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   ABSTRACT 

   

Abstract 

The Ericsson IPTV Solution Area within Business Unit Multimedia is interested 
in involving users in their IPTV development. The reason for this is to increase 
the efficiency and effectiveness in the graphical user interface and to get a more 
competitive product with better usability. 

The aim of this thesis is to use the concept of User Centered Design and 
methods from Usability to create a prototype of the graphical user interface of a 
remote Personal Video Recorder for mobile web browsers. The thesis also seeks 
to answer what needs, demands and expectations the users have on both 
functionality and the graphical user interface. 

To answer this, well-known methods such as interviews, usability goals, 
prototyping, heuristic evaluations and usability tests have been used. The theory 
behind these methods and how they were executed in this work is presented 
together with discussions and conclusions based on the results obtained.  

The results indicate that the users’ needs, demands and expectations on the 
prototype have been satisfied since all of the usability goals have been fulfilled. 
At the end of the report the authors suggest changes that Ericsson should 
consider to facilitate improvements in product usability. 



   SAMMANFATTNING 

   

Sammanfattning 

Ericsson IPTV Solution Areas inom Business Unit Multimedia är intresserade 
av att involvera användare i sitt arbete att utvecka IPTV. Detta för att öka 
ändamålsenligheten och effektiviteten i sitt grafiska gränssnitt för att få en mer 
konkurenskraftig produkt med bättre användbarhet.  

Detta examensarbete syftar till att använda konceptet Användarcentrerad 
Systemutveckling och metoder från Användbarhet för att skapa en prototyp över 
gränssnittet för en fjärrstyrd Personal Video Recorder för mobila webbläsare. 
Examensarbetet skall svara på vilka behov, krav och förväntningar användarna 
har på både funktionalitet och utseende hos en sådan produkt.  

För att kunna svara på detta tillämpades kända metoder så som intervjuer, 
användbarhetsmål, prototyping, heuristisk utvärdering och användningtest. 
Teorin bakom alla dessa metoder och hur de utfördes i arbetet samt resultatet 
finns beskrivet i denna rapport. Även en diskussion och slutsats över resultatet 
har inkluderats. 

När resultatet fastställts framkommer det att prototypen tillgodoser användarnas 
behov, syfte och förväntningar på prototypen eftersom produktens 
användbarhetsmål blivit uppfyllda. I slutet av rapporten finns författarnas 
förslag till avdelningen Ericsson SA IPTV angående hur de i fortsättningen kan 
förbättra sin uteckling för att uppnå bättre användbarhet i sina produkter. 
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   GLOSSARY 

   

Glossary 

Word Description 

EPG  Electronic Program Guide 

SA IPTV Solution Area, IPTV Development 

GUI Graphical User Interface of a system 

IPTV TV delivered via Internet protocol  

ISO International Organization for 
Standardization 

Prototype  A fictive model of how the intended 
end system could interact or look like 

PVR Personal Video Recorder 

Set-top box 
A box at the user’s home that receives 
data from the operator and presents it 

on the TV screen 

User The person who will interact with the 
system to perform different tasks  
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1 Introduction 

The thesis is about how to develop systems with a user centered approach while 
using usability methods to obtain as good usability as possible. 

The system in this particular case is a prototype of a Remote Personal Video 
Recorder. The prototype itself is not the primary focus, instead it is the 
development process, the methods used and the continuous involvement of 
users that are important. 

1.1 Background 

The client of this thesis is Ericsson Business Unit Multimedia Solution Area 
Television IPTV development. Today Ericsson are developing new systems 
without consideration to the end user requirements, needs or expectations of the 
system. The result of not including the users during the development could be a 
system that no-one would like to use or a system that does not work as it is 
supposed to. Another consequence of such a result might be increased costs 
because a lot of time and money could be unnecessarily spent on a system with 
drawbacks that could be prioritized somewhere else. 

Ericsson are now interested in how to involve users in their development 
process to increase the efficiency of their products which could result in more 
competitive products. 

1.1.1 IPTV 

IPTV (Internet Protocol Television) is a technique to distribute digital TV along 
with cable TV and satellite TV. The difference is that IPTV is distributed via 
the Internet Protocol over a network infrastructure. IPTV is often delivered by a 
broadband connection.1 At the end of year 2006, IPTV had a total of 2.2 million 
users worldwide. It is estimated that IPTV will have between 70 and 100 
million users in 2010.2 

The greatest advantage of using IPTV and probably the reason for the expansion 
is the opportunity of introducing new services for the customers. The services 
could be e.g. Personal Video Recorder, Video on Demand, Pay per View or 
Picture in Picture. The operator activates and distributes the services to a set-top 
box at the user’s home via a browser based IPTV portal. The portal is a key 

                                                 

1 History of  IPTV, IPTVX, last visited 13th of November 2008, < http://www.iptvxl.com/iptv/history/ > 
2 How many will watch IPTV, Infocom, last visited 12th of November 2008,  
< http://www.infocom-de.com/pressarchives/press_060607.html > 
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component to offering great user experiences and strengthens the IPTV service 
provider brand. 

 

Figure 1: IPTV Portal 

The Electronic Program Guide (EPG) is a part of the IPTV portal. It is a 
program guide that enables system services such as: display of subscribed TV 
channels, browsing of TV channels and content information. The content 
information could be program descriptions, recording of programs and a grid 
mode or list mode viewing. 

The EPG in the IPTV solution provides the collection of the user’s available TV 
channels together with information text for the TV programs respectively. The 
EPG displays the TV program schedule for the next week and longer, giving the 
end-user time to plan possible TV recordings. The EPG can also display 
historical information and allow viewing of already broadcasted programs. 

 

Figure 2: Electronic Program Guide (EPG) 

1.1.2 Remote Personal Video Recorder 

One of the new features for IPTV is to access the EPG remotely. The user of the 
IPTV portal could have the opportunity to access the EPG with either a mobile 
phone or a computer with an Internet connection. Besides looking up what TV 
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programs that are being aired or scheduled to be aired, the user could also 
choose to schedule a program to be recorded to the set top-box at home. 

1.1.3 Prototype 

A prototype of the mobile version of a Remote PVR is going to be developed 
along with possible end-users, with a user centered approach. 

The prototype is an image of the intended system and serves as a basis of how 
Remote PVR could look like. 

1.2 Aim 

The aim of this thesis is to give an overview of how to work with a user 
centered approach on an iterative basis and how to use usability methods. 

The aim is also to explain how to obtain information from the users that could 
be of interest for the developers. The information could be the users’ demands 
or expectations of the system that is going to be developed. The report describes 
different criteria that developers must consider to develop more usable systems. 

The aim while developing the prototype is to make sure that the GUI of the 
prototype fulfills the usability goals. 

The development of the prototype could help the reader of this report to put the 
activities of User Centered Design and usability methods into a context. This 
could give an understanding of how it could work in practice. 

Another aim is to give suggestions to Ericsson SA IPTV department of how 
they could implement and use usability methods to improve the usability in their 
products. 

1.3 Delimitations 

There are many methods that can be used to improve the usability of a system. 
In this thesis a few of these are presented and used throughout the development 
of the prototype. 

The focus is how to present functionality of Remote PVR visually in a GUI with 
as good usability as possible. No consideration of how the functionality is going 
to be implemented to make the system work in practice has been taken. 
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1.4 Structure of the report 

Chapter two, Theory, starts with a theory background of User Centered Design 
and Usability in general. The presented information is necessary to help the 
reader of the report to understand the fundamental theory about those terms. 

Chapter three, Method theory, describes the theory behind the methods that has 
been used during the thesis. 

Chapter four, Execution, describes how these methods have been adapted and 
executed in this particular work. 

Chapter five, Results, presents the results of the methods that were executed. 

Chapter six, Discussion, contains a discussion of how the methods were 
executed and the results from the methods. This chapter also explains the 
decisions that were made during prototyping. 

The structure of the sections in chapter 3-6 is similar and has been organized 
into three iterations. 

The last chapter, Conclusions, correlates to the aims. The chapter answers if the 
goals of the thesis are fulfilled and it also contains a section that is directly 
aimed at Ericsson SA IPTV department. 
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2 Theory 

In this chapter the theory and background of the terms User Centered Design 
and Usability will be discussed. The theory includes different definitions and 
interpretations that give a fundamental understanding of the concepts.  

2.1 User Centered Design 

There is no final definition of User Centered Design. There are however many 
different interpretations made by experts and authors. In this report the ISO and 
Gulliksen & Göransson’s definitions are presented. 

2.1.1 The ISO definition 

According to ISO 13407 – Human centered design processes for interactive 
systems there are four User Centered Design activities that need to start at the 
earliest stages of a project. 

• Understand and specify the context of use 

• Specify the user and organizational requirements 

• Produce design solutions 

• Evaluate design against requirements 

These activities should be performed on an iterative basis, where the cycle 
repeats until the specified requirements are achieved. 3 

                                                 

3 Human centered design processes for interactive systems, Usabilitynet, last visited 12th of November 2008, < 
http://www.usabilitynet.org/tools/13407stds.htm > 
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Figure 3: ISO 13407 

2.1.2 Gulliksen & Göranson’s definition 

According to Jan Gulliksen and Bengt Göransson4 it is important to understand 
that ISO 13407 is not a finished system development process. Instead it 
represents a concept that can turn into processes. It can also be implemented in 
an already defined system development process. 

Gulliksen and Göransson have a definition of User Centered Design that 
describes the concept a little further word by word. 

User: The user is the person or individual who interacts with the system. It is 
important to realize that the user is different from the client or customer of the 
system. Many developers tend to think that they know how the user would react 
or work with the system but that is rarely the case. There is no substitute for the 
real user. By involving the real user the questions of how she would interact 
with the system can be answered.  

Centered: The word centered in User Centered Design means that the focus is 
on the user during the design process. The developers are actually involving 
them from the beginning when making important design decisions. Many 
developers do not involve the users until the final release while testing it. If the 
users do not like the system then, it is often too late or too expensive to make 
changes in the design. 

Design: In this case design describes the development process of the system.5  

Gulliksen and Göransson conclude their definition of User Centered Design as a 
role in the superior system development process. It is a process that builds on a 

                                                 

4 J.Gulliksen & B.Göransson, Användarcentrerad systemdesign, Lund, Studentlitteratur, 2002, p. 106. 
5 Ibid, p. 102. 
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philosophy or attitude with some key principles. The principles direct attention 
on the users and on usability through the whole system development process.6 

2.2 Usability 

Usability could be described as an attribute of quality in interactive systems. A 
system is considered to have good usability if it satisfies the purpose of the 
users and the customers. A system’s usability is shown when the user interacts 
with the system over a period of time.7 

2.2.1 The ISO definition 

The international Organization for Standardization ISO8 defines Usability like 
this: 

“Usability: the extent to which a system can be used by specified users to 
achieve specified goals with effectiveness, efficiency and satisfaction in a 
specified context of use” 

Effectiveness is defined as: 

“Accuracy and completeness with which specified users can achieve specified 
goals in particular environments” 

Efficiency is defined as: 

“Resources expended in relation to the accuracy and completeness of goals 
achieved” 

Satisfaction is defined as: 

“The comfort and acceptability of the work system to its users and other people 
affected by its use” 

Finally the specified context of use is defined as: 

“Users, task, equipment (hardware, software and materials), and the physical 
and social environment in which the product is used”   

The ISO definition makes it clear that the system must be adapted to the 
specified users, the context of use and the specified goals that it is meant to 

                                                 

6 J.Gulliksen & B.Göransson, Användarcentrerad systemdesign, p. 104. 
7 I.Ottersten & J. Berndtsson, Användbarhet i praktiken, 2001, Lund, Studentlitteratur,  p. 14. 
8 Usability Definitions, Usabilitynet, last visited 12th of November 2008, < 
http://www.usabilitynet.org/tools/r_international.htm > 
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fulfill. These goals should be fulfilled by the users with effectiveness, efficiency 
and satisfaction. 

2.2.2 Jakob Nielsen’s definition 

Jakob Nielsen, is a user advocate and principal of the Nielsen Norman Group 
which he co-founded with Donald A. Norman. Before starting Nielsen Norman 
Group in 1998 he was a Sun Microsystems Distinguished Engineer. Nielsen 
founded the "Discount Usability Engineering" movement for fast improvements 
of user interfaces and has invented several usability methods that are now used 
worldwide. One of the most famous is Nielsen’s “Ten Heuristic Evaluations” 
that will be mentioned in the method part of this report.9  

Nielsen has been called: 

• "One of the world's foremost experts in Web usability"10  

• "The guru of Web page usability”11 

Nielsen defines usability as: 

“Usability is a quality attribute that assesses how easy user interfaces are to 
use. The word "usability" also refers to methods for improving ease-of-use 
during the design process.”12 

He also says that it is important to realize that usability is not a single, one-
dimensional property of a user interface. Usability has multiple components and 
is traditionally associated with these five usability attributes: 

• Learnability: The system should be easy to learn so that the user 
rapidly could get some work done with the help of the system. 

• Efficiency: The system should be efficient to use, so that the user 
could reach a high level of productivity once learned to use the system.  

• Memorability: The system should be easy to remember, so that the 
casual user is able to return to the system after some period of not 
using it, without having to learn everything all over again.  

• Error: The system should have a low error rate, so that users make 
few mistakes during the use of the system. 

                                                 

9 Jakob Nielsen Biography, Usable information technology, last visited 12th of November 2008,  
< http://www.useit.com/jakob > 
10 Business Week, last visited 12th of November 2008, < http://www.businessweek.com/2000/00_47/b3708076.htm > 
11 The New York Times, last visited 12th of November 2008, < 
http://www.nytimes.com/library/tech/98/07/cyber/articles/13usability.html > 
12 Introduction to Usability, Useit, last visited 12th of November 2008, < http://www.useit.com/alertbox/20030825.html 
> 
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• Satisfaction: The system should be pleasant to use, so that users are 
subjectively satisfied when using it.13 

Nielsen also says that there are many other quality attributes and an 
important one is utility. Utility refers to the system’s functionality which means 
that the system does what the user needs. Usability and utility are equally 
important. If the system does not do what it is supposed to do, it does not matter 
how easy the interface is to use. It is also no good if the system can 
hypothetically do what you want or if the user can not make it happen because 
the user interface is too difficult.14

                                                 

13 J.Nielsen, Usability Engineering, San Diego, Academic Press, 1993, p. 26. 
14 Introduction to Usability, Useit, last visited 12th of November 2008, < http://www.useit.com/alertbox/20030825.html 
> 
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3 Method theory 

In this chapter the theory behind the activities of User Centered Design and 
some usability methods are described. These methods are the ones that have 
been used in this work and may be the most common but there are countless 
others that also could have been used. 

3.1 User group analysis 

A user group describes a category of users who have similar purposes and 
expectations of the developed system. A user group analysis is necessary to find 
and describe the users overall goals and requirements. The analysis is important 
because it can be used to motivate design decisions and tests. Even if the 
customer has a lot of requirements the final system must consider the users’ 
needs in the first hand. 

How the user group analysis is made depends on what kind of system is going 
to be developed. The analysis could be based on interviews, questionnaires or 
observations of the intended users. The analysis should be performed as early as 
possible during the development process and must answer the following 
questions: 

• What is the purpose of using this system? What will the user group 
achieve while using it? 

• In what physical environments is the system going to be used in? 

• What tasks should the system be able to perform? 

• Who will use the system? Are there any differences in gender, age, 
language or other relevant issues? 

• Are there any differences in the users’ experiences of a similar system 
or tool?15 

A well-performed user group analysis results in following effects: 

• The developers can focus on the functionality that is most important to 
develop a successful system 

• The developers can avoid developing unnecessary functions.   

• The functionality that is most frequently used will be easy to find and 
simple to use. 

• No discussions on what the users really want are necessary since the 
users already have given the answers themselves.16 

                                                 

15 I.Ottersten & J. Berndtsson, p 65-67. 
16 Ibid, p 63-67. 
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3.1.1 Interviews 

In exploratory studies interviews are suited to obtain relevant information from 
the intended users. If the interviewer does not know what information he is 
looking for then he must adjust the interview to the situation. 

The interviewer must be neutral and ask open ended questions. He should not 
agree or disagree with the users’ statements. He should encourage the users to 
explain themselves in depth which might lead to colorful quotes and important 
design decisions. Another advantage of interviews is that the interviewer can 
evaluate the user’s replies during the interview and rephrase questions that seem 
to be misunderstood.17 

3.1.2 Questionnaires 

Questionnaires often rely on closed questions since the user often does not 
bother to answer open-ended questions. These closed questions can be single 
fact questions about the user, go through a checklist or state their opinion on a 
rating scale.  One of the greatest advantages with questionnaires is that they are 
easy to analyze and could be sent to many users without the need of an 
interviewer present to ask the questions. Questionnaires might not get as 
qualitative answers as an interview but it is a good method to categorize users. 
18 

The categorization of the users can be visualized in a user graph to get an 
overview of how the users differ. The axes of the graph are related to the 
different types of question in the questionnaires e.g. x-axis could be computer 
experience and y-axis could be experience of mobile phones. Depending on 
what the users answer they will be plotted on different coordinates in the graph. 

                                                 

17 J.Nielsen, Usability Engineering, p. 212-213. 
18 Ibid, p. 210. 
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Figure 4: An example of a user graph 

3.1.3 Personas 

A Persona is a fictive model of a user based upon behaviours and motivations of 
real users observed during the user group analysis. With Personas the 
developers can get an understanding of the users’ goals in specific contexts to 
make and justify design decisions. It is important to realize that a Persona is not 
a replacement for a real user but it is an important tool to understand the users.  

Constructing a believable and useful Persona requires as much creative 
synthesis as a detailed analysis. Alan Cooper has developed seven important 
activities for developing personas:19 

1. Identify behavioural variables. 

2. Map interview subjects to behavioural variables. 

3. Identify significant behaviour patterns. 

4. Synthesize characteristics and relevant goals. 

5. Check for redundancy and completeness. 

6. Expand description of attributes and behaviours. 

7. Designate Persona types. 

                                                 

19 A.Cooper, R.Reimann, D.Cronin, About Face 3: The Essentials of Interaction Design, Wiley Publishing, 2007, p. 97-
98. 



   METHOD THEORY 

  13 

3.2 Usability goals 

The developers measure usability by using usability goals. There are two 
different types of usability goals: qualitative and quantitative. 

Qualitative goals are properties of the system in the context of use e.g. while 
using the system, the user should be able to recover from an error by using on-
line help to resolve the problem. 

Quantitative goals are measurable and can be divided into different attributes of 
usability e.g. effectiveness, efficiency or satisfaction. An example of a 
measurable usability goal in the efficiency category could be e.g. on a scale of 
1-7 nine out of ten users should rate at least a 6 on the question: How efficient 
do you think the system was to use? 

For each usability attribute, several different levels of performance can be 
specified. The developers should at least specify the minimum level of 
acceptance of the system before the release. A more detailed goal specification 
should also be included of what the developers are aiming for.20 

The purpose of measurable usability goals is to get a result of how good 
usability the interface has. They are also necessary because they force the 
developer to take the users’ needs in consideration instead of making 
assumptions about them. To be able to measure usability the following 
information is required:  

• A description of the users’ goals and intentions 

• A description of the context of use including: the users, the tasks, the 
equipment and the environment.  

• Qualitative goals or measurable values for effectiveness, efficiency and 
satisfaction in the context of use.21 

Based on this information the developers should specify the usability goals of 
the system. 

3.3 Scenarios 

To simulate the user interface scenarios can be used. They can be implemented 
as paper mock-ups which are very cheap in comparison to large complex 
software. 

The idea behind scenarios and prototyping is to decrease complexity by 
eliminating different parts of a system. Scenarios are a way to get quick and 

                                                 

20 J. Whiteside, J. Bennett, and K. Holtzblatt, "Usability Engineering: Our Experience and Evolution,” in Handbook of 
Human-Computer Interaction, M. Helander, ed., Elsevier Science Publishers, Amsterdam, 1988, p. 791-817. 
21 J. Gulliksen & B. Göransson, p 72. 
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frequent feedback from users by using small thinking-aloud studies. By letting 
the users think-aloud and put words on their thoughts the observer can not just 
observe what the users are doing with the interface but also why they are doing 
it.22 

3.4 Prototyping  

A prototype is an image of the intended design aesthetic and simulates the 
appearance, color and surface texture of the product. It is a simple model of the 
design that is easily modified and extensible. 

There are different types of prototypes: paper prototype, computer prototype or 
physical artefacts e.g. wood or plastic. Often prototypes are categorized in 
different categories: Low fidelity, High fidelity, Vertical and Horizontal.23 

A horizontal prototype is a prototype that shows many features with few details. 
The purpose of a prototype of this kind is to test the overall interaction and 
includes common functions that the user is expected to perform frequently.  

A vertical prototype shows few features with much more details. The purpose of 
a vertical prototype is to test details of the design in specific scenarios.24 

3.4.1 Low fidelity 

Fidelity refers to the level of details. A low fidelity prototype is a low detailed 
and incomplete prototype, often a paper mock-up of the system that gives 
developers the opportunity to test functionality in different appearances with the 
users. The idea is that the developers can get a lot of feedback about the 
interaction between the interface and the user by testing or evaluating a low-
fidelity prototype. Another advantage is that low fidelity prototyping is very 
cheap. Everything a developer need to prototype is a paper, pen, markers in 
different colors, tape and glue. A low fidelity prototype could be created in just 
a few steps: 

1. Sketch or draw a window frame on a piece of paper. 

2. Put different screen regions on cards. (anything that moves, changes, 
appears or disappears in the system) 

3. Prepare for user-interactions and make sure that e.g. pull down menus are 
already made.  

                                                 

22 J. Gulliksen & B. Göransson, p. 18. 
23 S.Olsson, F.Denizhan,A.Lantz, Prototyping, September 2001, Stockholm, last visited 27th of November 2008, < 
http://cid.nada.kth.se/pdf/cid_139.pdf > 
24 W.Maner, Characteristics of Prototype, March 1997, last visited 11th of December 2008, < 
http://csweb.cs.bgsu.edu/maner/domains/Proto.htm > 
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The outcome of creating a low fidelity prototype is a sketch of the intended user 
interface that is easy to change without any code writing.25 

 

 

Figure 5: An example of a low fidelity prototype 

3.4.2 High fidelity 

A high fidelity prototype is close to the final product, with a lot of functionality 
and is more detailed than a low fidelity prototype. The high fidelity prototype is 
not necessarily a paper prototype. It could be real code based prototypes or 
highly detailed virtual images made on a computer. The high fidelity prototype 
is important to test if the users are satisfied with the end product. All backend 
problems are not solved yet because it is still a prototype. But the users can 
understand what the product would look like and how they should interact with 
it when it is finished.26 

                                                 

25 Institutionen för teknik och naturvetenskap, Linköpings Universitet, last visited 1st of December 2008,  
< http://staffwww.itn.liu.se/~marka/TNMK31/material/prototyping.pdf > 
26 C.Farnum. What you should know about prototypes for user testing, 2002, last visited 1st of December, 2008, < 
http://www.boxesandarrows.com/view/what_an_ia_should_know_about_prototypes_for_user_testing > 
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Figure 6: An example of a high fidelity prototype 

3.4.3 Parallel design 

Parallel design is a method where several designers work out preliminary design 
proposals. The purpose of parallel design is to explore and develop different 
design alternatives before one settles on a single approach. It can then be 
developed in further detail and subjected to more detailed usability activities. It 
is important that designers work independently and are not influenced by each 
other. The goal is to generate as much diversity to the design alternatives as 
possible. The design proposals should be very low detailed so that they can be 
further detailed later on and become low fidelity prototypes.27 

3.4.4 Participatory design  

Participatory design could simply be described as prototyping together with the 
users. The basic idea is to force the users to visualize their thoughts on a piece 
of paper to help the designers understand what the users expect the interface to 
look like and how the interaction between the user and the system should be. 
Participatory design is a kind of parallel design since the users often have 
different ideas and have different expectations on the system.28  

                                                 

27 J.Nielsen, Usability Engineering, p 86-88.  
28 J.Nielsen, Usability Engineering, p 88-89. 
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3.5 Usability testing 

Usability testing is a cost efficient method to evaluate how a system works in a 
specified context of use. Problems with the system, or more important what 
causes the problems, become apparent by letting users perform tasks with the 
system which helps the developers to correct them.29 

There are different methods of usability testing that can be used for different 
occasions e.g. constructive interaction, retrospective testing and coaching 
method.30 

The most valuable and common method might be thinking aloud. This method 
involves a user to interact with the system while continuously thinking out loud. 
It shows how the user interprets the interface by verbalizing her thoughts and 
helps to identify the major misconceptions. 

The greatest advantage of thinking aloud is that it shows what the user is doing 
and why she is doing it. This is showed while she is actually interacting with the 
system instead of just give the user an opportunity to say what she thought of 
afterwards because that might not be accurate. 

One disadvantage is that what the user is saying can contradict what the user is 
actually doing. It is more important to focus on what the user is doing not her 
theories about what might cause trouble.31 

Nielsen claims that only to test with five users are necessary to discover 85% of 
all the usability problems that can occur in a system. The test should be made in 
three iterations.32 

3.6 Heuristic evaluation 

Heuristic evaluation is a well-used method from Usability Engineering to find 
usability problems in a system. A group of evaluators examine the interface and 
rank its compliance with usability principles. This evaluation could be done at 
any time during the development process.33 Jacob Nielsen34 has developed ten 
usability heuristics that are often used while evaluating system usability: 

                                                 

29 I.Ottersten & J.Berndtsson, p 98. 
30 J.Nielsen. Usability Engineering. p 198-200. 
31 Ibid. p 195-196. 
32 Why you only need to test with 5 users, Useit, last visited 16th of January 2009, < 
http://www.useit.com/alertbox/20000319.html > 
33 Institutionen för teknik och naturvetenskap, Linköpings Universitet, last visited 14th of November 2008,  
< http://staffwww.itn.liu.se/~marka/TNMK31/material/utvardering.pdf > 
34 Useit, 10 Usability Heuristics, last visited 14th of November 2008, < 
http://www.useit.com/papers/heuristic/heuristic_list.html > 
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1. Visibility of system status The system should always keep users 
informed about what is going on, through appropriate feedback within 
reasonable time.  

2. Match between system and the real world The system should speak 
the users' language, with words, phrases and concepts familiar to the 
users, rather than system-oriented terms. Follow real-world 
conventions, making information appear in a natural and logical order.  

3. User control and freedom Users often choose system functions by 
mistake and will need a clearly marked "emergency exit" to leave the 
unwanted state without having to go through an extended dialogue. 
Support undo and redo.  

4. Consistency and standards Users should not have to wonder whether 
different words, situations, or actions mean the same thing. Follow 
platform conventions.  

5. Error prevention Even better than good error messages is a careful 
design which prevents a problem from occurring in the first place. 
Either eliminate error-prone conditions or check for them and present 
users with a confirmation option before they commit to the action.  

6. Recognition rather than recall Minimize the user's memory load by 
making objects, actions, and options visible. The user should not have 
to remember information from one part of the dialogue to another. 
Instructions for use of the system should be visible or easily retrievable 
whenever appropriate.  

7. Flexibility and efficiency of use Accelerators - unseen by the novice 
user - may often speed up the interaction for the expert user such that 
the system can cater to both inexperienced and experienced users. 
Allow users to tailor frequent actions.  

8. Aesthetic and minimalist design Dialogues should not contain 
information which is irrelevant or rarely needed. Every extra unit of 
information in a dialogue competes with the relevant units of 
information and diminishes their relative visibility.  

9. Help users recognize, diagnose, and recover from errors Error 
messages should be expressed in plain language (no codes), precisely 
indicate the problem, and constructively suggest a solution.  

10. Help and documentation Even though it is better if the system can be 
used without documentation, it may be necessary to provide help and 
documentation. Any such information should be easy to search, 
focused on the user's task, list concrete steps to be carried out, and not 
be too large. 

 

This ends the theoretical part of the report. Now follows how the thesis was 
executed and how the theory was adapted in this work.
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4 Execution 

This chapter describes how the different methods have been adapted and used in 
this thesis. The complete results of the methods are not presented but can 
instead be found in chapter 5. Decisions made are not discussed but can instead 
be found in chapter 6.  

Every iteration has its own sub-section. The methods were executed in the same 
order as they are described. 

4.1 Iteration 1 

This section describes how the work in the first iteration was executed. 

4.1.1 Background analysis 

A background analysis was made to get an understanding of Ericsson’s IPTV 
solution and how Remote PVR was going to be implemented. This was 
necessary because not enough previous knowledge about IPTV existed. 

Ericsson’s IPTV portal was tested on a TV to get a feeling of what IPTV is, 
what the possibilities are and how it works in reality. 

Information was collected from documentation about Ericsson’s IPTV solution 
and also from the supervisor at Ericsson. The information was both 
requirements on the system and features that were going to be implemented 
which can be found in section 5.1.1. 

4.1.2 User group analysis 

Questions were asked to Ericsson about what the intended user group might be 
but no concrete answer was given. With no knowledge about the intended user 
group assumptions had to be made based on the background analysis. 

The assumptions were that the intended user group should have an interest in 
TV and some experience with mobile phones. Anybody can have these interests 
which led to a very broad and general user group. 

To be able to find potential and representative users a mail was sent out to 
students at the University of Linköping. The university has a broad range of 
people in different ages, interests and experience. The mail got many replies 
which gave the opportunity to pick a wide range of people with different views 
and opinions. 
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Seven different students were scheduled for interviews.  

4.1.2.1 Interviews 

To get the most out of the interviews a lot of planning and preparations had to 
be made. Three major purposes were formulated: 

• Categorize the users based on mobile and TV use 

• Obtain general information from the users about the context of use e.g. 
in what situation the user might use Remote PVR. 

• Obtain information about how the users expect the graphical user 
interface to look like and what features they desire. 

Based on these purposes a questionnaire, open-ended questions about the 
context of use and different scenarios were created. 

The interview began by letting the user fill out the questionnaire which 
contained questions about what the user does with her mobile phone and how 
often she performs it. It also contained questions about how often the user 
watches TV, what programs she watches and also what happens if she missed a 
program that she wanted to see. 

 

 Daily 
A few times 

a week 
A few times 

a month 
More rarely Never 

Phone calls      

SMS/MMS      

Browse the 
web 

     

Table 1: A part of the questionnaire about mobile use 
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How often do you watch TV? 

Daily 
A few times a 

week 
A few times a 

month More rarely Never 

     

How do you find out what is going be aired on TV? 

TV Newspapers Internet Advertisements Friends 

     

Table 2: A part of the questionnaire about TV use 

 

After the questionnaire was filled out the user was asked open-ended questions 
about the context of use and what expectations she might have on the system. 

 

In what context could you imagine yourself using this system? 

 

What are your expectations of the system? 

 

Table 3: Some of the open-ended questions 

 

At the end of the interview the user was asked questions about the given 
scenarios and how they could imagine the graphical user interface to look like. 
Participatory design was used to help the user to sketch their views and 
thoughts. 

When all users had been interviewed they were categorized and plotted on a 
user graph. The users got different points depending on how they answered the 
questionnaires. Some questions gave more points than others because some 
questions were more relevant in this project e.g. it is more relevant if the user 
browses the web more frequently than sending text messages. The user graph 
can be found in section 5.1.2.2. 

The results of the users’ answers were concluded individually and then all 
opinions were summarized into recurrent features and desirable features. See 
section 5.1.2.1. 
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The users’ answers of the questionnaires and also the individual sketches can be 
found in Appendix A. 

4.1.2.2 Personas 

From the interviews personas could be created since enough background 
information about the users had been collected. The results are presented in 
section 5.1.2.3. 

4.1.3 Usability goals 

From the results of the interviews qualitative and quantitative usability goals 
were created as described in section 3.2. 

The qualitative usability goals were based on the users’ answers about the 
context of use, their priorities and what they thought were important. See 
section 5.1.3 for the results. 

The quantitative goals were grouped according to Nielsen’s five usability 
attributes from section 2.2.2. The goals were based on the users’ demands on 
the system e.g. the user shall think that the system is familiar to her. They were 
also based on Nielsen’s ten heuristics, see section 3.6. 
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4.2 Iteration 2 

This section describes how the work in the second iteration was executed. 

4.2.1 Prototype 1 

The first design proposals were made with paper and pencil by each developer 
independently of each other. Both the users’ sketches and their requirements 
were important while the proposals were designed. They were on a high level 
and only the fundamental layout and navigation was included. The different 
proposals were later compared to each other and then evaluated before a 
common approach could be determined. The design decisions that were made 
can be found in section 6.2.1. 

 

 

Figure 7: Low fidelity prototypes of the start page 

 

While developing the developers’ common prototype it was important that the 
users’ features, requirements and priorities were considered. This prototype was 
a vertical high fidelity prototype with specified navigation options. More 
specific details such as: font-size, icons, padding and colors were also 
determined. Since Remote PVR should be available on a mobile web browser 
the original frames of Opera Mini were also included in the prototype to make it 
more realistic. 

The high fidelity prototype was made with an image editing program on a 
computer but in order to test the navigation and interaction of the prototype with 
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the users, it was printed on paper. The complete prototype can be found in 
section 5.2.1. 

 

Figure 8: High fidelity prototype of the start page 

4.2.2 Prototype 1 – usability tests 

As described in section 3.1.2 different categories of users from the user graph 
were chosen for the usability tests to get a variety of users e.g. a user with high 
experience of mobile phones and a user with low experience. 

 

 

Figure 9: User graph - User 2, User 1  and User 5 were selected for testing 
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Three users were scheduled for individual usability tests and the planning of the 
tests could begin. 

A scenario was created, as described in section 3.3, which the users navigated 
through. The scenario included: 

1. Test a calendar function 

2. Find programs on a specified channel 

3. Find information about a program 

4. Schedule a recording of the program 

5. Find the scheduled recordings 

6. Delete the recording 

 

During the test the user navigated through the prototype that simulated a touch-
screen by touching the paper. Every time the user touched the paper the test 
administrator simulated the navigation to the intended screen of an artificial 
phone. 

 

Figure 10: Usability testing 

Questions were also created that the users answered during the test. The 
questions were about how they think they should navigate through the scenario 
and also functionality and the design of the prototype in terms of layout and 
colors. 

After the test a general discussion about the prototype was held to get feedback 
and answers about if the prototype corresponded to the users’ expectations of it 
from the interviews. 
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At the end of the interview, an evaluation of the usability goals were executed 
to measure how well the goals were fulfilled by letting the users answer a 
survey. 

 

How easy do you think the system is to use? 

1 2 3 4 5 6 7 

       

Table 4: Example of usability measurement 

 

The questions that were asked and the individual measurements of the usability 
goals can be found in Appendix B. 

4.2.3 Prototype 1 – heuristic evaluation 

After the usability tests a heuristic evaluation was made as described in section 
3.6. All the screens of the prototype were evaluated against each of Nielsen’s 
heuristics. If anything on the screen violated against the heuristic the problem 
was rated and described. 

Each of the usability problems were rated with the following priorities: 

• 0 = no problem 

• 1 = cosmetic problem (correct in case of time) 

• 2 = minor problem (low priority to correct) 

• 3 = major problem (high priority to correct) 

• 4 = usability catastrophe (very high priority to correct) 
 

The results of the evaluation can be found in section 5.2.3. 
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4.3 Iteration 3 

This section describes how the work in iteration three was executed. 

4.3.1 Prototype 2 

After the heuristic evaluation of the first prototype the development of the 
second prototype began. The first prototype was improved and refined to correct 
the different problems that had been discovered during the usability tests and 
heuristic evaluation. 

The second prototype is more horizontal than the first prototype because more 
navigation options were implemented such as settings and different sub-menus. 

The focus of this prototype was to increase usability, improve the navigation 
and make it more flexible. The design decisions that were made can be found in 
section 6.3.1. 

 

 

Figure 11: The start page of the second prototype 

 

The prototype can be found in section 5.3.1. 
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4.3.2 Prototype 2 – heuristic evaluation 

The evaluation of the second prototype was executed the same way as the 
evaluation of the first prototype as described in section 4.2.3. In this iteration 
the evaluation was made before the usability tests. The results of the evaluation 
are presented in section 5.3.2. 

4.3.3 Prototype 2 – usability tests 

The usability tests of the second prototype were executed with five users that 
were not familiar with the prototype. The tests were done individually. 

In these usability tests the focus was more on the newly implemented features 
such as settings and customization. The focus was also to improve the details of 
certain functions to get the prototype as good as possible. 

In the tests the users were going to navigate through a scenario but they could 
also navigate on their own. 

At the end of the usability test new measurements of the usability goals were 
executed.  

The questions that were asked and the individual measurements of the usability 
goals can be found in Appendix C. 

This ends the execution chapter. The next chapter contains the results of the 
execution. 
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5 Results 

In this chapter all results are presented. The chapter is divided into three 
iterations with the results from each. 

5.1 Iteration 1 

This section presents the results from the first iteration. 

5.1.1 Background analysis 

The features and requirements that Ericsson wants to include in Remote PVR 
are: 

• Retrieve the EPG remotely with a mobile device 

• Select a program to be recorded and schedule it 

• See what recordings that are scheduled 

• Delete a scheduled recording. 

5.1.2 User group analysis 

The questions in section 3.1 are answered in this section.  

The user group of the Remote PVR is intended to be any man or woman 
between the ages of 15-60 years old. The users are assumed to have an interest 
in new technology and certain experience of mobile phones. The users are often 
away from home and do not watch TV that often. Occasionally a program is 
aired which the user would like to watch later and therefore use Remote PVR. 

The user group’s purpose is to see the type of program that the user is interested 
in e.g. news, documentaries, society programs, sports, series or movies. 

The user group’s purpose of using the system is to have the option to see that 
program whenever they wish. They should not have the constraints of being at a 
TV at the time the program is broadcasted. Instead the users should be able to 
schedule a recording of the program to their set-top boxes at home remotely by 
using Remote PVR. 

There are many different contexts of use since the system is mobile. But an 
example might be that the user is not at home and realizes that she wants to 
record a program to watch later, she could then easily do this with her mobile 
phone. 
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5.1.2.1 Interviews 

The interviews resulted in different kinds of information from the users: 

• A description of the users’ experience with mobile phones and TV 

• General answers about the context of use of the system 

• User requirements, priorities and desired features 

• Low-detailed sketches of the user interface from the users 

• Potential scenarios and possible ways to navigate in the interface. 

The sketches from the users can be found in Appendix A. 

 

User 1 

The user rarely uses her mobile phone and when she does she only uses it for 
calling and SMS/MMS. She watches news, movies and series daily on her TV. 

She could imagine herself using the system if it would be realized and likes the 
concept. 

 

User requirements, priorities and desired features 

The user thinks the system should be customizable according to the user’s needs. 

She would like the first page to be a menu with the options “My page”, “TV-guide”, 
“Settings”. My page should contain reminders about favorite programs and current 

recordings. It should be possible to record a favorite program instantly. 

When selecting a program, information about it should be presented and the ability 
to record it. 

 

User 2 

The user uses his mobile phone very much, is very experienced and uses all 
kinds of functions. He often browses the web, downloads programs and listens 
to music on the mobile phone. He also watches a lot of TV and when he does he 
watches news, sports, movies and series. He discovers what is on TV on the 
web site www.tv.nu and would prefer if the system has a similar interface. 
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User requirements, priorities and desired features 

He would like to be able to sort programs by category e.g. sports, news and series 
on the TV-guide. 

Every program should be clickable and information about the program is shown 
and the ability to record it. When the program is selected to be recorded a symbol 

is shown that illustrates that the program is scheduled for recording. 

He would like a calendar to be able to choose dates for upcoming programs. 

Some features he would like are the ability to search for a program, filtering of 
programs and to stream programs on the phone. 

He would like the interaction to be similar to the web site www.tv.nu. 

 

User 3 

The user uses his mobile phone daily but only to make calls, SMS/MMS and 
use the calendar. He watches movies and series daily on his TV and uses the 
www.tv.nu on the Internet to see what programs that is going to be aired. 

User requirements, priorities and desired features 

The user would prefer a drop-down menu to choose a specific channel to see what 
programs that is going to be aired. 

He would like the ability to switch views on the TV-guide e.g. the programs that is 
aired on different channels at a specific time, or all programs on a specific channel. 

A symbol is shown that illustrates that the program is scheduled for recording. 

The user prioritizes simplicity, efficiency and fast navigation. Less than 3 clicks to 
record a program. 

More information should be shown when clicking a program e.g. information about 
the program, time, genre, episode number and IMDB-rating. 

A calendar should be included. 

A start page with a menu with the alternatives “TV-guide”, “Recordings”, “Settings”, 
“Recommendations”. 

 

User 4 

The user uses her phone daily to make calls, SMS/MMS, listen to music and 
take photos with the camera. She also watches TV daily and when she does she 
likes to see news, movies and society programs. 
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User requirements, priorities and desired features 

She wants to be able to choose her favorite channels in a settings menu and they 
should be visible on a starting page. 

Programs should be sorted after the current time. 

The programs should be clickable and show information about it when it is clicked. 

More information should be shown when clicking a program e.g. information about 
the program, time, genre, episode number and IMDB-rating. 

She wants to have status about a recording of a program e.g. if it is completed, on 
going or failed. 

It is important that the interface is easy to use, clear, pretty, reliable and have 
representative symbols of the channels. 

 

An example of a scenario might be to first select a channel and then specify a 
day by clicking an arrow to see the TV-guide. 

 

User 5 

She uses her mobile phone daily by sending SMS/MMS and occasionally makes 
phone calls. Sometimes she plays games, use the camera and browse the web. 
The user watches news, movies and series on the TV every day. Sometimes she 
also downloads TV-series from the Internet. She uses www.tv.nu frequently too 
see what is going to be aired and has been very influenced by the web site. 

 

User requirements, priorities and desired features 

She wants a menu at the top of the screen to navigate e.g. “My Recordings”, 
“Settings” and “Favorites”. 

A program should be clickable and show specific information about the program 
like name, time, plot, episode number and display if it is a replay. 

She wants symbols to represent functions e.g. record. 

Additional features would be favorite channels and favorite programs. 

The user prioritizes a clean, effective, pretty and easy to use layout. 

Additional functionality would be favorite channels and favorite programs. 
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User 6 

He uses his mobile daily to send SMS/MMS and make phone calls a few times 
a week. He also listens to music and occasionally uses the camera. He rarely 
watches TV but when he does he watches movies and series. 

 

User requirements, priorities and desired features 

The user requires individual presentation of the channels and he would like to be 
able to choose his favorites. 

It is not necessary to see the program guide several weeks ahead. 2-3 days only is 
necessary. The reason for this is that you will probably use the Internet version if 
you would like to see something that is aired later instead of the mobile version. 

He would like to record a show by clicking a checkbox next to it. 

The user wants a start page including options like: “TV-Guide”, “Recordings” and 
“Settings”. 

The TV-guide could look like a calendar, with channels on the y-axis and time on 
the x-axis. 

Some features might be favorite series and periodic recordings. 

 

User 7 

The user uses his mobile phone daily to send SMS/MMS, calendar, and listens 
to music and to make phone calls. He often watches news, series and society 
programs. He often uses www.tv.nu to see what is aired on TV.  

User requirements, priorities and desired features 

He would like to choose his favorite channels in a settings menu. 

He would like to record a program quickly. 

The user wants a schedule for his recordings. 

A record icon should be visible next to the program name. 

Some kind of calendar is necessary to see scheduled recordings. Sorted weekly. 
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A summary of the interviews 

In this table a summary of the users’ demands, expectations and features are 
presented.  

If more than three users have mentioned the same feature it means that the 
feature would be integrated in the first prototype. If less than three users 
requested a feature it would be sorted out as a desirable feature. 

 

Recurrent features Desirable features 

The possibility to personalize the start page 
The possibility to bookmark favourite 

programs  

A calendar to select dates Reminders for favourite programs  

The programs must be clickable Programs should be sorted by category 

The TV-guide should present the programs 
by the current time 

The program information should include 
IMDB-rating  

The TV-guide should look similar to 
www.tv.nu 

The possibility to see a trailer about the 
program 

The possibility to record a program with a 
“record”-icon next to the program title 

The possibility to record a series 
periodically 

The TV-guide should not present programs 
that have been aired 

The program information should include 
titles of similar programs 

 “My recordings” should be sorted by time Drop-down menus to select channels 

Representative icons for TV-channels The first page should be a menu 

 Zoom function in the TV-guide 

 Individual profiles 

 The possibility to search for a program 
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5.1.2.2 Questionnaires 

The questions in the questionnaire were based on the users’ experience of TV 
and mobile phones. The questionnaire can be found in appendix A. This is the 
resulting user graph: 

 

 

Figure 12: User graph 

5.1.2.3 Personas 

These are the two different kinds of Personas. The first one is about Moa who is 
a 22 year old student and the second one is Roland who is a 52 year old head of 
the department at Siemens. 

Moa 

Moa is 22 years old and studies Graphical Design and Communications at 
University of Linköping. 

She thinks this education is perfect for her because it contains a lot of marketing 
and design with the computer as a tool. She spends most of her time at the 
University which is suitable for her because she easily gets restless if she is at 
home just doing nothing.  
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Moa is a very social girl who likes to spend time with her friends from her class. 
She also keeps contact with her old friends in Sandviken where she was born. 

She often uses her mobile phone (the latest Sony Ericsson walkman mobile) for 
phone calls and text messages. She also uses the phone calendar for scheduling 
meetings and parties. 

On her way to school she also uses the phone to listening to music. 

She doesn’t watch TV that much but only when she is at home for having lunch 
or late nights after school. The only show she follows is Desperate Housewife’s 
at Tuesdays 8 PM. She often watches it along with her fellow students. 

Roland 

Roland is 52 years old and works as a head of the department at Siemens in 
Stockholm. He has been working at Siemens since the late 80´s where he started 
to solder printed circuit cards.  

He has two grown up children who just moved away from home and Roland is 
now living with his wife Lena in a house in Täby.  

Roland’s job includes a lot of travelling and spends many nights in different 
hotel rooms. At the hotel Roland watch TV and especially if there is any Sports 
on.  

Roland uses his mobile phone for phone calls and sometimes to surf on the 
Internet. He thinks the hotels are too expensive when they provide their Internet 
access so he thinks it would be cheaper to use the mobile phone.  

Roland’s mobile phone is a SE P990i which he is very satisfied with because it 
would not break if he would accidentally drop it on the floor.  The mobile phone 
also has a screen that is big enough and distinct buttons. He has used this phone 
for almost two years and is not interested in buying a new one. He thinks the 
new mobile phones include too much stupid functionality that he would never 
understand or use. 

5.1.3 Usability goals 

The usability goals are based on the users’ priorities and expectations of the 
system and also recommended goals to aim for. 

5.1.3.1 Qualitative usability goals 

Since the system will be mobile and used in many different contexts of use it 
have to be very flexible. It will also be used on a mobile device which puts high 
demands on the user interface. 
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By letting the user adjust the interface to her own preferences the system can 
become flexible, fast, efficient and easy to use. 

Often the user has had experience of similar systems which means that the 
interface shall be familiar to the user and easy to learn. 

5.1.3.2 Quantitative usability goals 

 

Learnability 

Description The user shall think that the system is easy to use. 

Critera 90% of the users shall rate at least 6 on a scale of 1-7 

Description The user shall think that the system is familiar to her. 

Criteria 90% of the users shall rate at least a 6 on a scale of 1-7 

 
 

Efficiency 

Description The user shall think that the system is efficient to use. 

Critera 90% of the users shall rate at least 6 on a scale of 1-7 

Description The user shall think that the system is effective to use. 

Criteria 90% of the users shall rate at least a 6 on a scale of 1-7 

Description The user shall think that the system is flexible to use. 

Criteria 90% of the users shall rate at least a 6 on a scale of 1-7 

 
 

Memorability 

Description The user shall be able to remember how she did a task with the 
system. 

Critera The users shall answer 2 out of 3 questions correct about how they 
completed a given scenario 
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Error 

Description The user shall make few errors while using the system. 

Critera While the users are doing a given scenario they shall only make 2 
errors 

 
 

Satisfaction 

Description The users shall think that the system is pleasant to use. 

Critera 90% of the users shall rate at least 5 on a scale of 1-7 

Description The user shall think that the system gives good feedback and 
status. 

Criteria 90% of the users shall rate at least 6 on a scale of 1-7 

Description The user shall think that the system uses representative symbols. 

Criteria 90% of the users shall rate at least 6 on a scale of 1-7 
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5.2 Iteration 2 

This section presents the results from the second iteration. 

5.2.1 Prototype 1 

This is the first prototype of the user-interface for the Remote PVR. 

 

                   Figure 13: Start page 

 

       Figure 14: Start page with calendar 
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          Figure 15: Start page with icons 

 

               Figure 16: Selected channel 

 

 

         Figure 17: Program information 

 

             Figure 18: Program recorded 
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                  Figure 19: Recordings 

 

            Figure 20: Deleted recording 

5.2.2 Prototype 1 – usability tests 

The results from the usability tests are general improvements or desired 
functions of the system from the users while they interacted with the prototype 
from a given scenario. 

 

User 2 

User requirements, priorities and desired features 

Confirmation dialogs before deleting a scheduled recording 

The menus should be represented in text instead of icons 

The user wants to add IMDB rating to the information about the programs 

The ability to view what is currently being aired on different channels 

A setting to choose a color theme 
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User 1 

User requirements, priorities and desired features 

The user is uncertain of the ability to view the programs to be aired one week 
ahead of time is necessary 

The system should be able to support color-blindness 

The system should support different languages 

The user wants notifications about when favorite programs are aired 

The ability to view what is currently aired on different channels 

Confirmation dialogs on every function 

Scheduled recordings of series 

 

User 5 

User requirements, priorities and desired features 

The system should support color-blindness 

Different colors for the drop-down menu and the record button since the 
color red can be misinterpreted 

The ability to view what is currently aired on different channels and a 
progress bar that displays how long the program has been aired 

The icon for TV-guide should be changed to a parabola 

The icon for Recordings should change color to gray 

Confirmation dialog before deleting a scheduled recording 
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A summary of the tests 

Recurrent features are features that two or more users requested. 

Recurrent features Desirable features 

Confirmation dialogs 
The ability to choose different color 

themes  

The ability to view what is currently aired 
on different channels 

IMDB rating 

Text is preferred instead of icons Support different languages 

Support color-blindness 
Scheduled recordings of favourite 

programs 

 Notifications for favourite programs 

 
A progress bar on currently aired 

programs 

 Consider the icons and the colors 

 

Measurements of the usability goals 

These are the average results from the measurements of the usability goals. The 
best rating is 7 and the worst is 1. The surveys can be found in appendix B. 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

Average: 6.3 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

Average: 5.7 
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How effective do you think the system was to use? 

1 2 3 4 5 6 7 

Average: 6.7 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

Average: 6.7 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

Average: 5.5 

 

How satisfying was the system to use? 

1 2 3 4 5 6 7 

Average: 7 

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

Average: 6.3 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

Average: 6.3 

 



   RESULTS 

  45 

All of the users answered all three questions correct about how they completed 
a task during the test. 

No errors occurred during the test from any of the users. 

5.2.3 Prototype 1 – heuristic evaluation 

These are the results of evaluating the first prototype with Nielsen’s ten 
heuristics. The figures can be found in section 5.2.1. 

 

Visibility of system status 

Problem 
description 

All figures: Feedback from the menu where the user is located in the 
navigation has to be more distinct. 

Rating 3 

Problem 
description 

Figure 15: Titles of the columns should be implemented to explain 
the information. 

Rating 3 

 

Match between system and the real world 

Problem 
description 

Figures 16, 17: Plot should be replaced with “Episode overview” to 
describe what the episode is about more clearly. 

Rating 2 

 

User control and freedom 

Problem 
description 

No usability problem. 

Rating 0 
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Consistency and standards 

Problem 
description 

Figure 14: The icon that represents the TV-guide could be replaced 
with a more representative icon. 

Rating 2 

 

Error prevention 

Problem 
description 

Figure 18: The space between two programs must be increased to 
prevent deleting a program by mistake. 

Rating 3 

Problem 
description 

Figure 18, 19: A confirmation dialogue must be added to prevent 
removal of recordings by mistake. 

Rating 3 

Problem 
description 

Figure 13: Increase space between dates to prevent selecting the 
wrong date by mistake. 

Rating 3 

Problem 
description 

Figure 12, 13, 14: Reduce number of channels in a row to four 
instead of five to prevent selecting the wrong channel by mistake. 

Rating 3 

 

Recognition rather than recall 

Problem 
description 

No usability problem. 

Rating 0 

 



   RESULTS 

  47 

 

Flexibility and efficiency of use 

Problem 
description 

The ability to see what is aired at present time must be added to 
increase flexibility and effectiveness. 

Rating 3 

Problem 
description 

If the confirmation dialogues mentioned in “error prevention” are 
implemented: The opportunity to remove confirmation dialogues 
from the settings menu must be added to increase effectiveness to 
an experienced user. 

Rating 3 

 

Aesthetic and minimalist design 

Problem 
description 

No usability problem. 

Rating 0 

 

Help users recognize, diagnose, and recover from errors 

Problem 
description 

There are no error messages in the prototype. Add relevant error 
messages for errors that could occur e.g. if a recording is not 
completed. 

Rating 3 

 

Help and documentation 

Problem 
description 

No usability problem. 

Rating 0 
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5.3 Iteration 3 

This section presents the results from the third iteration. 

5.3.1 Prototype 2 

This is the second prototype of the user-interface for the Remote PVR. 

 

            Figure 21: Start page present 

 

           Figure 22: Start page channels 
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               Figure 23: Channel select 

 

         Figure 24: Program information 

 

 

                 Figure 25: Recordings 

 

                    Figure 26: Settings 
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            Figure 27: Select color theme 

 

    Figure 28: Organize favourite channels 

 

 

        Figure 29: Confirmation dialogue 

 

              Figure 30: Error dialogue 

5.3.2 Prototype 2 – heuristic evaluation 

These are the results of evaluating the second prototype with Nielsen’s ten 
heuristics. The figures can be found in the previous section 5.3.1. 
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Visibility of system status 

Problem 
description 

Figure 29: Show the user where she was when the error occurred. 

Rating 2 

Problem 
description 

Figure 20, 21, 24: Display the current time.  

Rating 1 

 

Match between system and the real world 

Problem 
description 

Figure 20-23: The name of the sub-menu Present should be 
changed to Current. 

Rating 1 

Problem 
description 

Figure 29: The first back link should be renamed to Return. 

Rating 1 

 

User control and freedom 

Problem 
description 

No usability problem. 

Rating 0 

 

Consistency and standards 

Problem 
description 

No usability problem. 

Rating 0 
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Error prevention 

Problem 
description 

No usability problem. 

Rating 0 

 

Recognition rather than recall 

Problem 
description 

No usability problem. 

Rating 0 

 

Flexibility and efficiency of use 

Problem 
description 

Figure 26, 27, 29: The menu should be implemented to increase 
navigation efficiency. 

Rating 3 

 

Aesthetic and minimalist design 

Problem 
description 

No usability problem. 

Rating 0 

 

Help users recognize, diagnose, and recover from errors 

Problem 
description 

Figure 29: A title should be implemented to describe the error. 

Rating 0 
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Help and documentation 

Problem 
description 

No usability problem. 

Rating 0 

 

5.3.3 Prototype 2 – usability tests 

The results from the usability tests are general improvements or functions of the 
system from the users while they interacted with the prototype from a given 
scenario. 

 

User 8 

User requirements, priorities and desired features 

Change the colors of the recording icons 

It is unnecessary to be able to choose color theme 

The ability to reorganize favorite channels with drag-and-drop 

 

User 9 

User requirements, priorities and desired features 

Change the colors of the recording icons 

It is unnecessary to be able to choose color theme 

The ability to view trailers of movies 
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User 10 

User requirements, priorities and desired features 

Change the colors of the recording icons 

The user does not think color-blindness support is necessary 

The user wants to add IMDB rating to the information about the programs 

 

User 11 

User requirements, priorities and desired features 

Change the colors of the recording icons 

A text that explains how to organize favorite channels 

 

User 12 

User requirements, priorities and desired features 

Remove the yellow color in the calendar to represent the current date 

The user does not think color-blindness support is necessary 

The ability choose a specific channel as the start page 
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A summary of the tests 

Recurrent features are features that two or more users requested. 

Recurrent features Desirable features 

Change the colors of the recording icons IMDB rating 

Remove the ability to choose color theme Trailers 

Improve the organize favourite channels 
view 

Drag-and-drop functionality to organize 
favourite channels 

 
The ability choose a specific channel as 

the start page 

 
Improve the function that represents the 

current date in the calendar 

 

Measurements of the usability goals 

These are the average results from the measurements of the usability goals. All 
of the surveys can be found in appendix C. 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

Average: 7 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

Average: 6.4 
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How effective do you think the system was to use? 

1 2 3 4 5 6 7 

Average: 6.4 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

Average: 7 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

Average: 7 

 

How satisfying was the system to use? 

1 2 3 4 5 6 7 

Average: 6 

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

Average: 6.6 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

Average: 6.4 
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All of the users answered all three questions correct about how they completed 
a task during the test. 

No errors occurred during the test from any of the users. 

These were the acquired results. The next chapter contains a discussion of both 
the results and how the work was executed.
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6 Discussion 

This chapter contains our own reflections and discussions of the methods that 
were used and the decisions we made. The discussion is about the execution, the 
results, what went well and what we could have done better. 

6.1 Iteration 1 

In this section we discuss everything related to the first iteration. 

6.1.1 Background analysis 

The first thing we thought of was to ask Ericsson about the intended user group. 
We did not get a clear answer and the impression was that they had not really 
considered who were going to use their IPTV solution. 

We also asked if there had been any tests of the product with any real users. 
They said that they used to test the product with people that are developing the 
system and even people that are developing the user interface. 

6.1.2 User group analysis 

We had to make assumptions and guesses about the intended user group based 
on the information we got from the background analysis. This of course is not 
the preferred way to define a potential user group. 

We assumed first that a potential user have to watch at least some TV regularly 
and also use the mobile phone for more than just phone calls and text messages. 

The fact that we came from a university gave us the opportunity to contact a 
large number of people with varying experience of these habits. 

The user group analysis gave us information about what the users expected and 
what they prioritize the most with such a system. This gave us the ability to 
work on functionality that was actually desired. 

It also gave us different perspectives of how users want to interact with such a 
system. It became obvious that our own personal opinions about what features 
that should be implemented did not always match the users. 

The mail that we sent out got many replies. We tried to schedule ten interviews 
with different kinds of users to get as much information as possible to analyze. 
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Unfortunately only seven could participate but since many users had the same 
opinions and expectations we feel that seven was good enough. 

6.1.2.1 Interviews 

It was a good idea to combine interviews, questionnaires and participatory 
prototyping for the first meeting with the user. This gave us a lot of information 
to analyze. 

It also resulted in more specific information about in what context and how the 
system would potentially be used than we had previously. It also gave us the 
opportunity to categorize the users to find the most representative ones to work 
with later. 

We did not want to show the users design proposals in advance. We thought 
that this might shape their views of what the interface would look like. Instead 
the users had to visualize their views to us, which resulted in many different 
design proposals to consider before our first sketches. 

During the interviews we got a lot of positive feedback about the idea behind 
Remote PVR and many of the users could consider using it. Therefore we think 
that the user group we had is fairly representative. 

6.1.2.2 Personas 

The personas were made based on what the users told us about themselves 
during the interviews. They were quickly made and were supposed to work as a 
complement to the real users during the development process. But the truth is 
that we never even looked at the personas again after constructing them.  

Perhaps a persona is useful for developers that never had the opportunity to 
meet the users themselves. Since both of us were present at the interviews we 
felt that we never needed to use the personas. We think personas are overrated 
since there is no good replacement for a real user.  

6.1.3 Usability goals 

From the interviews we got desired priorities from the users. These could 
directly be transformed to usability goals e.g. the user shall think that the system 
uses representative symbols. 

The usability goals that we have decided ourselves are derived from Nielsen’s 
five attributes. These are general goals that we think are important to aim for to 
get a usable product. 
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Most of our goals are subjective. They are rated only from the users’ opinions 
and not from any statistical measurements. It would have been preferable if we 
had some more goals to measure statistically e.g. the user shall be able to 
schedule a recording within ten seconds from the starting point. 

The reason that we did not have these types of goals is because the prototype 
was not suited for these kinds of measurements since it was only made on 
paper. 

We had to ask the users to rate the different goals on a scale to be able to see 
how good usability we obtained in our prototype. But it is also important to 
understand that all of our users are not on the same level in terms of experience 
of mobile phones which could impact the measurements. 

But the problem with subjective goals is that the opinions of the users might not 
be completely accurate depending on different factors. The different factors that 
might affect our results are discussed later in this chapter.  
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6.2 Iteration 2 

In this section we discuss everything related to the second iteration. 

6.2.1 Prototype 1 – design decisions 

The sketches from the users had some common characteristics which we tried to 
implement in our prototypes. Our own separate design proposals also had 
similarities which made our common prototype easy to develop. 

 

Start page 

The outcome of the users’ sketches showed 
that a menu was desired. We decided to have 
the menu fixed at the top of the screen, 
always visible and used for quick 
navigation. 

The status of where the user is currently 
located is in the title of the page, in this case 
“Channels”. 

The possibility to change dates was also 
desired and on some sketches this 
functionality was illustrated with an arrow. 
Some users also wanted to use a calendar to 

change dates, which in the prototype shows when the user clicks on the date. 

The majority of the users wanted the first page to show the channels instead of 
showing what is currently being aired on different channels. The request for 
representative symbols for the channels has also been implemented. The ability 
to sort the channels by the user’s own choice explains why the channels don’t 
have a logical order. 

According to Nielsen’s ten heuristics there should always be help available 
which in this case is always in the lower right corner. 

The color theme derives from Ericsson’s current IPTV solution which is used 
on the set-top box. The red frame simulates browsing with the Opera Mini web 
browser for a more realistic user experience. 
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Program listings 

A channel icon, the current time and a drop-
down menu is available below the date. The 
drop-down menu was requested to support 
quick navigation between the different 
channels, instead of having to go back to the 
channel page. 

To increase the readability the programs 
have different background colors. Only the 
upcoming programs are shown and they are 
sorted by time. 

The ability to schedule a recording fast by 
simply clicking an icon was requested by 

many of the users and this has been implemented as the green record icons next 
to the program title. The red icon represents an already scheduled recording. 

As with the color scheme, the record icon comes from the already implemented 
IPTV solution. 

To show that a link is clickable we have chosen to illustrate it by underlining 
the text. 

 

Program information 

The title of the selected program is shown at 
the top of the screen. 

The most important information about the 
program that was requested from the users’ 
are showed below. 

The ability to record the show on this page is 
also available by the record icon at the upper 
right corner. This in case the user wants to 
read information about a program before 
scheduling it for a recording. 

The back button has been implemented in 
the top left for fast navigation. The user should not have to scroll through all the 
information to go back. 

The users requested information about the specific episode and also general 
information about the series. 

 



   DISCUSSION 

  63 

Scheduled recordings 

At the scheduled recordings page the user 
can see the programs that are going to be 
recorded. 

Once again the titles have different 
background colors to increase readability. 
The programs are sorted by date and then by 
time. 

To delete scheduled recordings the user can 
click the red crosses. 

The reason for two back buttons is that the 
user shouldn’t have to scroll all the way 
down through the recordings list to return to 

the previous page. 

It should be mentioned that we have made a few mistakes with this page that 
were not intended. The back buttons should be underlined and the first program 
title should be underlined as well. There should also be a help icon at the bottom 
right corner. 

General discussion 

We are satisfied with the prototype and it became apparent that the users had the 
same opinion when they saw the prototype. They gave positive feedback and 
recognized their own contributions from the interviews. 

We think however that we should have made a heuristic evaluation before 
testing the prototype with the users since we made some mistakes while creating 
it. These mistakes could have been corrected before the usability tests. 

Another mistake was that the Settings were not available during the usability 
tests. Many users wanted to see what the Settings were supposed to look like 
and it would have been rewarding to get feedback from them about it. 

6.2.2 Prototype 1 – usability tests 

We chose both the user with the most mobile and TV experience and the user 
with the least experience for the usability tests. We did also choose a user in 
between. This was because we wanted opinions from users with different 
perspectives. If all three kinds of users were satisfied with the product we could 
assume that it would fit the rest of the user group as well. 

We felt that the prototype that was tested maybe was too limited since the users 
could not navigate as they wanted to and test all functions. Instead they had to 
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follow a scenario that we had created. It would have been better to have a more 
developed prototype to get better variety in the feedback. 

Because of this, the measurements of the usability goals might also have been 
different since the users might have done more mistakes and then have different 
perspectives of the prototype. 

All of the users said they could test the prototype during the interview but only 
three replied to our request afterwards. This was not optimal and we really 
wanted to test with at least five users, as Nielsen advocate, to get as much 
feedback as possible. 

However, we got three users that were in different categories of mobile use in 
the user graph. 

 

 

Figure 31: User graph with the users that were selected. 

 

We also tried to schedule User 3 and User 4 for usability tests because they 
would represent users with different experience of watching TV. However they 
could not attend. 
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6.2.3 Prototype 1 – heuristic evaluation 

The heuristic evaluation was rewarding since many major usability problems 
were discovered. As we mentioned in the general discussion in section 6.2.1 the 
evaluation should have been made before the testing. 

We tried to take into consideration the heuristics while making the prototype. 
This however was not enough since we still discovered problems during the 
evaluation. 

We feel that a heuristic evaluation should always be made when a prototype is 
finished before it is tested with users to prevent the issues that can occur. 
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6.3 Iteration 3 

In this section we discuss everything related to the third iteration. 

6.3.1 Prototype 2 – design decisions 

 

Start page present 

The ability to choose the type of start page 
was requested by the users. Many users 
wanted to be able to see what programs that 
are currently being aired on different 
channels. 

A sub-menu was implemented in the TV-
guide to be able to quickly change the view. 

The status of what screen the user is looking 
at has been implemented in the menu. The 
clickable links has also been underlined. 

The space between the dates in the calendar 
has been increased to prevent the user from clicking the wrong date by mistake. 

A progress bar has been implemented to show how long a program has been 
aired and also when the program starts and ends. 

The color of a program that is scheduled for recording has been changed from 
red to yellow since many users associated red with something that does not 
work or similar.  

The order of the channels is predefined by the user. 
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Start page channels 

The calendar is always shown instead of the 
date format in the first prototype. 

The number of channels shown has been 
reduced to 12 instead of 16 to increase the 
readability and reduce the risk of clicking the 
wrong channel. 

On the bottom of all screens the back button, 
logo and help are located. 

 

 

 

Channel select 

The reason that neither of Present or 
Channels is selected is that the user could 
have reached this screen from any of them. 
The user is however still in the TV-Guide 
and that is why it is selected. 

The color of the drop-down menu has been 
changed since the users did not like red. 

Titles of the columns have been implemented 
to describe them. 

The space between the rows has also been 
increased. 
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Program information 

The sub-menu of TV-Guide has been 
implemented. 

The text about time, season and episode has 
been formatted to increase readability and 
the back button has been moved to the 
bottom of the screen. 

Plot has been replaced with Episode info for 
a more descriptive title. 

Space between the texts has also been 
increased. 

 

 

Recordings 

The first back button has been removed. 

Title of the remove column has been added 
to describe the function behind the crosses. 

A channel icon has been implemented to 
describe on what channel the program is 
aired. 

The space between the rows has been 
increased. 
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Settings 

The settings screen has been implemented 
with the options that were requested from 
the users. 

There are going to be more than two 
languages supported. Therefore a drop-down 
menu was preferred over radio buttons. 

The description text of an option is regular 
but the option text is bold to increase 
readability. 

The options to organize channels and select 
color theme are underlined to indicate that 
those alternatives are links. 

 

Select color theme 

To be able to preview the theme colors a 
small thumbnail has been implemented 
instead of a drop-down menu. 

To illustrate the current theme it has a white 
border and the name is not underlined. 

The user can click both the thumbnail and 
the name of the theme to apply it. 
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Organize favorite channels 

The possibility to organize favorite channels 
was requested and therefore applied to this 
prototype. 

The users choose their favorites by changing 
the numbers below the channels. 

 

 

 

 

 

Confirmation dialogue 

The confirmation dialogue does not have the 
menu at the top because the dialogue 
requires the users input. 

No is on the left side because the back 
button is also on the left for consistency. 
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Error dialogue 

We tried to implement an error message that 
informs the user not only that an error 
occurred but also what has happened and a 
suggested solution. 

 

 

 

 

 

 

General discussion 

The second prototype also received positive feedback from the users which was 
extra rewarding since those users was not familiar with either the usability tests 
or the prototype. 

This prototype was further developed and contained a lot more navigation 
options which made it more horizontal than vertical.  

It became obvious that we have gained experience from developing the first 
prototype because we took Nielsens ten heuristics in consideration while 
designing the prototype to avoid usability problems.  

6.3.2 Prototype 2 – heuristic evaluation 

The second prototype contained less unintentional errors since the heuristic 
evaluation was made before the usability tests in this iteration as mentioned in 
section 6.2.3. This was really good since now we had the time to correct the 
unintentional errors before the tests.  

6.3.3 Prototype 2 – usability tests 

We felt that the second prototype was more representative of the final system 
because it had been further developed. More navigation options had been added 
e.g. settings with different options. 

The results of the usability tests of the second prototype contradict the results of 
the first prototype e.g. in the first test, the ability to change color theme was 
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requested, however in the second test the users felt that it was unnecessary. The 
reason for this might be that too few users tested the first prototype. 

The second test only involved new users that were unfamiliar with the system. 
They seemed to appreciate the system and liked the interface and navigation of 
the prototype. This might confirm that the system is well developed. However, 
it would have been good to have some users that have been involved before to 
get feedback from them as-well. 

We tried to test with familiar users but because of Christmas holidays and time-
limits this was not an option. Another problem with the tests of the second 
prototype is that all users were friends and relatives which are not preferable 
because it might shape their answers to be more positive. However, it was better 
to test with these users than no users at all. 

We tested the second prototype with five users compared to three in the tests of 
the first prototype. This might give a more representative result but we must 
take into consideration that all users were unfamiliar with the system.
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7 Conclusions 

This chapter contains conclusions if our aim of the thesis is fulfilled. It also 
contains our suggestions of how Ericsson SA IPTV department could improve 
the usability in their products. 

7.1 Usability measurements 

To conclude the given results and to further discuss if the prototype has reached 
the desired level of usability or not, we have to analyze the results of the 
measurements of the usability goals. 

 

Description Criteria Test 1 Test 2 

The user shall think that the 
system is easy to use. 

90% of the users shall rate at 
least 6 on a scale of 1-7 6.3 7 

The user shall think that the 
system is familiar to her. 

90% of the users shall rate at 
least a 6 on a scale of 1-7 5.7 6.4 

The user shall think that the 
system is efficient to use. 

90% of the users shall rate at 
least 6 on a scale of 1-7 6.7 6.4 

The user shall think that the 
system is effective to use. 

90% of the users shall rate at 
least a 6 on a scale of 1-7 6.7 7 

The user shall think that the 
system is flexible to use. 

90% of the users shall rate at 
least a 6 on a scale of 1-7 5.5 7 

The user shall be able to 
remember how she did a task 

with the system. 

The users shall answer 2 out 
of 3 questions correct about 
how they completed a given 

scenario 

√√√√ √√√√ 

The user shall make few errors 
while using the system. 

While the users are doing a 
given scenario they shall only 

make 2 errors 
√√√√ √√√√ 

The users shall think that the 
system is pleasant to use. 

90% of the users shall rate at 
least 5 on a scale of 1-7 7 6 

The user shall think that the 
system gives good feedback 

and status. 

90% of the users shall rate at 
least 6 on a scale of 1-7 6.3 6.6 
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The user shall think that the 
system uses representative 

symbols. 

90% of the users shall rate at 
least 6 on a scale of 1-7 6.3 6.4 

Table 5 - Average results of the usability measurements 

 

 

 

7.1.1 Prototype 1 

The measurements of the first prototype show that almost every goal has been 
fulfilled. However, two goals (familiar, flexible) have not passed the criteria. 

The reason that the goal about the flexibility was not fulfilled was probably that 
the settings were not yet implemented in the prototype. 

The fact that we only tested with three users clearly affects the results. If only 
one user rates lower than six, the goal will not be fulfilled. Since too few users 
tested the prototype no major conclusions can be determined. However, we can 
assume that the development is going in the right direction. 

7.1.2 Prototype 2 

All of the goals were fulfilled in the measurements of the second prototype. The 
results also show that six out of eight goals have been improved. 

Measurements  of the usability goals 

Usability goals 
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The fact that all users were either relatives or friends and also unfamiliar with 
the prototype, affects the reliability of the results. The positive thing about the 
results is that five randomly chosen users that tested the prototype gave high 
ratings. The negative thing is that the ratings might be shaped in a more positive 
way. 

According to the measurements, the usability of the prototype is highly rated by 
potential end-users and therefore we think that our aim of developing a GUI that 
satisfies the usability goals is fulfilled. 

7.2 Suggestions to Ericsson 

We understand that the decisions of what features and what to focus on in the 
department derives from higher authorities but the department can still affect 
the way they are working to improve the usability in their products. 

One easy and very effective way is to make a heuristic evaluation of all parts of 
the graphical user interface. It is very easy to perform since you already have all 
the heuristics at hand and just have to validate the GUI against them. It might 
take only a couple of hours but the benefits from it are huge. 

A heuristic evaluation should be as important, if not more important, than a 
function test or any other test which we have seen is highly prioritized today. 
The evaluation improves the GUI which is the most important thing to the end-
user. It does not matter if a system has great functionality and features if they 
can not be used in an effective, efficient and satisfying way. 

Some tests with users are already carried out which is good. However, the 
results of the tests are not considered, for what we have seen, while designing 
the GUI. The tests are now performed just before a release. It would be more 
effective to have continual tests during the development to have the ability to 
correct possible usability problems before the release. 

The results of the usability tests should be considered and prioritized when 
designing the GUI. We think it is important to remember that it is the 
combination of a good user-experience and great functionality that creates more 
competitive products. 

Our suggestion is to have meetings with all the portal developers to inform what 
the usability tests resulted in. If all developers are aware of the problems then 
they can all work with a more user-centered approach. 

The higher authorities that deliver the requirements to the department should 
also be informed of the results from the tests. This is important so that they can 
get feedback to see if the new functionality is essential to the user. This might 
lead to possibilities to improve old features that might not be usable instead of 
adding new functionality all the time. 
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To increase both the number and the quality of the usability tests, a large group 
of users with different backgrounds and experiences are necessary. Ericsson has 
a good reputation today in the society and it should not be that difficult to find a 
potential group of users to test with. A suggestion is to visit the local 
universities where students are more than willing to help out and give valuable 
feedback in exchange for cinema tickets or similar. 

One thing we noticed was that the portal team could not change graphical 
details in the design without contacting a Norwegian design company e.g. to 
just change an icon took several weeks. We think it is remarkable that a team 
which is responsible for the graphical design of the portal does not have a 
graphical designer located at the department to make quick changes. The details 
can matter a lot to the usability of a product and the team should be able to 
make quick changes since the product should be evaluated and tested 
continuously. 

 

Summary 

Heuristic evaluation of the graphical user interface 

Continual usability tests during the development 

Meetings after the tests to inform the team and discuss the results 

Prioritize the results of the tests when designing the interface 

An easy accessible user group to use for usability tests 

An easy accessible graphical designer for quick changes 

Prioritize user-experience as much as functionality 
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Appendices 

Appendix A – Interview 

 

Name:  

Date:  

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month 

Rarely Never 

Call      

SMS/MMS      

Calendar      

Tasks      

Music      

Camera      

Video calls      

Downloaded apps.      

Games      

Browse the web      

Mobile TV      

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

      

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

     

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

     

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

      

 



General questions 

What do you think about when you hear ”program guide”? How do you picture it? What do you 
want a program guide to look like? 

What expectations do you have of a product such as this? 

Context of use 

In what context could you imagine yourself using a product like this? What functionality is most 
important for you in such kind of products? 

GUI 

See the available programs 

How far ahead in time should EPG data be available? Would you like to see every program on a 
specific channel or what is currently aired on every channel? What information about a program 
should be presented? 

Choose a program to record 

How do you choose a program to record? How is it presented in the GUI that a program is going 
to be recorded? 

See scheduled recordings 

How do you find your scheduled recordings? How do you get there from the start page? What 
information is presented about the recording? 

Remove recordings 

How do you remove a scheduled recording? 

Scenarios 

You would like to know what programs that is broadcasted today, how does the interaction look 
like? Please draw. 

You would like to schedule a program that is broadcasted in two days for recording, how do you 
change dates? 

You would like to see a list of your scheduled recordings somehow, how do you get there? 

Others 

What features in a product like this is most important to you? 



Are there any other features that you would like to see implemented? 

If there were no limitations whatsoever, what features would you like to see implemented? Try to 
think outside the box. 

 



Name: User 1 

Date:  3/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call  √√√√    

SMS/MMS  √√√√    

Calendar     √√√√ 

Tasks    √√√√  

Music     √√√√ 

Camera    √√√√  

Video calls     √√√√ 

Downloaded apps.     √√√√ 

Games     √√√√ 

Browse the web     √√√√ 

Mobile TV     √√√√ 

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

√√√√     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

√√√√  √√√√ √√√√ √√√√  

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

√√√√    √√√√ 

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

  √√√√   

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

  √√√√ √√√√ √√√√  

 





Name: User 2 

Date:  3/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call √√√√     

SMS/MMS √√√√     

Calendar √√√√     

Tasks  √√√√    

Music √√√√     

Camera  √√√√    

Video calls     √√√√ 

Downloaded apps. √√√√     

Games  √√√√    

Browse the web √√√√     

Mobile TV   √√√√   

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

√√√√     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

√√√√ √√√√ √√√√ √√√√ √√√√  

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

 √√√√    

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

   √√√√  

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

  √√√√    

 





Name: User 3 

Date:  3/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call √√√√     

SMS/MMS √√√√     

Calendar √√√√     

Tasks   √√√√   

Music     √√√√ 

Camera    √√√√  

Video calls     √√√√ 

Downloaded apps.     √√√√ 

Games     √√√√ 

Browse the web     √√√√ 

Mobile TV     √√√√ 

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

√√√√     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

  √√√√ √√√√   

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

 √√√√    

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

 √√√√    

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

  √√√√  √√√√  

 





Name: User 4 

Date:  3/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call √√√√     

SMS/MMS √√√√     

Calendar   √√√√   

Tasks   √√√√   

Music √√√√     

Camera √√√√     

Video calls     √√√√ 

Downloaded apps.     √√√√ 

Games    √√√√  

Browse the web     √√√√ 

Mobile TV     √√√√ 

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

√√√√     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

√√√√  √√√√  √√√√  

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

√√√√   √√√√  

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

√√√√ √√√√  √√√√  

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

√√√√ √√√√ √√√√ √√√√   

 





Name: User 5 

Date:  3/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call  √√√√    

SMS/MMS √√√√     

Calendar    √√√√  

Tasks    √√√√  

Music    √√√√  

Camera   √√√√   

Video calls     √√√√ 

Downloaded apps.     √√√√ 

Games   √√√√   

Browse the web   √√√√   

Mobile TV     √√√√ 

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

√√√√     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

√√√√  √√√√ √√√√  √√√√ 

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

√√√√ √√√√    

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

  √√√√   

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

√√√√ √√√√ √√√√  √√√√  

 





Name: User 6 

Date:  3/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call  √√√√    

SMS/MMS √√√√     

Calendar    √√√√  

Tasks   √√√√   

Music  √√√√    

Camera   √√√√   

Video calls     √√√√ 

Downloaded apps.     √√√√ 

Games     √√√√ 

Browse the web     √√√√ 

Mobile TV     √√√√ 

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

  √√√√   

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

  √√√√ √√√√  √√√√ 

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

√√√√ √√√√    

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

 √√√√ √√√√   

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

 √√√√ √√√√  √√√√  

 





Name: User 7 

Date:  4/11 

Mobile use 

How often do you use these functions on your mobile phone? 

 
Daily 

A few times a 
week 

A few times a 
month Rarely Never 

Call √√√√     

SMS/MMS √√√√     

Calendar √√√√     

Tasks  √√√√    

Music √√√√     

Camera  √√√√    

Video calls     √√√√ 

Downloaded apps.  √√√√   √√√√ 

Games  √√√√   √√√√ 

Browse the web  √√√√   √√√√ 

Mobile TV     √√√√ 

 



TV use 

How often do you watch TV? 

Daily A few times a week A few times a month Rarely Never 

√√√√     

What kind of programs do you watch when you watch TV? 

News Sports Movies Series Debates Other 

√√√√   √√√√ √√√√  

How do you watch a broadcasted program? 

TV Internet Recordings Replays Others 

 √√√√    

If you miss a program, how do you do to watch it later? 

TV Internet Downloads Replays Others 

 √√√√ √√√√   

How do you find out what is broadcasted on TV? 

TV Newspapers Internet Commercials Friends Others 

  √√√√    

 



 



Appendix B – Usability test 1 

 

Name:  

Date:  

Scenario 

Your mission is to test the prototype. You are supposed to navigate through it as if it is a 
touch screen. Use your fingers to click.  

How do you think you are supposed to change dates? 

Is that a good solution? 

Click on today’s date. 

A calendar is now shown, is that a good solution? Do you think a calendar is necessary? Does the 
calendar fulfill your expectations of a calendar? 

Do you think the dates should be presented in another way? 

Go back to the start page 

While you are looking at the channel list, what do you think the red icon means if you are 
comparing it to the other icons that are green? 

Did you understand that it is a recording icon? 

Is it clear enough that a program is going to be recorded when the icon turns to red? 

Are you satisfied with the icon colors? 

Go to Kanal 5 

You are now at Kanal 5. How do you think you are supposed to do if you would like to change 
channel quickly? 

Do you think the drop down menu is a good way to change channels quickly? 

We are now pretending that you are requisitioning more information about ”Fresh Prince 
in Bel Air”. Click on the title. 

Is the information that is presented enough? Do you request anything else? 



Add the program to your scheduled recordings. 

Now you feel that it would be a good idea to see your scheduled recordings. Try to navigate to 
“my scheduled recordings” 

You don not want to record Fresh Prince in Bel Air anymore. Remove it from ”my 
scheduled recordings”. 

Is it clear enough that the red cross represents “remove a program”? 

Is it good or bad that the scheduled recordings were deleted instantly? Would you prefer a 
confirmation dialogue? 

What possible settings would you like to have in the settings menu? 

Change menu layout from text to icons 

Which of the options do you prefer? 

Ending questions: 

Would you consider use the system? 

What is missing if you do not want to use it? 

 

Easy to remember 

When you have found a program on a specific channel, how did you do to record it? 

What did you do to change dates? 

What did you do to remove a scheduled recording? 

 

Errors 

Number of errors:  _____ 



Name: User 1 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

    √√√√   

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

       

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

       

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

      √√√√ 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

      √√√√ 

 



Name: User 2 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

    √√√√   

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

     √√√√  

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

     √√√√  

 

How representative were the symbols? 

1 2 3 4 5 6 7 

      √√√√ 

 



Name: User 5 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

      √√√√ 

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

    √√√√   

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

     √√√√  

 

How representative were the symbols? 

1 2 3 4 5 6 7 

    √√√√   

 



Appendix C – Usability test 2 

 

Name:  

Date:  

Scenario 

Your mission is to test the prototype. You are supposed to navigate through it as if it is a 
touch screen. Use your fingers to click.  

How do you think you are supposed to change dates? 

Is that a good solution? 

What do you think the yellow icon means?  

Why do you think it is yellow? 

What do you think about the progress bars? Do you understand what they are symbolizing? 

Try to schedule a recording of Fresh Prince in Bel Air that is aired today on Kanal 5? 

Try to remove the scheduled recording somehow. 

Go to the settings menu. 

Look at the options available, is there anything unnecessary? 

Would you like to add some options? 

Did you notice that you could change the start page from the settings menu? Is that good? 

Click on organize favorite channels. 

Do you understand how you should change your favorite channels?  

Go back to settings menu. Try to change theme. 

Is that a good feature? 

Ending questions: 

Would you consider use the system? 

What is missing if you do not want to use it? 



What do you think about the colors and layout? Does it look good? Would you like to change 
anything? 

 

Easy to remember 

When you have found a program on a specific channel, how did you do to record it? 

What did you do to change dates? 

What did you do to remove a scheduled recording? 

 

Errors 

Number of errors:  _____ 



Name: User 8 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

      √√√√ 

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

    √√√√   

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

      √√√√ 

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

    √√√√   

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

      √√√√ 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

   √√√√    

 



Name: User 9 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

     √√√√  

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

      √√√√ 

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

    √√√√   

 

How representative were the symbols? 

1 2 3 4 5 6 7 

      √√√√ 

 



Name: User 10 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

     √√√√  

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

      √√√√ 

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

      √√√√ 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

      √√√√ 

 



Name: User 11 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

     √√√√  

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

      √√√√ 

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

      √√√√ 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

      √√√√ 

 



Name: User 12 

 

How easy do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How familiar do you think the system was to other similar types of 
systems e.g. www.tv.nu? 

1 2 3 4 5 6 7 

      √√√√ 

 

How effective do you think the system was to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How efficient do you think the system was to use? 

1 2 3 4 5 6 7 

      √√√√ 

 

How flexible do you think the system was? 

1 2 3 4 5 6 7 

      √√√√ 

 



How satisfying was the system to use? 

1 2 3 4 5 6 7 

     √√√√  

 

How was the feedback from the system? 

1 2 3 4 5 6 7 

      √√√√ 

 

How representative were the symbols? 

1 2 3 4 5 6 7 

      √√√√ 

 

 


