not be part of this 
case study[8] . 

 The analysis for the case study will be limited to the employees working at 
Forefront Consulting Group AB. An employee at Forefront Consulting Group AB 
can be seen as to have a good computer habit and a university degree in engineering. 
The case study will only focus on the usability of the system. 

The case study conducted for this thesis will be made parallel with the creation 
of a performance visualisation tool. The visualisation tool will be in the form of a 
web system with data connections to different data sources at the company. The 
creation of the system will bring data to the case study and the findings of the case 
study will be implemented in the system, increasing the systems’ usability. 
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Chapter 2 System Requirement Analysis 

The overall requirements posed by the customer (in this case Forefront 
Consulting Group AB) are such as; improving the communication of goals between 
the employee and the employer, and creating extra value through motivation of the 
employee. A technical requirement posed by the customer as that the development 
of the system is done with (but not exclusively to) .Net. 

During the requirement phase of the development cycle and once the 
requirements have matured they will follow the MoSCoW standard as described in 
RFC 2119[9] . 

2.1 The goal of the system 

The goals of the system to be created, is a system that can quickly and easily 
communicate the most vital data, give an overview of how the user has performed 
and a clear picture of how the user needs to perform in order to reach its goals. It is 
expected of the system that a user without prior experience or training can with ease 
use the system on their own. 

2.2 The scope of the system 

This chapter will identify the software product to be produced. The working 
title of the system were Performance feedback portal. 

 
The software will: 
•   Present the amount of work a user has performed. 
•   Present the user with performance goals.  

 
The software will not: 
•   Regard security. 

 

The application of the software is to make it easier for employees at Forefront 
Consulting Group AB to track their progression towards their goals. The application 
is also intended to improve communication of goals between employee and manager 
at Forefront Consulting Group AB and motivate the employees to reach their goals. 
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2.3 Definitions 

A user is an employee at forefront. The system focuses on the consultants at 
Forefront but can be used by managers or other personnel.  

An admin is typically a person at a manager position at Forefront, one that sets 
goals for the employees.   

The system is the product to be developed, here a performance feedback 
portal. 

2.4 Conditions 

Existing preconditions to this project are gaining access to employee data such 
as hours worked and goals. In order to evaluate the system employees, which are the 
intended users of the system, have to give feedback on the system. If no employees 
give any feedback the entire case study will lose its purpose since there will be no 
way of knowing if the implementation was a success as a result of the methods that 
were to be evaluated. 

Being both developer and usability designer (as well as author) can create a 
conflict of interest that can lead to poor design[10] . 

The intended system needs to run on most common web browsers such as 
newer versions of Google Chrome and Mozilla Firefox. The system does not have to 
have 100% availability since it is not mission critical in any way, but it does have to 
have high enough availability so that the users don’t shy away from it. As of today 
the system has to be able to handle a user group of 150 employees. Since Forefront 
Consulting Group AB is showing a trend of expansion the system should be able to 
handle up to 400 users, at the same time, in order not to be obsolete in the near 
future. 

2.5 Challenges and problems 

The challenge of this project lies in developing a system that can communicate 
in a clear and efficient way that creates value for the user. In order to achieve this 
the system must have a high level of usability. When creating this system a number 
of difficulties can arise, such as:  

•   Insufficient data to create accurate projections.  
•   How the system is developed in order to be both informative and provide 

good usability. 
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•   How the data is communicated in the most efficient way. 
•   How the system can make the user more productive. 
•   Difficulties motivating users through a system. 

2.6 Requirements gathering  

The requirements for the software to be developed comes from user stories, 
directly from the customer and from end users. 

A user story is a short story of everyday usage of the intended system and 
should describe how a user interacts with the system. The user story should capture 
the essential part of the work a used does or needs to do with the system. These 
stories are used to capture goals for the system to fulfil, and to communicate usage 
of the system with the customer[11] . 

Requirements from customer are requirements that a customer have directly 
posed on the system. 

Requirement from end users are obtained through different tests, such as 
observation tests, or through communication e.g. through surveys.  

2.7 The functional requirements 

Table 1 presents the functional requirements for the system. 
Table	  1	  Functional	  Requirements	  

Req. ID Source Description Priority 
1 User story: 1 I as a user want to be able to login to 

the system so that I get content 
specific to me. 

Must have 

2 User story: 1 I as a user want to be able to track 
my worked hours and my goals in 
the system so that I can see how I am 
performing. 

Must have 

3 Customer I as a user want to have my goals in 
the system so that I can see them and 
work towards them. 

Must have 

4 Customer I as a user want to have my worked 
hours in the system so that I can 
keep track of my progress. 

Must have 
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Table	  1	  continued	  table	  

Req. ID Source Description Priority 
5 User story: 1 I as a user want my time report data 

to be readily available to me so I 
don’t have to find it myself. 

Should have 

6 User story: 2 I as a user want to see how many 
hours I have to work each 
day/week/month/quarter in order to 
reach my goals. 

Should have 

7 User story: 2 I as a user want to be able to change 
the format of how much time I have 
to work in order to reach my goals 
between days, weeks, months and 
quarters 
(h/day,h/week,h/month,h/quarter) 

Should have 

8 User story: 3 I as a user want to be able to adjust 
how much I am planning to work 
each quarter/month and the system 
should compensate remaining 
quarters/months so that I still reach 
my goal. 

Could have 

9 User story: 4 I as a user want to be able to see in 
what projects I have spent my time 
working. 

Could have 

10 User story: 4 I as a user want to be able to specify 
how much time I am going to spend 
working for different customers, so 
that the system can make better 
projections for me.  

Could have 

11 User story: 4 I as a user want to be able to change 
the timeline for what data to be 
presented to me so that I can see past 
performance as well as get a better 
overview of the data. 

Could have 
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Table	  1	  continued	  table	  

Req. ID Source Description Priority 
12 User story: 5 I as an admin want to be able to set 

goals for the users in order to correct 
them in case they are wrong. 

Could have 

13 Customer I as a user want to be able to find 
goals that are not related to “hours 
billed customer” in a separate static 
view so that I can always and easily 
keep track of my goals. 

Could have 

14 Customer I as a user want my static view to be 
updated on a quarterly basis so that I 
can see how I am performing with 
respect to my goals. 

Could have 

15 Customer I as a user want to see how much one 
hour is worth for me working with 
different customers. 

Could have 

2.8 The non-functional requirements 

Table 2 presents the non-functional requirements for the system. 
Table	  2	  Non-‐‑functional	  Requirements	  

Req. ID Source Description Priority 
15 Customer Information about what employee 

gets what salary may only be seen by 
administrators.   

Must have 

16 Customer The system must have good 
usability. 

Must have 

17 Observation 
test 

Data displayed to the user must be 
displayed in comparison with 
reference data. E.g. performance data 
should be displayed as percentage of 
goal. 

Must Have 
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Table	  2	  continued	  table	  

18 Observation 
test 

Numerical data must be 
accompanied with percentage, e.g. 
$1.3M/$2.5M (52%) or only 
displayed as percentage. 

Must have 

19 Observation 
test 

Graph data should must have a 
reference line. 
 

Must have 

20 Observation 
test 

A user must not have to make 
calculations in order to get the data 
she needs. 

Must have 

21 Observation 
test 

The content in the web-page must all 
be visible without having to scroll. 

Must have 

22 Observation 
test 

Performance must be displayed for 
each month, quarter and year in 
percentage. 

Must have 

23 Customer The system should be developed test 
driven. 

Should have 

24 Customer The system should be developed 
using the SOLID development 
principles. 

Should have 

25 Customer The development of the system 
could follow the companies 
developing standard in order to 
easier be further developed in the 
future.	  

Could have 

2.9 User characteristics 

The system will be used by employees at Forefront who want to keep track of 
their work progress. The majority of the users will be consultants at Forefront 
Consulting Group AB. The users are not supposed to need any specific knowledge 
to operate the system, apart from everyday computer skills. The typical consultant 
at Forefront Consulting Group AB uses a computer in their everyday work and can 
be seen as to have good computer habits. 
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This system is also likely to be used to managers at Forefront who wants to 
communicate goals to the employees of Forefront. The managers at Forefront, like 
the consultants, use computers in their everyday work and can also be seen as to 
have good computer habits. 

2.10 Use case diagrams 

The use case diagrams provide an overview of how the user interacts with the 
system. The diagrams are divided by level of requirement where “must have” 
represents interaction with the system that must be implemented, “should have” 
represents interaction that should be implemented and “could have” represents 
interaction that could be implemented in the system. 

2.10.1 Use Case diagram of must have requirements 

 
Figure	  1	  Use	  Case	  diagram	  must	  have	  requirements	  

The Use Case diagram for the must have requirements, as depicted in Figure 1, 
depicts the most basic functionality that the system must have. The diagram 
describes three interactions by the user and one by an API. The user can Log in, Log 
out and see its’ performance. The API provides the system with time report data for 
all the users of the system. 
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2.10.2 Use Case diagram of should have requirements 

 
Figure	  2	  Use	  Case	  diagram	  should	  have	  requirements	  

The Use Case diagram representing the “should have” requirements, as 
depicted in Figure 2, have all the functionalities of the “must have” Use Case 
diagram with some additions. The “should have” Use Case diagram adds 
functionality to the performance view and lets the user see how much more work is 
needed to reach its’ goals, as well as let the user sort the remaining amount of work 
in days, weeks, months, quarters and years. The “should have” Use Case diagram 
also adds functionality to the API in order to provide the system with the users 
goals. 
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2.10.3 Use Case diagram of could have requirements 

 

Figure	  3	  Use	  Case	  diagram	  could	  have	  requirements	  

The diagram depicting the “could have” requirements, as depicted in Figure 3, 
adds functionality to the system in addition to incorporating both the functionality 
of the “must have” and the “should have” Use Case diagrams. With the added 
functionality the user can see how many hours it has spent in different projects, see 
past performances and plan when future work should get done. 

2.11 Product functions 

Key functions that the software system will offer: 
 

1.   Allow users to see how much time they have worked. 
a.   Users can change the timeline in order to view past 

performances. 
2.   Allow users to see their goals.  
3.   Allow users to see their work progress in comparison to their goals. 

a.   Allow users to see projections based on their performance for 
how they need to work in order to reach their goals. 
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2.12 External interfaces 

Describes all inputs into and outputs from the software system. 
 

User interface 
Inputs: 

1.   User ID 
2.   Password 

Outputs: 
1.   Amount of hours worked 
2.   Goals 

a.   Amount of hours to work/Amount of money to bill customer 
this: 

i.  Year 
ii.  Quarter 

iii.  Month 
iv.  Week 
v.  Day 

3.   Comparison between amount of work done and goals. 
4.   Projections on how much work needs to be done in order to reach goals.  

2.13 Functions (Business Rules) 

Lists what must be done from an input to an output: 
From the side of a user not logged in: 

1.   Submit login detail 
2.   Process login details 

a.   Send login details to server 
b.   Retrieve server response 
c.   Display error message or redirect user 

User side: 
1.   Receive information about amount of hours worked and goals 

a.   Trigger event by user visiting page 
b.   Send request for data with visiting user ID 
c.   Receive response of request with data attached 
d.   Draw graph from data 
e.   Enjoy colourful graphs with exciting data 
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2.15 Data Model 

The data model, as seen in Figure 4, is a visual representation of the data base 
and how the different models relate to one another. 

Restraint on the data base: 
•   If the database is lost there should be no way to deduct what employee 

gets what salary. 

 

Figure	  4	  Data	  Model	  
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Table 3 describes how the data model is stored in the data base. The data will 
be stored in an SQL-database where a table represents an individual model and the 
tables attributes represents the attributes of the model. 

Table	  3	  Data	  Model	  

Table name Table Attributes 
Employee { pk FirstName string, pk LastName string } 
Goals { pk GoalId int, fk FirstName string, fk LastName string, 

GoalPeriodStart Date, GoalPeriodEnd Date, GoalForYear int, 
GoalForQ1 int, GoalForQ2 int, GoalForQ3 int, GoalForQ4 int, 
Comments String , DateUpdated Date} 

TimeReport   { pk TimeReportId int, fk FirstName string, fk LastName string, 
Date Date, Hours int, isDataDependable bool, DateUpdated 
Date} 

Contracts { pk ContractId int, fk FirstName string, fk LastName string, 
SekPerHour int, DateUpdated date } 

2.16 Design constraints & Key Features 

Design constraints that can be imposed on the system can come from other 
standards, hardware limitations, etc. 

Design constraints posed on the system are:  
•   The system will run in a clients’ web-browser 
•   The system relies on other systems at Forefront Consulting Group AB 
•   The availability of time report and goal data 
•   The integrity of the user must be respected 
•   The performance of the system relies on server and client bandwidth 

Since the system will be developed as a web-page, this limits the system to 
only communicate and interact with the user through a web-browser. The 
functionalities within the web-page are limited to what can be achieved with HTML, 
CSS, Javascript and other libraries supported by these standards. 

The system relies on other systems at Forefront Consulting Group AB for 
gathering data about the user. The amount of time that the user have worked comes 
from a time report system and the goals for the user comes from excel-spreadsheets. 
This creates dependencies on other systems and the data these systems can provide, 
and to an extension the people using these system. If a user of the time report 
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system forgets to log her time or introduces incorrect data, the system will be 
affected through this dependency.  

Since the system will handle data about users that can be seen as sensitive, 
such as salaries, goals, etc. the systems data integrity must be preserved to ensure 
the integrity of the user. 

Since the system is web-based, this limits its’ performance to the connection 
between client and server. Should the client or server have limited bandwidth the 
system could become slow and hard to use. This creates a constraint on the system 
to either require a small amount of bandwidth or ensure a good connection between 
server and client. 

2.17 Software system attributes 

Attributes of the system are: 
•   Reliability 
•   Availability 
•   Integrity 

The reliability of the system is important important for the user to be able to 
rely on the information provided by the system. A system providing a user with 
incorrect information could lead to a user thinking that their goals have been met 
when in reality they have not. 

The Availability is important for the system in two aspects. The system must 
have a reasonable uptime so that the users do not shy away from it, thinking that the 
system cannot be relied upon being active. The system must also be available for 
users having poor connections, to prevent users from stop using it because of the 
system being slow to access. 

The data integrity of the system is important in order to ensure that the users’ 
data is protected and by extension protects the users’ integrity. Should the systems’ 
integrity be compromised could lead to users’ sensitive information falling into 
wrong hands which in turn would cause the users to stop using system. 
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2.18 Brief summary 

The title for this master thesis is “The creation of a web-based performance 
visualization tool for a mid-size consultant company”. 

The study where undertaken within a case study. First theory where evaluated 
and then studied in order to later be applied in practise when the visualization tool 
hade been created. After the tool where developed its usability where evaluated and 
then compared with theory to try to decide if the sought after result hade been 
achieved. The result was also compared with other theories as well as tested against 
the target audience. One way to verify that the results are satisfying is to conduct 
usability tests. 

The tool was developed as a web application with the use of .Net, JavaScript 
and Angular. The development followed the Software Development Life Cycle in 
an agile working process. 
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Chapter 3 System Design 

The literature for this study will foremost focus on different methods, theories 
and concepts on how to design a product in order to enhance its usability. The 
sources for the literature will in most cases come from books and articles known to 
the field of usability. Articles regarding implementation of different methods and 
theories will be used in order to triangulate the result of the case study to prevent 
bias. 

In order to find relevant literature and articles within the subject of usability 
the databases Linköpings Universitets Bibliotek, Google Scholar and Stockholms 
Stadsbibliotek have been used with the search terms “Usability”, “Usability web”, 
“User experience”, “User experience on the web” etc. A specialist in the field of 
User Experience at the company Forefront Consulting Group AB has been 
providing suggestions on literature and other sources of information. 

3.1 Usability 

Usability.gov defines usability as “How effectively, efficiently and 
satisfactorily a user can interact with a user interface”. Properties that well 
describes what the system to be developed strives to implement[12] . 

3.1.1 Methods for achieving usability 

In order to create a product with high usability, known methods for creating 
usability will be used. There are mainly three phases to a design project; conceptual 
design phase, processing phase and detail design phase[13]. 

The conceptual design phase aims to find out what is to be designed and 
developed and why. Much of this phase is about finding out what is desirable to the 
projects customers. For the designer the goal of the phase is gathering and analysing 
data, and to come up with concept ideas for the designer and customers to choose 
from. 

In the processing phase the designer formulates an overall idea of how the 
product is to be developed. It is in this phase where the main design principle and 
system solutions is created. It is normal to pick the best parts of different ideas and 
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combine them. It is in this phase where the ideas take physical shape as rough 
prototypes. 

In the last phase, the detail design phase, the specifics of the system is decided 
upon. In this phase the findings of the first and second phase are usually tested 
against users to find out what design works and what doesn’t. From user feedback 
the designer can adjust the details of the design effectively increasing the usability 
of the product[13] . 

3.1.2 Conceptual design phase 

The Conceptual design phase focuses on gathering ideas for the product to be 
designed and usually starts off with setting up initial goals for the project, which 
can later be revised if necessary. There are different kinds of methods for generating 
ideas during the Conceptual design phase and one of which is Brainstorming. 

The first step in the Brainstorming process is to identify a problem that is not 
too wide that it’s hard to come up with anything concrete, nor too narrow as it limits 
creativity. The Brainstorm can focus around who the user could be, what the user 
might want to do in a given situation, or what tools they might want to use. A 
Brainstorming session can start off with a group of people getting about ten minutes 
to write down all thoughts they have regarding the problem. When the time is up the 
group members take turn in reading out loud their ideas while the rest of the group 
listens. The group writes down any thoughts they get off of the reading member and 
discusses the idea. After all the ideas have been discussed they are put up on a board 
and grouped up. The most promising ideas are singled out to be further 
developed[14] . 

Genius Design is a concept commonly used by usability designer when they 
are working alone on a project or the project have limited resources. The Genius 
Design is a concept most commonly used by seasoned usability designers since it 
draws a lot from experience, there are however parts of this method relevant to 
designer new to the field. The Genius design start by the designer researching 
design solutions that have been applied to similar project, looking for inspiration on 
how the problem can be solved. The designer usually sets aside a couple of days for 
this exercise as it can take a while to build up a critical mass of different design 
solutions. This mass is needed in order to translate ideas to actual design solutions. 
This requires a lot of research on behalf of the designer. The designer needs to 
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review as many different solutions as possible, how others have solved design 
problems, clever solutions, simple solutions, beautiful solutions, etc. From all this 
inspiration the designer derives concepts that can be applied to the problem at hand. 
These concepts can later be iterated over testes with the user or the scenarios the 
design is aimed for[15] . 

3.1.3 Processing phase 

In the processing phase, when it comes to designing for the web, sitemaps and 
wireframes are commonly used. Creating sitemaps and wireframes are essentially 
creating a map over the website with the context divided into categories. A sitemap 
is made up of nodes representing different pages of the website with lines between 
those who link to each other. The more important the node for the user the bigger it 
should be. This provides a basis for prioritizing what to spend development 
resources on[16] . 

When the designer has gotten an initial idea of what functionality, content and 
structure the website are going to have it is time to start sketching on a layout for 
the user interface. A wireframe is a sketch of an intended product layout. The 
wireframe is a sketch with design decisions marked with exclamation marks, 
question marks indicating things to look up and thoughts on design alternatives 
represented in +/- lists. The combination of wireframes and sitemaps are called 
“wireflows”. The “wireflows” are an efficient way of sketching user interfaces and 
works well as drawings for prototypes[13] . 

3.1.4 Detail design phase 

Using the input from the previous phases the design of the product is made 
even more detailed. The design can usually take form as interactive fine grained 
computer prototype or a paper prototype with which more formal end user usability 
tests can be performed. 

One way of testing these prototypes are by conducting observation tests with 
the end users. An observation test is performed by letting an end user try to 
complete one or more tasks using the prototype or system. While the test user 
performs the task a test leader observes the test user and notes any difficulties or 
feelings the test user might show. When performing observation tests a variety of 
measurables can be recorded, such as the time it took the test user to complete the 
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task or the amount of interaction needed to complete the task. These measurable can 
be recorded for different prototypes that have been tested and serve as a basis for 
comparison. Depending on what kind of observation test is used the test leader can 
asks questions during or after the task has been performed by the test user. These 
questions can serve to get a better understanding of what the test user felt about the 
prototype, what the test user liked or did not like and suggestions for improvements 
on the design. There are both benefits and drawbacks from asking questions during 
or after the test users completes the task. Asking questions during the observation 
test the test user might lose some of its focus on the task making measurables less 
precise but gaining more correct answers. Asking questions after the test user have 
completed the task on the other hand dose not corrupt the measurables but might 
affect the answers given by the test user, since the tests user might have forgotten 
some of the reasons to why she did as she did during the test[17] . 

In order to evaluate the feedback from the observation tests and determining 
the severity of design flaws pointed out by testers the same test must be done with 
multiple test users. Design flaws pointed out by several test users should have a 
higher priority over design flaws pointed out by only one or a few test users. 

3.3 System design documentation 

This chapter describes how the design of the system has been produced. It 
starts off with describing what goals the design aims to achieve. The initial ideas for 
the design are presented with prototypes for the design. The chapter includes 
wireframes and wireflows that have been used to find solutions for the design. A 
test plan for the user tests along with a test report is presented in the end of the 
chapter. 

3.3.1 Conceptual design 

Initial goals 
The goals for the design of the system to be created are: 

1.   Provide employees of Forefront Consulting Group AB an interface and 
design theme they are familiar with. 

2.   Present an overview of the users performance as the first thing they see 
when logged in to the system. 

3.   Communicate how the user have performed. 
4.   Communicate the work goals that the user have. 
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5.   Clearly provide insight of how the user is performing in regards to its 
goals. 

6.   An employee at Forefront Consulting Group AB should have no 
problem navigating the system without having used the system before. 

Design ideas 
In order to provide a system that the employees of Forefront Consulting Group 

AB are familiar with the design of the system could mimic that of their website and 
internal systems.  

The goals of the employees of Forefront Consulting Group AB i.e. the users of 
the system, have goals that span a year. This goal is usually in terms of how much 
they should have billed the customers they are working for during the year. To 
present the user with a relevant overview of their performance when logging in to 
the system, the users could get a quick overview of their performance of the entire 
year. 

The data for how a user has performed is delivered in two different reports, one 
weekly and one monthly. The weekly one is more of a rough estimate and can 
deviate somewhat from what the user actually has performed. The data in the 
monthly report can be trusted. In order to communicate to the user what data can be 
fully trusted and what data might change a graph could be drawn using different 
lines. For example, a graph could have solid lines for the data that can be trusted 
and dotted lines for the data that might change. 

To improve communication, the system could display information about how 
much each hour of the users’ time is worth working for the users different 
customers. 

To better help the user understand and see the different components that their 
salary is based on the system could incorporate information about this. The system 
could have a separate part dedicated to this that displays the different components 
as bars. Depending on their relative impact on the users’ salary the bars could be 
higher or lower. 

To improve the communication of the goals regarding how much an employee 
must bill their customer throughout the year this could be stated as one of the first 
things the users sees. The goal amount could be presented as a big number side by 
side with the amount the customer have billed so far. 
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The graph representing how the employee is performing this year could 
incorporate a recommendation graph. The recommendation graph could display how 
the employee should do at a given point in time in order to reach its goals. 
 

3.3.2 Prototypes 

Prototype #1 
Figure 5 depicts the first design prototype for the system. The first prototype 

communicates the monthly performance as percentage for each month in a bar graph 
and the yearly performance as larger numbers.  

 
Figure	  5	  Prototype	  #1	  
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Prototype #2 
Figure 6 depicts the second design prototype for the system. This prototype 

communicates the yearly performance both as a graph and as larger numbers. The 
graph presents the goal coverage for the year as percentage. The large numbers 
present the amount that a user have charged its’ customers during the current year 
and the amount needed to reach its’ goal for the year. At the bottom of the design 
prototype the performance per quarter is presented as percentage. 

 
Figure	  6	  Prototype	  #2	  



 Thesis for Master’s Degree at HIT and LiU 

36 

Prototype #3 
Figure 7 depicts the third design prototype for the year. This prototype 

communicates performance per month as percentage and as amount billed customer, 
performance per quarter as amount billed customer and performance for the entire 
year as amount billed customer. The small circles at the top of the page represents 
the performance per month as percentage. Each circle changes colour regarding the 
performance for that month, where green is goal passed, yellow is close to goal, red 
is far from goal and blue is for the current, ongoing month. At the bottom of the 
page is a circular bar chart. The picture in the middle of the bar chart will be of the 
current user logged into the system, each bar represents monthly performance and 
amount billed customer. To the left of the circular bar chart is a small area with 
numbers. The numbers in grey, above the line, represents total amount billed 
customer during the entire year and is divided with the goal for the year. The 
numbers below the line that starts with Q1, Q2, Q3 and Q4 represents the amount 
billed customer for each quarter of the year. Each quarter is divided by the goal for 
that quarter. 

 
Figure	  7	  Prototype	  #3	  
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Prototype #4 
Figure 8 depicts the forth design prototype for the system. This prototype 

communicates performance per month and performance for year. The performance 
for month is represented by circles at the top of the prototype. These circles 
contains numbers that are a percentage of the performance for corresponding month. 
The percentage is derived as goal coverage for that month. A green circle represents 
that the goal for the month is reached, a yellow represents that the goal is almost 
reached and a red represents that the goal is far from reached. The line-graph in the 
middle of the prototype represents performance for the whole year, as percentage of 
goal coverage. The boxes below the graph can be used for providing tips and other 
goal related data. The numbers at the bottom of the prototype communicates the 
amount billed customer and the goal for the entire year. 

 
Figure	  8	  Prototype	  #4	  
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3.3.3 Processing the design 

Sitemap 
Figure 9 represents the sitemap made during the design process. A sitemap is 

made to find and communicate what components of a web-page are the most 
important. The bigger the node the more important the sub-page. As seen in Figure 
9 the Graph page have been found to be the most important sub-page for the system 
and the Login page and Settings page have been found to be equally important. 

 

 
Figure	  9	  Sitemap	  
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Wireflow 
Figure 10 is a Wireflow over the design of the system. A Wireflow is a 

combination of a wireframe and a sitemap. A Wireflow is a design description over 
an intended web-site. The Wireflow combines an orientation of the web-site, how a 
user can navigate to various sub-pages, and descriptions of design decisions. The 
design decisions can be accompanied with things to look up, things to possibly alter 
and other design decisions that might need to be reviced. 

 

 
Figure	  10	  Wireflow	  
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3.3.4 Detailed design 

Observations: 
An observation is done in order to test a design. During the observation, a test 

user tests the design by trying to complete tasks. During the tasks a test observer 
observes how the user is interacting with the system. The goal of the observation is 
to get feedback on the design of the system, what a user finds good about the design 
and what it finds hard. 

 
Testing the observation test: 
The main finding of the pilot test of the observation was that the two tasks that 

the test user had to perform were too much alike. The test user could solve both 
tasks with the same information, making the second task redundant. The tasks will 
be adjusted to accommodate for this. 

The test also revealed that the quantitative measure “total amount of clicks” 
were a bit redundant since the test user only had to do one click for each of the 
prototypes. This behavior might reflect the test user’s way of interacting with a 
webpage rather than the webpage or test itself. Since this measure doesn’t affect the 
test in any negative way it will still be included. 

The test user expressed that the introduction to the tests where a bit unclear and 
that she would have liked to have a clearer explanation of the premises of the tests. 
For instance, emphasise that the system is run through a web-browser. 

 
Tasks:  
The tasks of the observations are meant to test the design towards the design 

goals. The test users are going to perform two tasks per prototype. The tasks to be 
performed by the test users are: 

1.   Find out if you are behind or on track towards the years goals. 
2.   Change password. 
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These tasks are meant to test the initial design goals, 3, 4, 5 and 6: 
1.   Communicate how the user have performed. 
2.   Communicate the work goals that the user have. 
3.   Clearly provide insight of how the user is performing in regards to its 

goals. 
4.   An employee at Forefront Consulting Group AB should have no 

problem navigating the system without having used the system before. 

 
To measure: 
In order to obtain quantitative and easily comparable data two parameters will 

be recorded during the observations. 
•   Time to complete task 
•   Amount of clicks to complete task 

 
Questions: 
In order to get a better understanding of how the users felt about the design a 

series of questions will be posed after each prototype have been tested. These 
questions aim to provide more qualitative data about the system design. The 
following questions will be posed: 

•   What did you like about this design? 
•   What did you not like about this design? 
•   Suggestions for improvements? 
•   Which of the four designs did you like the most and why? 
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3.4 Software development 

For the development process the Agile Software Development practise, 
SCRUM will be used. This practise has a special benefit in this project, in addition 
to the once that Agile Development brings to any normal software development 
project. Since this project emphasizes usability and Usability tests will be held, 
developing the software in several iterations will allow for Usability testing at an 
earlier stage. The findings of the tests will be able to be incorporate in upcoming 
iterations. 

Mark, Richard and Christensen identifies four stages in the Agile Development 
Process in their book Software Engineering these are: the planning phase, the design 
phase, the coding phase and the testing phase[18] . 

The software development will follow SOLID and test driven development. 

3.4.1 Planning phase 

The planning phase starts off with creating a set of scenarios that describe what 
the system is supposed to do and what features it should have. These scenarios are 
often referred to as user stories. The user stories can be assigned values either by 
the customer or other stakeholders. The developers can assign cost to each user 
story, usually based on how much time the story would take to complete. The 
customer and the developer work together in order to decide what user stories that 
should go in to the next release[18] . 

From the user stories short and descriptive requirements can be derived. The 
requirements of a system are usually divided in to functional and non-functional 
requirements. The functional requirements are usually more hands on where as the 
non-functional are vaguer. A functional requirement could be: “The system should 
take user input” while a non-functional could be: “The system should never go 
down”. These requirements can be used to communicate with the customer and 
provide a good starting point for creating tasks that the developers can implement in 
to the system. 

3.4.2 Design phase 

In the Design phase the developer lays down the architecture and design of 
how the system should communicate and function internally. The architecture 
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usually cover the whole system or large subparts of a system and describes how the 
system should be divided up internally. The design of the system is one level lower 
than the architecture and therefore specifies more clearly how each part of the 
system (divided up in the architecture) should function. The design can also include 
strategies to communicate between different parts of the system. There are often 
functionality in different systems that keep recurring that are more or less the same. 
For these functionalities standardized design patterns and architectures have been 
developed with the purpose of supplying an efficient and well known solution[18] . 

3.4.3 Coding phase 

There are existing methods to include in the coding phase such as pair 
programming, or the test driven development method from the Extreme 
Programming practise[18] . 

However, since this project will consist in only one project member, methods 
like pair programming are out of the picture. The test driven programming method 
is a great way to move forwards, but it does come with an additional cost of 
resources. The extra cost of resources is primary in time during the development of 
the program, before the project is to be tested. The time spent on developing test 
driven can be recovered later in the development life cycle since parts of the testing 
phase are already done and potential bugs in the code can have been avoided. The 
customer of the system, Forefront Consulting Group AB, has a strong test driven 
development culture and required that the system would be developed test driven. 
Forefronts primary reason for having this system developed test driven is to make it 
easier to expand after this thesis work is done. 

With the agile development processes the implementation take on the shape of 
short “inspect-and-adapt” cycles based on customer and user feedback[18] . 

3.4.4 Testing phase 

For testing a software there are a couple of different alternatives. There are 
some tests that should be created before the code is even written and some that 
focus in testing the entire complete system. The unit tests are a type of test that 
target a specific functionality and can sometimes be created before the actual 
functionality have been developed. If the unit tests are automated to run after new 
code has been added to the project it is called a regression test. The purpose of the 
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regression test is to ensure new code has not created a bug in code already tested 
and in the system. Acceptance testing is a test specified by the customer that focus 
on testing the overall functionality of the system. These functionalities are often 
those that the customer can see and review and are in that sense “shallow” as it 
wouldn’t take e.g. security into account. Acceptance tests are derived from the user 
stories implemented in the release[18] . 

3.5 Test driven development 

Test driven development is a software development practise where unit test 
drives the development. A unit-test is a test that tests specific low level 
functionality of the code. For instance a unit-test could be to make sure that a 
function that adds two numbers in fact adds them correctly, maybe by testing that 
2+2=4. With the test driven development practise these unit test are created and set 
up before the functionality is implemented. In other words the developer first 
defines the behaviour she want in the unit test, and then implements that 
functionality in order to satisfy the test. As the development moves along and the 
code base grows so does the amount of tests. After a test is created and passed it is 
left in the test code to run each time the developer tests its code. This creates a sort 
of safety-net for the developer, that no new functionality have caused errors in the 
previous functionalities. The tests driven development also provides the developer 
with confidence to refactor the code, optimising it. When being able to rely on the 
unit tests to fail if the refactoring causes any errors the developer is more likely to 
revise the code. Refactoring code that does not have any unit tests to fall back on 
can be a cumbersome undertaking, since if the program crashes due to refactoring it 
can be hard to find the bit of code that is failing. Introducing errors in the code 
while refactoring test driven code is not as bad since the test will let you know what 
part of the code is failing[19] . 

3.6 SOLID 

SOLID is a set of principles for Object Oriented Design (OOD) that when 
applied to software development intends to create a system that is easy to maintain 
and extend over time. SOLID stands for Single Responsibility, Open Closed, Liskov 
Substitution, Interface Segregation and Dependency Inversion[20] . 
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3.6.1 Single Responsibility 

The principle of Single Responsibility is the principle of one Software Object 
Class should just have one reason to change. Each class should just have one 
responsibility, if a class has two or more responsibilities there are more than one 
reason for it to change. The class that represent the responsibility should be on the 
same axis of change as the responsibility, e.g. the changes, additions or subtractions 
to the responsibility should be the same as the changes to the class. If a class has 
more than one responsibility the responsibilities get tangled up in each other, and 
the changes to one responsibility may change or impair the class’ ability to meet 
other responsibilities. This kind of entanglement amongst responsibilities (or 
coupling) often lead to a fragile design that can break in unexpected ways when 
changed.  

For example consider a class called Rectangle that has the two functions; draw 
rectangle and calculate geometric rectangle, as given by Robert Martin[20] . This is 
an example of a violation of the Single Responsibility Principle, since the class 
Rectangle both have the responsibility to draw the rectangle and to calculate it. 
Imagine there are two different classes that implements the Rectangle class, one that 
draws rectangles for the user to see and the other for calculating rectangles. This 
violation can cause several problems. The class that only concerns with calculating 
rectangles now has to implement all the resources for drawing on a screen, 
something that usually generates a lot of overhead. If one of the two classes using 
the Rectangle class changes it can cause the Rectangle class itself to change for 
some reason. That change may force the unchanged class to be rebuilt, retested and 
redeployed in order to make sure no unpredictable behavior occurs. 

3.6.2 Open Closed 

The Open Closed Principle is the principle of creating modules that are open 
for extension but closed for modification. When a module is open for extension it 
means that the behavior of the model can be extended. That the model can be 
extended to behave in new and different ways to maybe comply with changes in 
requirements for the software. That a module is closed for modification simply 
means that no one is allowed to make changes to the existing source code. 
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These two statements might seem to contradict each other since the normal 
way to extend a module is to make changes to that module, this is solved using 
abstraction. 

For instance, image the two concrete classes’ client and server, where the 
client class uses the server class. Now if we would like the client class to use a 
different server class we must make changes to the client class in order to name the 
new server class. Now imagine that the client class uses the abstraction 
“AbstractServer” class. If in this case we want to change what server the client uses 
we create a new derivate of the “AbstractServer” class and only add functionality to 
the client class in order to use the new server[21] . 

3.6.3 Liskow Substitution 

The Liskow Substitution Principle states that a subtype must be substitutable 
for their base type. 

The Liskow Substitution principle is closely related to the Open Closed 
principle, if a system follows the Liskow Substitution it automatically follows the 
Open Closed principle. 

Consider the example of a base class called Bird. The class Bird has the virtual 
method fly. We now create a subtype of Bird called Duck that overwrites the 
method fly to do something more characteristic of how Ducks fly. Here we could 
substitute the Duck class with the Bird class since they both can fly, now imagine 
we create a class called Ostrich. The Ostrich class is also a subtype of the Bird class, 
since an ostrich is a bird, but we all know an ostrich cannot fly. This will create the 
problem that everywhere we expect a bird to fly we will get an exception for the 
ostrich since it cannot fly. The Ostrich class breaks the Liskov Substitution 
principle by introducing new behavior in to existing code by writing a descendant of 
the base class. Now a developer might just want to rewrite the Bird class but that 
would violate the Open Closed principle. 

You might think that the reasoning in the example is OK, since an ostrich in 
fact is a bird, but that does not hold up here since their behavior is different. In 
order to follow the Liskow Substitution Principle the behavior of the subclass must 
be the same as the base class[22] . 
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3.6.4 Interface Segregation 

The Interface Segregation Principle states that a client should not have to be 
forced to depend on methods that they do not use. 

Consider the example of a stream interface that have the functions reset, read 
and write. If creating a stream class that will handle files that have read only access 
the write method would be redundant, yet it will have to be implemented anyway 
since it is in the interface.  If creating a stream class that only want to write to a 
file or a memory, it too will have to implement a method it does not need, the read 
method. These unused methods could be implemented and just be throwing an 
exception, but that is not good coding standard and could lead to issues and wasted 
resources. Following the Interface Segregation principle, the stream interface would 
be too big to begin with, and violate the principle. Instead the interface could be 
split in to two interfaces, maybe one for reading and one for writing. This way no 
client would be forced to implement methods that it does not need and the Interface 
Segregation principle would be fulfilled[23] . 

3.6.5 Dependency Inversion 

 The Dependency Inversion principle states that high level modules should not 
depend on low level modules, instead both should depend on abstractions, and 
abstractions should not depend on details, rather details should depend on 
abstractions. Consider the example of a class that reads characters from a keyboard 
and writes them to a file, a class that copies text to file. See Table 4 for example 
code. 

Table	  4	  Example	  Class	  -‐‑	  Copy	  

Class Copy 
public class Copy{ 
   var readFromKeyboard = new KeyboardReader(); 
   var writeToFile = new FileWriter(); 
   public void copy(){ 
      var c; 
      while((c = readFromKeyBoard.read()) != null){ 
         writeToFile.write(c); 
      } 
}} 
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Imagine that the class that performs the copy implements one class that handles 
reading characters from a keyboard and one that handles writing to a file. These two 
sub-classes are reusable and could be used in the same way in any other application 
but the copying class could not. See Table 5 and Table 6 for example code of these 
two classes.  

Table	  5	  Example	  Class	  -‐‑	  KeyboardReader	  

Class KeyboardReader 
public class KeyboardReader{ 
   public char readFromKeyBoard(){ 
      return character.from.keyboard; 
   } 
} 
 

Table	  6	  Example	  Class	  -‐‑	  FileWriter	  

Class FileWriter 
public class FileWriter{ 
   public void writeToFile(char c){ 
      system.write.to.file(c); 
   } 
} 
 

The copying class is dependent on the read keyboard class and the write file 
class. Imagine if we would like to read the text from a document instead of a 
keyboard, then we would have to implement that class as well, and then have an 
if-statement checking some flag depending on where we are reading the data from. 
This makes the copying class pretty cumbersome to both use and test, and if we 
were to change any of the sub-classes, e.g. changing the name of a function, the 
copy class would have to change as well. In other words, the high level module, the 
copy-class, is dependent on the lower level classes, read and write. Now if we were 
to invert this dependency, forcing the read and write classes to adapt to the copy 
class, all our problems would go away. This is done by letting the copying class 
take in two interfaces in its constructor, for the sake of the example lets’ call them 
IRead and IWrite. See Table 7 for an example of the updated copy class. 



 Thesis for Master’s Degree at HIT and LiU 

49 

Table	  7	  Example	  Class	  -‐‑	  Copy	  -‐‑	  Updated	  

Class Copy - Updated 
public class Copy{ 
   private IRead _reader;  
   private IWrite _writer; 
   public Copy(IRead reader, IWrite writer){ 
      _reader = reader; 
      _writer = writer; 
   } 
public void copy(){ 
      var c; 
      while((c = _reader.read()) != null){ 
         _writer.write(c); 
      } 
   } 
} 
 

The IRead interface could have the function Read(), and the IWrite interface 
could have the function Write(), see Table 8 and Table 9 for code examples. 

Table	  8	  Example	  Interface	  -‐‑	  IRead	  

Interface IRead 
public interface IRead{ 
   public char read(); 
} 
 

Table	  9	  Example	  Interface	  -‐‑	  IWrite	  

Interface IWrite 
public interface IWrite{ 
   public void write(car c); 
} 
 

The read keyboard class and the write to file class would now implement there 
corresponding interface and implementing their interface functions, see Table 10 
and Table 11 for updated versions of the classes.  
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Table	  10	  Example	  Class	  -‐‑	  KeyboardReader	  -‐‑	  Updated	  

Class KeyboardReader - Updated 
public class KeyboardReader : IRead{ 
   public char read(){ 
      return character.from.keyboard; 
   } 
} 
 

Table	  11	  Example	  Class	  -‐‑	  FileWriter	  -‐‑	  Updated	  

Class FileWriter - Updated 
public class FileWriter : IWrite{ 
   public void write(char c){ 
      system.write.to.file(c); 
   } 
} 
 

The copying class, that takes in the IRead and IWrite interface in its’ 
constructor now uses the functions from the interfaces and can ignore what classes 
it is going to use for reading and writing, as seen in Table 7[24] . 

3.7 Inversion of control 

Inversion of control is a design pattern that aims to handle dependencies and 
configurations of dependencies for objects when developing an object oriented 
system. With inversion of control the traditional flow of control as seen in 
procedural programing is inverted, making objects depend on abstractions. Rather 
than letting an object decide e.g. what data access layer to use, we provide a data 
access layer for the object to use through the objects constructor. This requires that 
the data access layer is an implementation of the same abstract that the object takes 
in through its constructor[25] . 

3.8 Key techniques 

This chapter will present techniques that are especially important for the 
functionality of the system. Seeing as the systems main functionality is to present 
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data to an end user, this chapter will include data visualisation and creating an 
interactive web-page.  

3.8.1 Data Visualisation 

To efficiently communicate data to the user, the data will be displayed with the 
help of visualisation aids such as graphs and charts. These visualisation aids will be 
implemented to the system with the help of third party libraries.  

There are quite a few libraries on the market today intended to help 
communicate data through a web browser. Some or the more popular once include 
D3.js, Hicharts, Google Charts and Chart.js to name a few. Different libraries comes 
with different advantages some can be open source and free to use, some may have 
better support for older browsers and some might have better documentation. 

The chart and graph library D3.js is an open source project. D3.js have been 
widely implemented across websites and companies. D3.js is a JavaScript library 
using HTML, SVG, and CSS[26] . 

Highcharts offers advantages such as; its compatibility with older browsers, 
interactive graphs and the fact that is has been used at Forefront Consulting Group 
AB making support readily available. Highcharts is based on HTML5 which is a 
native browser technology and can boast with a number of big clients, such as 
Nokia, Yahoo, Visa and more[27] . 

Google Charts have the advantage of being very simple to implement, free with 
three years backwards compatibility, delivering interactive as well as customizable 
charts[28] . 

With Chart.js you get graphs that are both responsive, interactive and modular. 
Chart.js uses the HTML5 canvas element that has support for all modern browsers 
including Internet Explorer 7 and 8[29] . 

3.8.2 Creating an interactive web-page 

In order to bring the data to the users the portal will be developed as a 
web-page. The web-page will be developed with JavaScript, Angular, Cascading 
Style Sheets (CSS) and Hypertext Markup Language (HTML) for the frontend of 
the web-page, and with ASP.Net and C# for the backend. 

CSS is a simple mechanism that lets a developer add style, such as fonts, 
colours, etc. to a web document[30] . 
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HTML is a markup language for the web and was primary designed for 
describing scientific documents. Over the years HTML has been designed and 
adapted to be used for a number of other documents. A HTML document consists of 
a tree of elements and text that make up the structure of a web-page[31] . 

JavaScript is the programing language of the web and HTML. JavaScript is an 
object-oriented scripting language that can be run on various platforms. JavaScript 
can be used on both the client end and the server end of a web-page or application. 
JavaScript, like most programing languages, contains standard libraries of object, 
such as Integer, Bool, Array, Date and many other objects[32] . 

Using HTML is a great way of creating static documents, but falters when 
creating dynamic web-pages or web-applications. Using Angular lets a developer 
extend the functionality of HTML to create a richer experience for the user. Angular 
is a framework for creating dynamic content for the web and provides functionality 
for developers that would otherwise require a lot of extra code[33] . 

CSS and HTML have been around for a long time now and have for many 
years provided the basis for standard web-pages. In recent years however web-pages 
have become more and more interactive, making the border between desktop 
software and web-pages thinner and thinner. These interactive and functionality rich 
web-pages are commonly known as web-applications or simply web-apps. This 
evolution of the web owes much of its thanks to programming languages such as 
Javascript and frameworks like Angular. 

With the help of Angular and Javascript web-apps can today do more complex 
operations, serving data in real-time and much more. 

ASP.Net is an open source, server-side web-application framework intended 
for web development to create dynamic web pages. ASP.Net is a part of the .Net 
framework created by Microsoft. ASP.Net is compatible with any programing 
language compatible with the common language runtime, such as C#. ASP.net 
offers three different frameworks for developing web-applications, these are 
ASP.Net Forms, ASP.Net MVC, and ASP.Net Web Pages. The system developed 
for this theses will be using ASP.Net MVC. The ASP.Net MVC targets an audience 
with interest in test-driven development, inversion of control, dependency injection 
and separating business logic from the web-applications presentations layer[34] . 

The system created in combination to this thesis will be using C# for creating 
server-side functionality. C# is an object-oriented, type-safe language that allows 
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the usage of .Net. C# can be used for creating client-server applications, database 
applications, and Windows client applications among others. The syntax of C# can 
be recognized from other programming languages such as C, C++ or Java. C# 
provides features such as nullable value types, enumerations, direct memory access, 
etc[35] . 

3.9 System Architecture and Design 

This chapter describes the architecture and design of the software system. 
Using the agile software development practise the architecture and design of the 
system will grow and take shape throughout the iterations, as opposed to the 
waterfall practise where all architecture and design decisions are made before the 
implementation of the system. Still a rough architecture is drawn at a start, 
providing a frame to work from. 

3.9.1 Program architecture 

Figure 11 presents the overall architectural structure of the system. The 
architecture of the system is divided into three layers, Presentations layer, Domain 
layer and Data access layer. The presentation layer is in charge of presenting data to 
the user and handling user input as well as a trigger from a scheduler. The 
Scheduler will make sure that the systems data base is updated continually, e.g. 
once every night. The Domain layer is in charge of the domain logic and domain 
model within the system. The Domain, as described by Eric Evans and Martin 
Fowler[36] . consists of logic and models that try to represent how the real world 
works for a specific instance. Using this system as an example, in Figure 12 we can 
see the models and logic for an employee, a goal and a time report. These three 
objects are created to mimic attributes and functionalities that they could actually 
have when looking from the perspective of the company. The Data access layer is in 
charge of communicating with the database. 
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Figure	  11	  Program	  Architecture	  
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3.9.2 Program design 

Figure 12 presents the detailed design of the system. The detailed design is a 
lower level representation of the system, incorporating functionalities and attributes 
of the system. Here we can see a clearer picture of the separation of the system logic. 
The domain layer handles logic connected to the domain of the system and thus 
aims to mimic routines that are in place at the company that is going to use the 
system. The design of the system will follow the principles of SOLID and the 
design pattern Inversion of control as explained in previous chapters 3.6 SOLID and 
3.7 Inversion of control. 
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Figure	  12	  Program	  Design	  
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3.10 Brief summary 

This chapter has presented theory for achieving usability in a software 
development project, how to test usability and how to document it. The chapter 
brings up software development processes such as agile development, test driven 
development and the software development principles of SOLID. Key techniques 
for the system have been discussed along with the systems architecture and design. 
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Chapter 4 System Implementation, Testing and 

Evaluation 

4.1 System implementation 

The system has been developed with C#, .Net, JavaScript and google charts. 
The development has been done through sprints, where each sprint has focused on 
implementing small parts of the system, following the agile software development 
practise. Tools that have helped with the development are Git for version control of 
the code base and the integrated development environment (IDE) Visual Studio. 
The system has been hosted locally throughout the development on the Microsoft 
IIS web-server.  

4.2 The environment of system implementation 

The software developed were done on a PC in a Windows environment for its 
compatibility with .Net. The hardware environment for the development 
environment are shown in Table 12. 

Table	  12	  hardware	  environment	  

Hardware Name 
Processor	   Intel Core i7-3687U	  

Memory (RAM)	   8 GB	  
System type	   64-bit Operating System, x64-based 

processor	  
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4.3 Key program flow charts 

The program flow chart in Figure 13 shows the paths through the system for a 
user point of view. 

 
Figure	  13	  Key	  Program	  Flow	  Chart	  

The program flow chart depicts the different paths a user of the system can 
take. As stated by the graph a user arrives at the system in the login state. The user 
authenticates itself by providing a user identification and a password, the user is 
either authenticated or not. If the users credentials are authenticated the users is 
granted access to the system and arrives at the systems main state. In the main state 
of the system the user has three choices; log out again, view performance and view 
goals. The user can jump between viewing performances and viewing goals without 
leaving the main state of the system, if the user chooses to log back out the main 
state is left and the user arrives at the login state again. 
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4.4 Testing 

This chapter will describe the testing done on the system. It will both describe 
testing done ones the software code and on the usability of the system. 

4.4.1 Unit testing 

The system is developed though test driven development. The test driven 
development practise offers test-first development where code produced only aims 
to satisfy a test[37] . 

The tests produced are unit tests intended to test every functionality in the code. 
The tests have been divided into corresponding area of the system, Data Access, 
Domain, Model and Web. Examples of these tests can be seen in Table 13, Table 14 
and in Table 15. 

To create the unit tests the unit-testing framework NUnit has been used. NUnit 
is a unit testing framework for all .Net languages, written entirely in C#. NUnit 
makes setting up tests easily through Visual Studios and helps running individual 
tests or all tests at once[38] . 

In order to abstract the dependencies during the tests the C# library Moq has 
been used. Moq is a simple, lightweight option to other mocking libraries on the 
market, making it easy to get started with[39] . 

For an example of a unit test written with the help of Moq see Table 14. 
Table	  13	  Example	  unit	  test	  for	  data	  access	  

Unit test	  
[Test] 
        public void Can_retrieve_TimeReport_for_year() 
        { 
            // arrange 
            var timeReportRepo = new TimeReportRepository(); 
            // act 
            var timeReportForYear = 
timeReportRepo.GetTimeReportForYear(1337, 2015); 
 
            // assert 
            Assert.IsInstanceOf(typeof(List<TimeReport>), timeReportForYear); 
        }	  
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Table	  14	  Example	  unit	  test	  for	  domain	  

Unit test	  
[Test] 
        public void Get_employee_FirstName() 
        { 
            // arrange; 
            var contractHandler = new Mock<IContractHandler>(); 
 
            var timeReportHandler = new Mock<ITimeReportHandler>(); 
             
            var repo = new Mock<IEmployeeRepository>(); 
            repo.Setup(x => x.GetEmployee(1337)).Returns(new Employee()); 
 
            var employeeHandler = new EmployeeHandler(repo.Object, 
contractHandler.Object, timeReportHandler.Object); 
 
            // act 
            employeeHandler.GetFirstName(1337); 
 
            // assert 
            repo.Verify(x => x.GetEmployee(1337)); 
 
        }	  
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Table	  15	  Example	  unit	  test	  for	  Model	  

Unit test	  
[Test] 
        public void Can_create_contract() 
        { 
            // arrange 
 
            // act 
            var contract = new Contract(); 
 
            // assert 
            Assert.IsInstanceOf(typeof(Contract), contract); 
        }	  

4.4.2 Usability testing 

In order to evaluate the usability of a system and to give feedback on 
improvements, usability testing will be performed on the system. Usability testing 
aims to, as it sound like, to test the systems usability. The tests can be performed on 
either prototypes or the final system in order to find how an intended user would 
understand and interact with the system. In order to perform the tests a user is 
handed a task to complete with the help of the system. While the user performs the 
task an observer is observing the user. The observer’s task is to find and identify 
problems in the system’s usability, collect qualitative and quantitative data as well 
as assess the user’s appreciation of the system. In order to conduct a successful 
usability test a solid test plan needs to be developed, users to perform tests needs to 
be recruited and findings from the tests needs to be analysed and reported[12] . 

There are those who argue that inspection methods are to be preferred, as 
opposed to usability testing, since they are usually more cost efficient. Methods 
such as heuristic evaluation are an example of this kind of method. Pointed out by 
Jeffries and Desurvire relying solely on inspection to determine the usability of a 
product is connected with great risk. They argue that in order to obtain a better 
picture of the actual usability of a product a mixture of evaluation methods are 
needed[40] . 
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A heuristic approach is a cost effective method, although it requires a great 
amount of experience to generate reliable results[41] . 
 

Planning the usability test 
The purpose of the test plan is to document what needs to be done, how the 

tests are to be performed, what parameters to be measured, the number of users to 
test with and what scenarios are going to be used for the tests. 

A test plan includes a number of different components.  
•   A test plan should include what scope the tests are going to have and 

indications of what will be tested.  
•   A test plan should also describe what will be tested and specify how 

much of the system is going to be tested.  
•   The test plan should include the purpose of the test as well as the test’s 

concepts, questions and goals. Description of the test session especially 
regarding the length of the test should be included.  

•   The test plan should include documentation on what type of test 
equipment is needed, what type of test-users is going to participate, how 
many are going to participate and how the test-users are going to be 
chosen.  

•   What type of scenarios that are going to be performed by the test-user 
should be included in the test-plan.  

•   The test-plan should also include how many scenarios are going to be 
performed.  

•   The test plan should include a description of what questions are going 
to be asked before and after the tests are conducted. Questions 
regarding background can be relevant to pose before the user tests the 
system, after it can be interesting to find out what the test-user thought 
of the system.  

•   A description of the quantitative data that are going to be measured 
during the test. For instance; “How long time a task takes to perform”, 
“Number of errors”, etc. are examples of common quantitative data to 
be measured in the test plan. 

Common occurring test parameters for usability tests that can be relevant to 
measure includes; “Successful tasks performed”, “Number of critical errors”, 
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“Number of non-critical errors”, “How many test-users completed the tasks without 
any mistakes” and “How long time tasks took to complete”. After the test test-users 
can answer questions regarding how they felt about soft values such as; how pleased 
they were with the system, how easy the test-users thought the system were, what 
the test-users liked, disliked, recommendations, etc[12] . 
 

Executing the Usability Test 
After the test plan has been written and the test-users have been recruited it is 

time to perform the tests. Prior to the execution of the test the technique used by the 
observer has to be decided upon. Some of the more common techniques are 
Concurrent Think Aloud, Retrospective Think Aloud, Concurrent Probing and 
Retrospective probing. 

With Concurrent Think Aloud the test-user should think aloud while 
performing the task. This enables the observer to easier understand why the 
test-user is doing what it does and in the meantime encourages the test-user to be 
aware of what it is doing. Since speaking out every thought that comes to the 
test-users mind quantitative measures can be affected such as time spent on task. 

With Retrospective Think Aloud the observer asks the test-user after the 
completion of the task to retell the steps the test-user took in order to complete the 
task. With this method, problems such as; affecting quantitative measures is avoided 
since all discussion is done after the task. The total length of the session can be 
increased due to the discussion, and it can sometimes be hard for the test-user to 
remember why it did what it did. 

The technique Concurrent Probing is about the observer asking questions to the 
test-user when the test-user says or does something special. With this method it is 
easier for the observer to understand how the test-user thinks while working, but it 
can in the same time affect the test-users natural thought process which can lead to 
the result suffering as a consequence. 

With the technique Retrospective Probing the observer waits until after the 
test-user have completed the task to ask questions. The upside to this technique is 
that it does not affect any quantitative data since the test-user is not bothered during 
the test. A drawback to the technique is if the test-users has a hard time 
remembering details about the task and why the test-users did as they did. The 
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observer can keep notes during the test in order to follow up on after the test is 
complete. This technique is usually used in addition to other technique[12] . 
 

Creating a Usability Test Report 
In order to document the results from the tests a Usability Test Report is 

created. A Usability Test Report usually contains; Background Summary, 
Methodology, Test Results and Findings and Recommendations. 

Background Summary describes in short what has been tested, where and when 
the test took place, information about equipment, what was done during the test, a 
short description of problems that were found and what worked well in the design 
during the test. 

In the Methodology part of the test documentation a description of the 
methodology used for the test should be included to ensure reproducibility. The 
Methodology part contains a description of how the tests were conducted including 
a description of the test scenarios, how the test sessions were conducted, what 
quantitative data were measured. This part of the report can also include a brief 
summary about the test-users’ demographical data. 

The Test Results part of the report should contain an analysis of what the 
observer and eventual data loggers have observed, and a description of the tasks 
with the most completion rates. Collected data is summarised in tables from 
different tasks or quantitative data measures. Usability.gov suggests four different 
quantitative data measures that usually is interesting to look at, these are: 

•   Number and percent of test-users who completed each scenario. 
•   Number and percent of test-users who completed all scenarios. 
•   Average time to perform each scenario. 
•   Result describing how satisfied the test-users were with the system. 

Test-user commentary can be included in the Test Results part of the Test 
Report if they are illustrative. 

In the final part of the Test Report called Findings and Recommendations all 
conclusions that were able to be drawn from the tests should be stated. Each finding 
must be able to be backed up with data collected from the tests. Depending on what 
is most convenient the findings and the recommendations can be collected in a list 
sorted by scenario. Things to keep in mind are, although usability tests usually 
focus on the problems, that it can be useful to lift the parts of the system that 
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worked well. For every negative finding there should be recommendations for 
improvement. Present the findings in order of the most severe first[12] . 
 

4.4.3 Test plan – Observation tests 

The observation tests are going to be performed on a user of the intended 
system while a test administer observes the user. The tests are supposed to test the 
paper prototypes of the intended system to see how they would hold up in a live 
scenario. The tests are estimated to take approximately 30 minutes. Equipment for 
the tests are the paper prototypes, a notepad and a pen. 

During the tests, the test user will be given a task to perform by using the 
prototype. The test user will perform the same task on each prototype and answer 
the same questions after each prototype has been tested. Providing the user with the 
same tasks and questions for each prototype will enable a comparison between the 
different prototypes, in order to find the best one, or the best combination of them. 

The test user will complete the task while the test administrator observes the 
user, taking notes on what feelings the user express. After the test user has 
completed the task the test administrator will take note on how fast the task were 
completed and with how many clicks, the test administrator will then pose a few 
questions to get a better understanding of how the test user perceived the prototype. 
This style of observer tests is called concurrent probing [4.4.2 Usability testing] 

Due to the limited amount of resources available for this project the amount of 
observation test that will be held will be limited. There will be at least three test 
held, in order to get the input of user of varying age. One junior user age 20-30, one 
user age 30-50 and a senior user above 50 years. Age have been used to pick the 
participant since that would be the foremost varying factor of the users. It is 
important to remember that due to the low sample size of the test users the results 
may be affected. As described by Hwang, Wondil and Salvendy, Gavriel, in there 
2010 article in the academic journal Communications of the ACM[42], where they 
conclude that the optimal sample size for usability testing ranges from eight to 
twelve participants[42] . 

These observation tests aims to test the basic functionality of the system 
corresponding to User Story ID 1 [Appendix A – User Stories] and Use Case 
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diagram of must have requirements [2.10.1 Use Case diagram of must have 
requirements].  

The observations test will only test the systems graphical user interface ability 
to communicate information to the user. The test is meant to evaluate how well the 
system can communicate how the user have performed, how well the system 
communicates the work goals that a user has, how well the system can provide 
insight of how the user is performing in regards to the users goals, and if the user 
can navigate the system without having any prior experience of the system. 

The test users will be asked to find out if they are behind or on track towards 
their goals for the year and to change their password. During these tasks two 
parameters will be measured; Time to complete and Amount of clicks. 

After each task the test user will be asked the following questions: 
•   What did you like about this design? 
•   What did you not like about this design? 
•   Suggestions for improvements? 

After completing the tasks for each prototype the test user will be asked: 
•   Which of the four designs did you like the most and why? 

4.4.4 Test Report – Pilot test 

The pilot observation test was done in order to find potential flaws in the 
observation tests. This pilot test was done to avoid obvious bad design of the 
observation test in order to ensure dependable test results. 

The pilot tester felt that the two tasks were too similar. Could almost answer 
the second task right away after finishing the first task. 

The pilot tester would like to have a clearer explanation of the system before 
the test. 

Emphasise that the system is web-based and that the user is interacting with 
through the web-browser. 

To bring to future observations: 
•   Make sure that the test user is aware that the system is run through a 

web-browser. 
•   If the test user simply says “I don’t like this design”, keep asking 

questions and try to figure out why this is. 
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•   The pilot test took 30 minutes. Book test sessions for 40 minutes to 
allow longer discussions.  

•   Make sure the different test users don’t take the test in the same order. 
(added box on observations form to indicate this.) 

 
Table 16 shows the updated version of the Observation form. 
Updated Observation form: 

Table	  16	  Observation	  form	  

Observation form 
Observation form Test order Date 
   
Prototype # Test user ID  
   
Test user age Test user position at 

company 
 

   
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

	   	  

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

	   	  

Questions	   	   	  

What did you like about 
this design?	  

	  
	  

What did you not like 
about this design? 

	  
	  

Suggestions for 
improvements? 

	  
	  

Table	  17	  continued	  table	  

Observation form	  
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Which of the four designs 
did you like the most and 
why? 

	  
	  

Comments	   	  

4.4.5 Test Report – Observation Tests 

Background Summary 
These tests have been conducted in order to find what an end user likes, 

dislikes, understands and does not understand in the design of a web-based portal 
intended to communicate performance and goal. The tests were held between the 
26th of Mars to the first of April 2015. The tests were done with the paper 
prototypes for the intended system. During the tests the test users were given tasks 
to perform with the use of the paper prototypes. The major problems with the 
designs were the difficulties to easily compare results and goals. The majority of the 
test users wanted features like “percentage of total”, “additional reference line in 
chart” and “performance in comparison to goal during a given timespan”.  

Methodology 
The tests were conducted with one observer and one test user. The tests took 

30 minutes to perform during which the test user completed two tasks for each of 
the four prototypes. The tasks were to find out if the user, according to the 
prototype, where behind or on track towards their goal for the year and to change 
the password. 

The test users were timed how fast they completed each task for each prototype 
and how many clicks they used. 

After the test user had performed the tasks for each prototype the users where 
given the questions: 

•   What did you like about this design? 
•   What did you not like about this design? 
•   Suggestions for improvements? 

After the last prototype the following question where asked: 
•   Which of the four designs did you like the most and why? 

Test Results 
The results from the observations tests showed that Prototype #2 were the most 

successful one, having the best average time to complete the task “Find out if you 
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are behind or on track towards your goals of the year” and had a 100% success rate 
in the completion of the task. The results from the task “Change password” is not 
included since these findings do not have any comparison. The quantative measure 
“Amount of clicks” is also ignored since it were the same for every prototype and 
every test user. 

Table	  17	  Test	  Results	  Summary,	  Time	  to	  complete	  task	  

Time to complete task (sec) 

 Prototype #1 Prototype #2 Prototype #3 Prototype #4 

Test user ID 1 50 21 15 15 

Test user ID 2 60 23 30 22 

Test user ID 3 Failed 33 35 94 

     

Avg. time 55 26 27 44 

Table 17 presents the time each test user completed the task “Find out if you 
are behind or on track towards your goals of the year” for each prototype. 
 

Table	  18	  Test	  Results	  Summary,	  Completion	  of	  task	  

Completion of task 

Prototype #1 66% (2/3) 

Prototype #2 100% (3/3) 

Prototype #3 100% (3/3) 

Prototype #4 100% (3/3) 

Table 18 presents the amount of test users who completed the task “Find out if 
you are behind or on track towards your goals of the year” for each prototype.  

Findings and Recommendations 
From the test results, question answers and comments it is easy to deduce that 

prototype #2 were the most successful and favoured one. It scored the best in time 
to complete task see Table 17, all test users completed the task using this prototype 
see Table 18 and two out of three test users explicitly expressed this to be their 
favourite one see question “Which of the four designs did you like the most and 
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why?” in Table 29 and Table 33. From the questions and comment the following 
results could be found.  

Table 19 shows the problems found in the design. 
Table	  19	  Problems	  found	  in	  design	  

No Problem 
1 Some users had to use various sources of information found on the page 

and then had to calculate the answer to the task. This could be avoided 
by having e.g. a reference line in the graph that lets you see average 
performance needed per day to reach goal or to display numbers in 
percentage or goal.	  

2 Some users found the lack of information displayed in percentage 
annoying.	  

3 One users found objects to be too small and some colours hard to see. 
(Keep in mind some user might have trouble seeing colours). This could 
be avoided by only using three strong colours on the page e.g. white, 
black and orange.	  

4 One user thought that it would be a bad idea if a user has to scroll in 
order to see all the content of the page, the user would rather have seen 
that some objects where moved around and/or made smaller to make 
everything fit a computer screen. 
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Table 20 summarizes the design attributes that the test users found to work 
well. 

Table	  20	  Design	  strengths	  

No Strength 
1 Most users found the pie charts on prototype #2 to be informative and 

clear. 
2 One of the test users found that prototype #2 used the space of the page 

in a good way. 
3 One of the test users liked the small balls with the numbers in them that 

represented the performance for each month in prototype #3 and #4, 
though it was hard to understand that the numbers were in percentage. 

4 One user found the two big numbers representing total amount charged 
and goal for year, in prototype #1, good but would have likes it to be 
accompanied with percentage 

 
Table 21 is a list of improvements the test users found for the design. 

Table	  21	  Points	  of	  design	  improvements	  

No Improvement 
1 One user would have liked to have a dotted reference line in the graph 

that would indicate how an employee would have to perform on average 
during the year to reach its goals. This dotted line would serve as a 
reference for the user to compare with her actual performance. 

2 One test user would have liked to see performance per month, quarter 
and year in percentage. 

3 One test user would have liked to see the “kick-back” generated by 
working e.g. X more each month. In other words she would have liked 
to see the impact on her salary from working a bit more each month. 

4 One test user wanted to see performance per month and quarter 
represented as numbers, just like the performance and goal in prototype 
#1.  

 
Conclusion 
The key points to take from these observation tests are that prototype #2 were 

the best, the users do not want data to be by itself and rather have data accompanied 
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by reference data e.g. performance in quarter one as a percentage of the goal for 
quarter one. When visualizing data in e.g. graphs the data should also be easily 
compared with a goal reference, so that the user can easily and quickly see how they 
are doing by just looking at one point in a graph. Overall the users liked to see data 
in percentage. 

The new requirements found in the observation tests can be seen in Table 22 
Table	  22	  New	  requirements	  found	  from	  observation	  tests	  

No New requirement 
1 Data displayed to the user must be displayed in comparison with 

reference data. E.g. performance data should be displayed as percentage 
of goal. 

2 Numerical data must be accompanied with percentage, e.g. $1.3M/$2.5M 
(52%) or only displayed as percentage. 

3 Graph data must have a reference line. 
4 A user must not have to make calculations in order to get the data she 

needs. 
5 The content in the web-page must all be visible without having to scroll. 
6 Performance must be displayed for each month, quarter and year in 

percentage. 
 

4.5 System Usability Evaluation 

In order to find out if the usability of the system has increased, due to the 
usability methods applied during the development of the system, the system will be 
evaluated regarding its usability. The system will be evaluated through interview 
and observation testing. The interview aims to find what a user thinks of the final 
design. Does the user find the system to have good usability? Does the user like 
usability features implemented from findings through usability methods? 

The system will also be evaluated with observation tests. The final system is to 
be tested with the same observer tests done with the paper prototypes, this will yield 
quantitative comparable data. 



 Thesis for Master’s Degree at HIT and LiU 

74 

4.5.1 Evaluation interview 

The interview will focus on finding out if the added design features from the 
usability methods are appreciated. In order to not influence the interviewee the 
interview questions will start of broad and then get more and more specific. Table 
23 depicts the questions for the evaluation interview. The interview questions are 
based on the conclusions drawn from the observations tests of the paper prototypes, 
see Table 22.  

Table	  23	  Evaluation	  interview	  questionnaire	  

Interview questions 
1 What did you think of this design? 
2 What did you like about this design? 
3 What did you not like about this design? 
4 What did you think about the numbers displayed in percentage? 
5 What did you think about having the data displayed in both year, quarter 

and month? 
6 What did you think about the numbers, displayed in SEK, below the pie 

charts depicting quarterly performance? 
7 What did you think about the reference line in the graph? 
8 When searching for information in the web-portal, was it easy to find?  
9 Did you have to use multiple sources of data on the page in order to get 

the information? 
10 Did you have to make any calculations on your own to find the 

information you wanted? 

4.5.2 Evaluation interview result 

The evaluation interview where done with a senior consultant with 15 years of 
experience in the field and three years at Forefront. The results of the interview are 
shown in [Appendix C – Evaluation interview result] Table 38. From the results of 
the interview we can see that the interviewee appreciated a variety of the features 
that came from the usability methods. On the second question regarding what the 
interviewee liked about the design he answered that he appreciated the fact that he 
did not have to make any calculations in order to find the information he needed. 
This directly correlates to the forth new requirement found from the observation 
tests of the paper prototypes, that is “A user must not have to make calculations in 
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order to get the data she needs” [Table 22] and non-functional requirement 20 in 
[Table 2]. 

Furthermore, the interviewee found the reference line in the graph essential, 
stating that the reference line made it very clear if she was ahead or behind his goals. 
The reference line for the graph were also one of the new requirements found in the 
observation tests of the paper prototypes, namely non-functional requirement 17 in 
[Table 2]. 

The interviewee were positive to most of the changes to the design that came 
from the usability methods, but since the interviewee did not explicitly express this 
feeling before being asked about it or expressed especially strong feelings, it will 
not be taken in to account.  

4.5.3 Evaluation observation tests 

The reason for conducting another round of observer tests is to get comparable 
data. Doing the exact same observation tests with the final system as done with the 
paper prototypes will yield comparable results, hence the evaluation observation 
tests will be done with the observation form from Table 16. From these results we 
can see if the usability has increased, stayed the same or even decreased.  

The evaluation observation tests were done the second of June and were 
performed with the actual system, that is, a web-based feedback portal. During these 
tests the users got a task to perform with the help of the system and were clocked to 
see how fast they could perform the task, just as they did in the previous 
observation tests. 

The test this time took about 10 to 15 minutes. Previous observation tests took 
about half an hour and the decrease in time can be explained by the fact that this 
time the user only tested one design rather than four, as they did in previous tests. 

For the evaluation observation tests a new group of testers were chosen so as 
not to have been influence by previous exposure to the study. The new group of 
testers were chosen at random at Forefront Consulting Group AB with the 
conditions that they were consultants and that they had no previous insight in the 
study. 

After the tester had completed the task they were asked a series of question, 
same questions as asked in earlier observation test, to gather material for future 
development. 
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The results from the evaluation observation tests can be seen in Table 24 and in 
Table 25. Table 24 shows the time it took for each test user to complete the task as 
well as an average time based on the three test users’ time. Table 25 shows the 
amount of test users that finished the task. 

Table	  24	  Test	  Results	  Summary,	  Time	  to	  complete	  task	  

Time to complete task (sec) for the web-based feedback portal 

Test user ID A 18 

Test user ID B 38 

Test user ID C 8 

  

Avg. time 21.3 

Table	  25	  Test	  Results	  Summary,	  Completion	  of	  task	  

Completion of task 

Web-based feedback portal 100% (3/3) 

 
Seeing as all of the test users managed to complete the task for the observation 

test of the final system the must have requirements of the functional requirements 
(requirement 1 through 4 in [Table 1]) are met. These requirements were: 

1.   I as a user want to be able to login to the system so that I get content 
specific to me. 

In order to complete the task the test user had to log in to the system first. 
2.   I as a user want to be able to track my worked hours and my goals in the 

system so that I can see how I am performing. 
In order to complete the task the test user had to compare their worked hours 

and their goals. 
3.   I as a user want to have my goals in the system so that I can see them 

and work towards them. 
The test users could complete their tasks without having to find their specific 

goal data. That is, their data was presented to them without them having to look for 
it. 

4.   I as a user want to have my worked hours in the system so that I can 
keep track of my progress. 
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The test users could complete their tasks without having to find their own 
worked hours. That is, their data was presented to them without them having to look 
for it. 
 

4.6 Brief summary 

This chapter has described the system specifications for the development 
environment, the system flowchart and the testing done on the software.  

The development was done on a Windows PC laptop with average to good 
specifications. The user flow through the system is pretty simple, there is a login 
step, a presentation of the main web-page was the user will be presented data and 
edit setting and be able to logout. 

The system software code has been tested with unit tests. The unit tests are 
made to test small parts of the program to ensure that all parts work as they should. 
Since all the unit tests are kept and executed continuously this ensures that new 
functionality does not cause errors in the old code. 

The design of the system has been tested with observation tests and with an 
interview. 

The observation tests were done both before and after the software had been 
developed. Before the software system had been developed the observation tests 
were done with paper prototypes, and after on the actual system.     

This chapter also includes a report of the usability testing conducted for this 
project along with a plan for how the testing were be done. 

Many of the requirement of the system could be confirmed in the final system 
through the user tests, however some could not. In the development of the system 
all must have requirements have been sought to be implemented, but all could not 
be traced from the user tests. 
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Discussion  

Chapter [1.3.3 When the Case Study is regarded as a success] stated two 
criteria for when the case study would be regarded as a success. These were: 

1.   The case study will be regarded as a success after methods for 
increasing usability have been used in the development of the system 
and the usability of the new system has been evaluated. 

2.   The case study will be regarded as a success when the usability of the 
new system can be traced back to the methods used for achieving a 
higher usability. 

The first criteria were achieved by incorporating usability methods into the 
development process and eventually evaluating the usability of the system. In the 
development of system two prominent methods for increasing usability have been 
used: Genius design and Observation tests. The choice of Genius design were 
primary because it could be done by a single designer, as in the case of the 
development of this system where there were only one designer. Genius design is 
primarily a usability method fit for experienced designers, who can draw a lot of 
design decisions and ideas from experience. Novice designer would generally 
perform better in a design team were they can come with exciting new ideas and be 
steered in the right direction, by other more experienced designers. Alas as the 
resources for this project has been limited in both time, money and work force the 
Genius design method have been the method of choice. Had a different design 
method been used for gathering the initial ideas for the design prototypes maybe the 
design would had been better from the start and perhaps grown into a better product 
in the end.  

The Genius design were used for coming up with initial designs for the paper 
prototypes. Once the paper prototypes were finished they were subjects for 
observation tests with the end users. Developing the system in the same office as the 
customer afforded great end user availability, making the observation tests easy to 
schedule and execute, offering the possibility of performing more tests despite 
limited resources. Being able to perform as many observation tests as were done in 
this case study made it possible to draw reasonable conclusions (since they could be 
done prior and after the development of the system) and elevate the usability. 
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The second criteria for when the case study where regarded as a success were 
when the elevated usability could be traced back to the usability methods. In order 
to prove that this criteria where fulfilled new users of the system had to be used for 
testing the system. If these new test users appreciated design features that were 
incorporated in to the system design, found from the use of the usability methods, 
then the criteria would be fulfilled. From the interview and observation tests 
conducted with new test users features like “having a reference line in graph” were 
mentioned, a feature that were requested by a test users when testing the paper 
prototypes. 

From a social point of view the system created through this project could have 
both positive and negative sides. 

The positive sides would be that a consultant would have a clearer 
communication regarding its goals and performances with its superiors. This clear 
communication could decrease misunderstandings and making it easier for the 
consultant to predict how much salary she is going to get. Other positive effects of 
the system could be that it makes it easier for users to schedule the work they need 
to do during a year, making it easier to spread out the years’ workload and still 
reaching goals. 

Negative effects of the system could be that it could induce stress in a user or 
decrease a users’ motivation to work after reaching its goals. 

The system could induce stress in a user if the user is behind its’ goals and 
therefore feel hurried to catch up and keep up with its goals. 

The system could decrease a users’ motivation to work if a user would find 
itself well above its goals and therefore decreasing its work effort. 

From an ethical point of view the system could be argued to be unethical since 
it gathers and stores users work performance. Information an employee might not 
want to have a system keeping track of. 

Since the performance of a user is the basis for that users’ salary, the system 
contains data that might be very sensitive to users that do not wish to share what 
their income is. Would this data be lost it would compromise the integrity of the 
users and potentially leaking information that the users want to keep private.
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Conclusion 

This report has been written for a case study that where carried out in the 
spring semester of 2015 at the consultant company Forefront Consulting Group AB. 
The case study has been conducted in order to find out if it is possible to incorporate 
methods for achieving increased usability when creating software, and if an increase 
in usability can be traced back to these methods. With the case study, a software 
system has been created, a system that is intended to provide feedback for the 
consultants working at Forefront Consulting Group AB. 

This report, the case study, and the software system make together the authors’ 
master thesis, written for Harbin Institute of Technology in China and Linköpings 
Technical University in Sweden. 

The purpose of this project were to answer two research questions: 
1.   Can a software system be developed to increase its’ usability? 
2.   How can a software system be developed in order to increase usability? 

To answer the first question we need to compare the results from the usability 
tests conducted during the development of the software system. We can see from 
the observation test results on the paper prototypes in Table 18 the time it took to 
complete a task, which were between 26 and 55 second. If we compare this with the 
time it took the test users to complete the same task on the actual system, 21.3 
second see Table 24, we can see that it is faster than the fastest average of the 
prototypes. Hence the design that came from the use of usability methods were 
better, that is, it were more efficient, than the design that had not come from the use 
of usability methods. 

One could argue that if five different designs were created one of them will 
have to be the best and that this one could, by chance, end up being the one used for 
the system. But as seen from the interview, held as a walkthrough of the system 
where the interview commented on the design features of the system, the 
interviewees favourite features were the ones that had surfaced through the work 
with usability methods. This would indicate that there were no coincidence that this 
design performed the best. 

In short, the answer to research question one is yes, a software system can be 
developed to increase its’ usability. 
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For the second question “How can a software system be developed to increase 
its’ usability?” the answers are probably more than one. As seen in this case study a 
key component is end user interaction. Having end users testing, using, and giving 
feedback though the development process is what has increased the usability of the 
system created with this case study. A powerful method for both evaluating existing 
design and providing ideas and input on how to increase the designs usability is 
observation testing. As seen from the interview done with an end user on the 
finished system a lot of the design features that the interviewee appreciated had 
come from the observation tests.   
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Appendix 

Appendix A – User Stories 

User stories are created in order to describe the functionality of a system 
valuable to ether its user or purchaser. The user stories communicate desired usage 
of the intended system. These are often used for finding requirements that might not 
come as obvius when talking about the goal of a system[43] . 

For instance if you want to provide user specific data it might not be obvius 
that you have to have some kind of mechanism that tells the system which user is 
using it. This is something that could be found when writing a user storie. 

User story: ID 1 

Filip Framfrånt logs in to the new performance feedback portal for the first 
time. Right of the bat Filip can see how he have performed so far this year and what 
his goals are for the year. Satisfied with the overview he got Filip logs out of the 
system. 

User story: ID 2 

Kalle is a consultant at Forefront. Kalle want to see how he is performing in 
comparison to his goals. Kalle directs his favorite web browser to Forefonts internal 
performance feedback portal. Kalle supplies his username and his password and 
logs in to the portal. Kalle is greeted with an overview of his performance during 
the current quarter and how much he has to work in order to reach his quarterly 
goals. Kalle want to see how much he have to work each week during this quarter in 
order to reach his goals. Kalle moves to the part of the portal that has information 
about how he should work in the future to reach his goals. In this part of the portal 
Kalle can see how much time he needs to spend per day/week/month/quarter in 
order to reach his quarterly goals and his goals for the whole year. Having satisfied 
his informational needs Kalle slams the lid of his laptop and moves on with his day. 
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User story: ID 3 

Jonas have worked as a consultant at Forefront for the past few months and we 
are now well into Q2. Jonas feels that he might be a little behind on his hours and is 
planning to step things up. In order to find out how much time Jonas have spent 
working this year, and how much he has left in order to reach his goals, he logs into 
the web based performance portal. In the portal Jonas gets a quick overview of the 
current year. He can see that Q1 was okay but that he is trailing a bit behind in Q2. 
Jonas can see according to the projections that he have to work X hours each 
day/week/month/quarter(?) for the rest of the year in order to meet his goals. Jonas 
knows that Q3 will be a bit slower than Q2 and Q4 and in order to make up for this 
he decreases the time he will work in Q3. With the decrease in Q3 the system 
calculates new values for Jonas to work in Q2 and Q4. Jonas can read in the graph 
that he have to work X hours for the upcoming month in order to reach his goals. 
Happy with this he logs out of the system. 

User story: ID 4 

Erik is a senior consultant at Forefront. With Eriks seniority he is involved in a 
lot of different project, with different clients that all pay a different amount for 
Eriks hours. In the new performance portal Forefront have created, Erik can see 
how much time he have to spend in each project in order to reach his goals. Erik can 
also let the system know how much more time he is planning on spending with each 
client, and the system calculates new projections for the amount of time with the 
different clients Erik will have to work. To make the portal more in line with Eriks 
needs he navigates to the settings panel. Within the setting panel Erik can customise 
various things in his portal, such as what data he is greeted with then logging in to 
the system. 

User story: ID 5 

The consultant Jonas and his boss Johan have had a discussion about how 
Jonas should be performing in the upcoming year. Jonas and Johan agrees on a new 
goal for Jonas. Johan logs in to Forefronts new performance visualisation platform. 
When Johan logs in to the portal he is greeted with an overview of his hours spent, 
just as any other consultant. Being in a manager position at Forefront Johan finds a 
button called administer in his portal, one that normal consultant at Forefont will 
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not find. Johan clicks the administer button that takes him to the administer 
interface. In this interface Johan can search for Jonas and edit Jonas goals. After 
having edited Jonas goals Johan hits save and exits the system. Now that Jonas logs 
in to the system he sees an updated version of his goals with projections and graphs 
adjusted accordingly. 

Problem scenario 

Roger Moore has been a consultant for many years at Forefront. Every day 
Roger reports his work hours in the time reporting system and logs it in a excel 
sheet he have made for himself. In Rogers excel sheet he keeps track of his working 
hours as well as his goals, from the excel sheet Roger can now see that he will 
makes his goals. The weeks go by and Roger gets his paycheck in the mail on the 
25th. To his surprise the paycheck is lighter than he thought it would be. Roger 
discusses this with his boss and they come to the conclusion that Roger had 
misinterpreted the goals that Roger and his boss had set for him. 
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Appendix B – Observation tests 

This appendix contains the data gathered through the observation tests. Each 
observation test is performed with a different user, and each user tests the four 
different design prototypes. In order to circumvent the fact that some prototypes 
look alike and that this could influence the tests, each observation test tests the 
design prototypes in different order. 

Observation test #1/Pilot observation test 

 
Table	  26	  Observation	  of	  prototype	  #1,	  Pilot	  observation	  

Observation form Test order Date 
 1,2,3,4 26/3 2015 
Prototype # Test user ID  
1 1  
Test user age Test user position at 

company 
 

31 Junior consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

50 seconds 1 

Find if you need to 
increase your amount of 
work each coming month 
in order to reach your goal 
for the year. 

  

Questions   
What did you like about 
this design? 

The bar-chart was clear 

What did you not like 
about this design? 

Did not like that the bar-chart bars where rounded. The 
links (HOME, ABOUT, SETTINGS, etc.) where too 
small. Felt like the page could contain more info. Did 
not like to have to count in order to figure out the 
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answer to the task. 
Suggestions for 
improvements? 

Would have wanted the information in %. Would have 
liked to see projections of how to perform in order to 
reach goals.	  

Which of the four designs 
did you like the most and 
why? 

	  

Comments 	  
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Table	  27	  Observation	  test	  of	  prototype	  #2,	  Pilot	  observation	  

Observation form Test order Date 
 1,2,3,4 26/3 2015 
Prototype # Test user ID  
2 1  
Test user age Test user position at 

company 
 

31 Junior consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

21 second 1 

Find if you need to 
increase your amount of 
work each coming month 
in order to reach your goal 
for the year. 

  

Questions   
What did you like about 
this design? 

Like the circles representing performance in the current 
quarter. 

What did you not like 
about this design? 

The graph was unclear, the line was small in 
comparison to the whole graph. 

Suggestions for 
improvements? 

Would like to have seen time in the circle representing 
the current quarter of the year, on where in the quarter 
she where. 
After finished quarter see how that quarter went. 

Which of the four designs 
did you like the most and 
why? 

 

Comments Did not use the graph to solve task.  
Used the information on time from the graph and the 
number representing total amount charged for the entire 
year to solve the task. 
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Table	  28	  Observation	  test	  of	  prototype	  #3,	  Pilot	  observation	  

Observation form Test order Date 
 1,2,3,4 26/3 2015 
Prototype # Test user ID  
3 1  
Test user age Test user position at 

company 
 

31 Junior consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

15 seconds 1 

Find if you need to 
increase your amount of 
work each coming month 
in order to reach your goal 
for the year. 

  

Questions   
What did you like about 
this design? 

 

What did you not like 
about this design? 

 

Suggestions for 
improvements? 

 

Which of the four designs 
did you like the most and 
why? 

 

Comments 
	  
	  

	  

Did not like this prototype. 
Only focused on the “flower”. Used the information on 
time from the flower + the total amount charged from 
the side info of the flower. Did not see the circles 
representing how she performed for specific months. 
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Table	  29	  Observation	  test	  of	  prototype	  #4,	  Pilot	  observation	  

Observation form Test order Date 
 1,2,3,4 26/3 2015 
Prototype # Test user ID  
4 1  
Test user age Test user position at 

company 
 

31 Junior consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

15 seconds 1 

Find if you need to 
increase your amount of 
work each coming month 
in order to reach your goal 
for the year. 

  

Questions    
What did you like about 
this design? 

 

What did you not like 
about this design? 

Months are represented in two places. 
The page is a bit empty. 
Did not like the “boxes” located under the graph. 

Suggestions for 
improvements? 

The circles representing the monthly performance 
would be clearer if it was indicated that the numbers are 
in %. These circles could be placed lower on the page, 
maybe under the graph.  
“Amount charged” could be changed to “Total amount 
charged”. 

Which of the four designs 
did you like the most and 
why? 

Prototype #2 was the best, this prototype hade the best 
info, fills out the page the best and the test user really 
liked the circles representing quarterly performance.  

Comments  
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Conclusions 

The test user liked prototype #2 the best. The test user like the circles in this 
prototype that represents quarterly performance. The test user found this prototype 
to have the best information and fills out the page the best. 

The test user found the prototype #3 the worst. The test user found the figure 
confusing and unintuitive.  

The test user did not like that she had to count in order to complete the task in 
prototype #1, #2 and #4. The test user resorted to figuring out where in the year she 
currently was from reading the graph then calculating how she had performed so far 
during the year in order to complete the task in prototype #1, #3 and #4. 

The test user wanted numbers to be represented as percentage. 
The test user found the links to be too small. 
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Observation test #2 

Table	  30	  Observation	  test	  of	  prototype	  #1,	  Observation	  #2	  

Observation form Test order Date 
 1, 3, 2, 4  31/3 2015 
Prototype # Test user ID  
1 #2  
Test user age Test user position at 

company 
 

26 Trainee  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

1 min 1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

  

Questions   
What did you like about 
this design? 

Test user found the design to be clean. 
 

What did you not like 
about this design? 

Test user thought that the design wasn’t that 
informative e.g. the colours of the bar-chart had no 
description. 
The test user did not like that he had to count in order to 
solve the task. 

Suggestions for 
improvements? 

Colour coding. 
Wants to see how he was performing during the current 
month. 
Wants to see if he is on track for the yearly goal (in a 
clearer way).  
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Which of the four designs 
did you like the most and 
why? 

 
 
 

Comments  
 

Table	  31	  Observation	  test	  of	  prototype	  #2,	  Observation	  #2	  

Observation form Test order Date 
 1, 3, 2, 4 31/3 2015 
Prototype # Test user ID  
2 #2  
Test user age Test user position at 

company 
 

26 Trainee  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

23 seconds  1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

  

Questions   
What did you like about 
this design? 

The test user liked the circles representing the quarterly 
performance, especially the % and the outer indication 
that corresponds to the %. 

What did you not like 
about this design? 

The test user didn’t like that he couldn’t see how he had 
been performing during the current month. 

Suggestions for 
improvements? 

The test user wants to see how he is performing during 
the current quarter and month. 
Move the numbers regarding the year to one side and 
put up numbers for the month/quarter on the other side. 
Combine line-graph with bars. The bars can represent 
monthly performance and the line can represent total 
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year performance. 
Which of the four designs 
did you like the most and 
why? 

 
 
 

Comments  
 

Table	  32	  Observation	  test	  of	  prototype	  #3,	  Observation	  #2	  

Observation form Test order Date 
 1, 3, 2, 4 31/3 2015 
Prototype # Test user ID  
3 #2  
Test user age Test user position at 

company 
 

26 Trainee  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

30 seconds  1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

  

Questions   
What did you like about 
this design? 

Test user liked that there where numbers displaying 
quarterly performance. Liked the relationship between 
the bars of the flower representing months, so that the 
months are easily comparable. 
Nice with picture. 
Liked the circles representing months but did not see 
them at first. 

What did you not like 
about this design? 

The test user did not like that he can’t see how he is 
performing during the current quarter. 
Hard to compare bars that are turned. 
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Suggestions for 
improvements? 

Would have liked to see an indication for how he was 
performing in regards to “budget” for the monthly bar 
chart. 

Which of the four designs 
did you like the most and 
why? 

 
 
 

Comments  
 

Table	  33	  Observation	  test	  of	  prototype	  #4,	  Observation	  #2	  

Observation form Test order Date 
 1, 3, 2, 4  31/3 2015 
Prototype # Test user ID  
4 #2  
Test user age Test user position at 

company 
 

26 Trainee   
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

22 1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

10 3 

Questions   
What did you like about 
this design? 

Liked the circles representing monthly performance. 
Liked the idea of the “grid” design of the web-page. 

What did you not like 
about this design? 

Could not immediately see the answer. 
Test user had to count in order to reach the answer. 

Suggestions for 
improvements? 

Want’s numbers in % 
Would like to have seen a line in the graph representing 
budget. 
Would have wanted % to accompany the numbers at the 
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bottom that represents the amount charged for the year. 
Which of the four designs 
did you like the most and 
why? 

#2, because of the circles representing quarters + the 
opportunity of getting more info from the graph. 
 
Best of: Circles representing quarters, a graph with bars 
and line, 
Circles representing monthly performance. 

Comments Solved the task with the circles representing months and 
the graph together. 
Want to see % of goal for the numbers at the bottom 
Good to see goals in numbers. 
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Conclusions 
 
The test user liked prototype #2 the best because of the circles representing 

quarterly performance and the graph. Would had liked to see both bars and lines in 
the graph, bars representing monthly performance and the line representing yearly.  
The test user liked the circles representing monthly performance but would have 
liked it to be clearer that the numbers where in %. 

The two big numbers on some of the prototypes that represent total amount 
charged year and the goal of the year was good but the test user would like it to 
have been accompanied with %. The test user would have like to see the same thing 
for current month and current quarter as well. 
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Observation test #3 

Table	  34	  Observation	  test	  of	  prototype	  #1,	  Observation	  #3	  

Observation form Test order Date 
  4, 3, 2, 1 1/4 2015 
Prototype # Test user ID  
1 3  
Test user age Test user position at 

company 
 

57 Consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

1 min (wrong answer) 1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

45 3 

Questions   
What did you like about 
this design? 

The colours of the circles below the graph made sense 
(grey if bad month, orange if good) 

What did you not like 
about this design? 

The bars representing future months should not be 
visible. 
Did not like that the bars where rounded at the top. 
The not like that the bars did not start at zero. 

Suggestions for 
improvements? 

Have both bars and line in graph. Bars representing the 
monthly performance and the line the yearly. 

Which of the four designs 
did you like the most and 
why? 

#2 and #3. #2 because of the circles representing 
quarterly performance, #3 because of the table. 

Comments The test user found this design to be difficult. 
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The test user would have liked to see how he where 
performing in % per month/quarter/year. 

 
Table	  35	  Observation	  test	  of	  prototype	  #2,	  Observation	  #3	  

Observation form Test order Date 
 4, 3, 2, 1 1/4 2015 
Prototype # Test user ID  
2 3  
Test user age Test user position at 

company 
 

57 Consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

33 1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

  

Questions   
What did you like about 
this design? 

Like the numbers that represent how the user is 
performing over the year, thought that the numbers 
where clear. 
 

What did you not like 
about this design? 

The colours, skip the coloured rings around the months 
under the graph. The graph is unnecessarily big as well 
as the numbers representing yearly performance. 

Suggestions for 
improvements? 

Show where the goal is in the graph. Maybe have an x 
representing the target at 100% in the end of December. 
Include a dotted reference line in the graph that 
represent where the user should be at in order to reach 
100% at the end of the year. 
Change places of graph and the numbers below the 
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graph, the test user felt that the numbers where more 
informative. 
Have vertical lines in the graph that indicates quarters, 
map these with the circles representing quarterly 
performance.  
Show total amount below the circles representing 
quarters. 
Put the monthly performance as small circles with % in 
them below the quarter circle. 
Make the future circles grey and let past and current 
have colour. 
Test user would have liked to see the “kick back” for 
upcoming quarter. The “kick back” would be the part of 
the salary that is based on performance. 

Which of the four designs 
did you like the most and 
why? 

 
 

Comments  
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Table	  36	  Observation	  test	  of	  prototype	  #3,	  Observation	  #3	  

Observation form Test order Date 
 4, 3, 2, 1 1/4 2015 
Prototype # Test user ID  
3 3  
Test user age Test user position at 

company 
 

57 Consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

35 seconds 1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

  

Questions   
What did you like about 
this design? 

The table was good but could have included explanatory 
text for the different numbers. 

What did you not like 
about this design? 

The circles at the top where hard to see, hard to read 
and did not contribute that much. 
The “flower” graph was fun but unnecessary. 
 

Suggestions for 
improvements? 

Table should include percent. 
The “flower” could also show the goal for each month. 
Have bars in addition to the circles representing 
monthly performance to show how the user performed 
compared to its goals that month. 
 

Which of the four designs 
did you like the most and 
why? 
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Comments The test user completed the task with the help of the 
numbers in the table. The test user thought that the 
figure could be removed and just go with the table. 

 
Table	  37	  Observation	  test	  of	  prototype	  #4,	  Observation	  #3	  

Observation form Test order Date 
  4, 3, 2, 1 1/4 2015 
Prototype # Test user ID  
4 3  
Test user age Test user position at 

company 
 

57 Consultant  
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

1 min 34 seconds 1 

Change password. (Only 
for one prototype, the 
manner of changing 
password is the same for 
all prototypes.) 

  

Questions   
What did you like about 
this design? 

 
 

What did you not like 
about this design? 

 
 

Suggestions for 
improvements? 

Clearer show goal in graph. Have a line that represents 
a reference to where the user should be at any given 
time in order to reach goal. 
Show, in numbers, the amount charged that month 
below each month in the graph. 

Which of the four designs 
did you like the most and 
why? 
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Comments	   	  

 
 

Conclusions 
The test user would have liked to see how he where performing in percent per 

month/quarter/year. 
The test user felt that the links at the head of the pages where to small. 
Keep in mind that some users might have trouble seeing colours.  
The test user did not think that a design that requires the user to scroll in order 

to see all the content is a good idea. The test user thought that the diagram and the 
numbers could be smaller in order to make room for all of the content to be visible 
without scrolling. 

The test user would like a dotted reference line in the graph that represent 
where the user should be at in order to reach 100% of their goal at the end of the 
year. 

Test user would have liked to see the “kick back” for upcoming quarter. The 
“kick back” would be the part of the salary that is based on performance. 

For the change password screen: change places on the submit button and the 
back buttons. Change the back button to cancel.  

For the login screen: change account to user name/user id. Change submit to 
login. 
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Appendix C – Evaluation interview result 

Table	  38	  Evaluation	  interview	  result	  

Date: 2015-06-02, Interviewee: senior consultant, Age: 39 
1 Question: 

What did you think of this design? 
Answer: 

2 Question:  
What did you like about this design? 
Answer:  
The interviewee like that he did not have to make any calculations in 
order to find the information he needed. 
The interviewee like that the information was in graphs, this way he could 
“see” the information he needed and did not have to read or calculate. 

3 Question: 
What did you not like about this design? 
Answer: 
The interviewee did not like the colour of the pie charts. He thought that 
the black versus orange did not work well together and that the digits on 
the black side was a bit hard to see.   

4 Question: 
What did you think about the numbers displayed in percentage? 
Answer: 
The interviewee like that numbers where presented in both percent and as 
SEK. The interviewee preferred percent over SEK for the pie charts but 
for the overall page, he preferred SEK. 
The interviewee would have like to see double vertical axis for the bar 
charts, one for percent and one for SEK. 

5 Question: 
What did you think about having the data displayed in both year, quarter 
and month? 
Answer: 
The interviewee found quarter and month to have high relevance for the 
data and year to be less relevant. The interviewee though that year was 
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good to have as well, as long as there where space for it on the page. 

6 Question: 
What did you think about the numbers, displayed in SEK, below the pie 
charts depicting quarterly performance? 
Answer: 
The interviewee like these numbers. 

7 Question: 
What did you think about the reference line in the graph? 
Answer: 
The interviewee found the reference line in the graph essential. The 
interviewee thought that the reference line made it very clear to see how 
he was doing in regards to his goals. 

8 Question: 
When searching for information in the web-portal, was it easy to find?  
Answer: 
The interviewee found the information without any problems. 

9 Question: 
Did you have to use multiple sources of data on the page in order to get 
the information? 
Answer: 
The interviewee felt that he did not have to use multiple sources of data. 

10 Question: 
Did you have to make any calculations on your own to find the 
information you wanted? 
Answer: 
The interviewee felt that he did not have to make any calculations. 
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Appendix D – Evaluation observation tests 

 
Observation form Test user ID Date 
 A 2015-06-02 
 
 

  

Test Test user position at 
company 

Test user age 

Test of software system 
user interface design 

Senior consultant 39 

   
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

18 sec 1 

   
Questions   
What did you like about 
this design? 

The test user like that he did not have to make any 
calculations in order to find the information he needed. 
The test user like that the information was in graphs, 
this way he could “see” the information he needed and 
did not have to read or calculate. 

What did you not like 
about this design? 

The test user did not like the colors.   
 

Suggestions for 
improvements? 

Change color in pie chart, especially change the black. 
Hard to understand what is what in the pie charts, needs 
to user three different sources to figure out the pie 
chart. Mark the pie charts what represent past quarters, 
maybe make them red if the goal for that quarter have 
not been reached and green if it have. 

  
 

Comments  
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Observation form Test user ID Date 
 B 2015-06-02 
 
 

  

Test Test user position at 
company 

Test user age 

Test of software system 
user interface design 

Junior consultant 26 

   
Task Time to complete Amount of clicks 
Find out if you are behind 
or on track towards your 
goals of the year 

38 sec 1 

   
Questions   
What did you like about 
this design? 

The test user like that the graph over how much he had 
charged where accompanied with a reference line of 
how much he should have charged. The test user thouth 
that the graph was clear. 

What did you not like 
about this design? 

The pie charts where a bit hard to understand, it was not 
clear what was what. 
 

Suggestions for 
improvements? 

Remove the black slice of the pie charts, the one that 
indicates how much the user have left to its’ goals, and 
instead just show how far the user have come. Include 
delimiters in the numbers representing amount charged 
for the year and goal for year. 
Include a progress-bar over the yearly performance and 
acompanie the numbers representing performance and 
goal for year with it. 

  
Comments  
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Observation form Test user ID: Date: 
 C 2015-06-02 
 
 

  

Test: Test user position at 
company: 

Test user age: 

Test of software system 
user interface design 

Junior consultant 26 

   
Task: Time to complete: Amount of clicks: 
Find out if you are behind 
or on track towards your 
goals of the year 

8 sec 1 

   
Questions   
What did you like about 
this design? 

The graph was clear. It was clear what represented what 
in the graph. Easy to see how one was performing in 
regards to once goals because of the reference line. 

What did you not like 
about this design? 

 There was too much grey in the graph. Did not like pie 
charts. Found it hard to select individual line in graph. 
Hard to understand that the graph was interactive. 

Suggestions for 
improvements? 

Have present dots in graph that makes to tooltip appear, 
so that the user understands that the graph is interactive. 
Let the “hint” topic allways be visable so that users tries 
to click it in order to see the hint. 

  
Comments:  
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