


 

 

 



 

 

VTT SCIENCE 18 

Value in experience 
Design and evaluation framework based on 
case studies of novel mobile services 

Mari Ervasti 

Thesis for the degree of Doctor of Technology to be presented with due 
permission for public examination and criticism in Tietotalo building, Audi-
torium TB104 at Tampere University of Technology, Faculty of Computing 
and Electrical Engineering on the 23rd November 2012 at 12 o’clock noon. 

 



 

 

ISBN 978-951-38-7938-9 (soft back ed.) 
ISSN 2242-119X (soft back ed.) 

ISBN 978-951-38-7939-6 (URL: http://www.vtt.fi/publications/index.jsp) 
ISSN 2242-1203 (URL: http://www.vtt.fi/publications/index.jsp) 

Copyright © VTT 2012 

 

JULKAISIJA – UTGIVARE – PUBLISHER 

VTT 
PL 1000 (Tekniikantie 4 A, Espoo) 
02044 VTT 
Puh. 020 722 111, faksi 020 722 7001 

VTT 
PB 1000 (Teknikvägen 4 A, Esbo) 
FI-02044 VTT 
Tfn +358 20 722 111, telefax +358 20 722 7001 

VTT Technical Research Centre of Finland 
P.O. Box 1000 (Tekniikantie 4 A, Espoo) 
FI-02044 VTT, Finland 
Tel. +358 20 722 111, fax +358 20 722 7001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Technical editing Anni Repo 
Cover City of Oulu (SmartTouch and HearMeFeelMe projects) 
Information graphics Milan Kolarovic 
 
 
 
Kopijyvä Oy, Kuopio 2012 
 



 

3 

Value in experience 
Design and evaluation framework based on case studies of novel mobile services 

Mari Ervasti. Espoo 2012. VTT Science 18. 136 p. + app. 114 p. 

Abstract 

The concept of ‘value’ has received extensive interest in research in the fields of 
psychology, marketing and, more recently, human-computer interaction (HCI). 
Gaining insights into users’ personal values can lead to a better understanding of 
user behaviour. However, the concept of value is not clearly defined, and re-
searchers have produced differing views on the conceptualization of the construct. 
In the past decade, user experience has received considerable attention in HCI 
research. Yet the relationship between user experience and value has not gained 
much attention. The goal of this dissertation is to better understand and articulate 
the value in user experience. The focus is on novel mobile service solutions, tak-
ing into account the viewpoint of different user groups. Achieving an understand-
ing of different user groups will greatly help design successful mobile services for 
target user populations. 

The empirical foundation for this dissertation is findings concerning user expe-
rience from seven individual case studies conducted in the field with the end-
users. Interpretive case studies of novel mobile services in varying usage contexts 
involved different user groups: children, teenagers, college students and vision 
and memory -impaired older people. An initial value framework is developed as a 
synthesis from the literature. By utilizing this framework, the user experience find-
ings obtained are re-examined from the point of view of value through a cross-
case analysis and synthesis. Based on this analysis, value parameters from indi-
vidual mobile service case studies are interpreted and categorized. The initial 
value framework is complemented by relying on the value parameters identified 
from the case studies. 

This work contributes to the field of HCI by showing that user experience and 
value are closely intertwined. The thesis proposes the concept of “value in experi-
ence (ViE)”, which refers to the user’s iterative (subconscious and conscious) 
interpretation and evaluation of user experience with a service. A value design and 
evaluation framework is presented and demonstrated by evaluating value in expe-
rience from the case studies. Also the designer values are analysed and com-
pared with the value in experience. The framework presents a rich description of 
value dimensions relevant to specific user groups and mobile service domains in 
varying usage contexts. Furthermore, value in experience design and evaluation 
guidelines related to different user groups are proposed. 

The proposed conceptualization of value in experience offers insights to help 
understand the dimensions of value, and serves as a lens to guide interpretive 
analysis of value in experience. The complemented value design and evaluation 
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framework is a tool for identifying and describing the key value dimensions for 
value in experience evaluation. Furthermore, the framework can support service 
design processes. The cross-case study findings provide insights into the special 
characteristics of different user groups and their value priorities in specific service 
domains. Even though the framework is based on mobile services, its main con-
structs are expected also to be applicable to other types of digital services. 
 

Keywords mobile service, user experience, case study, user values, designer value, 
value in experience, value design and evaluation framework, different user 
groups 
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Preface 

I came to work for VTT Technical Research Centre of Finland in 2007, and my 
interest in human-computer interaction (HCI), especially from the user perspective, 
was first awakened when I was given the chance of studying users’ adoption of 
mobile services as the subject of my master’s thesis. After receiving my Master’s 
degree, this captivating research subject was placed in my hands as I participated 
in doing user research on many interesting mobile service research projects, thus 
re-focusing and anchoring the scope of my research into user experience. It is 
certainly not always straightforward to conduct a coherent piece of multi-year 
research. I have been fortunate to be able to continue the research on user expe-
rience over five years and to publish the results openly at international academic 
conferences. 

The starting point for this dissertation was the finding that the empirical user 
experience research data provided new insights with regard to user’s subjective, 
individually experienced value; the value appeared to be closely tied to user expe-
rience. When users described and interpreted their subjective experience with the 
service, they also revealed their relevant value priorities in the context of the given 
service. In addition, I noticed that the anticipated designer value and the actual 
experienced value were not congruent; users do no passively accept the pre-
determined and controlled value propositions presented by the service provider, 
but instead experience value uniquely within their own personal contexts. These 
enlightening findings gave me the motivation and desire to gain a deeper under-
standing of value in user experience, and more specifically from the viewpoint of 
different user groups. During this process of working for a D.Sc. (Tech.) degree, I 
have received support from numerous people who deserve to be acknowledged 
here. 

First and foremost, I am very grateful for the support, patience and the valuable 
and constructive comments I always received during this dissertation process from 
my supervisor, Professor Kaisa Väänänen-Vainio-Mattila from Tampere University 
of Technology. 

I was honoured to have Associate Dean, Professor Gilbert Cockton from North-
umbria University and Dr Virpi Roto from Aalto University as the pre-examiners of 
my dissertation. I respectfully thank them for providing very insightful and valuable 
reviews that greatly helped me finalize my dissertation. Their thorough comments 
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caused a large amount of rewriting and improving, but this was definitely neces-
sary and helped me to clarify and express my ideas more clearly. 

I owe my gratitude to Professor Gilbert Cockton and Dr Marianna Obrist from 
Newcastle University for accepting the invitation to act as opponents in my public 
examination. 

I want to thank Professor Minna Isomursu for providing me with her valuable 
knowledge and expert advice; she has helped me to understand the fields of HCI 
and user experience research more deeply. I want to thank Minna for the great 
opportunities of carrying out interesting user experience research during these 
years and for co-authoring most of my publications. 

The research work that this dissertation is built on was carried out in five sepa-
rate research projects during the years 2007–2011 while I have been working at 
the VTT. Many individuals contributed in carrying out the research work. 

I want to thank my Master’s thesis instructor Dr Heli Helaakoski for offering me 
a chance to work on the Fummas project, and first introducing the user-centred 
HCI research field to me. I also want to thank the SmartTouch project team for 
making it possible for me to conduct user experience research in so many interest-
ing and innovative application domains in field settings. I am especially grateful to 
Master’s thesis worker Sari Saikkonen who was actively involved in planning and 
participating user experience data acquisition in the Amazing NFC user study and 
Ph.D. Marianne Kinnula for making her valuable contribution in collecting and 
analyzing user data within the School Attendance Supervision study. I also want to 
thank personnel on the HearMeFeelMe research project, and especially my col-
league Juha Häikiö with whom I conducted the Finnish BlindNFC user tests and 
analysed the congruent empirical data, and the Spanish partners for implementing 
the Spanish user tests. 

This dissertation was produced as a part of Value Creation in Smart Living En-
vironments for Senior Citizens (VESC) project, and I would like to thank those in 
charge of this project. I am grateful to our “crew” on the VESC project, who persis-
tently and with such good and enthusiastic team spirit carried out all the field tests 
in Karpalokoti whatever the weather or time, and especially Laura Sorri and Eeva 
Leinonen. In 2010 I had the pleasure to work on the iShake project at the Universi-
ty of California during a one-year visiting scholar period hosted by Professor Alex-
andre Bayen. I want to thank my colleagues at UC Berkeley for their support dur-
ing this educative year. The VESC project, funded by the Academy of Finland, 
made this visit to Berkeley possible. I also want to gratefully acknowledge the 
Nokia Foundation and Emil Aaltonen Foundation for their financial support. 

I owe my sincere gratitude to my previous and current Technology Managers, 
Petteri Alahuhta and Tuomo Tuikka, and my team leader Arto Wallin, for the pos-
sibility of working on the dissertation. They have been very supportive and flexible 
in this project of mine, which has been vital in order to complete this dissertation. 

I also want to address my thanks to people with whom I have had the privilege 
to author the scientific publications that form part of this thesis: Minna Isomursu, 
Heli Helaakoski, Igone Leibar, Marianne Kinnula, Laura Sorri, Eeva Leinonen, 
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Shideh Dashti, Jack Reilly, Jonathan Bray, Alexandre Bayen and Steven Glaser. 
Working with you has been interesting and educative. 

Finally, I want to warmly thank all my friends, relatives, and colleagues who 
have shown that there is also a life outside this dissertation, and who have provid-
ed mental refreshment in one form or another during the years. 

I want to express my special thanks to my colleague and former roommate 
Marja Harjumaa for her warm and encouraging presence and great advices 
throughout this long process. She has always been very supportive and has par-
ticipated in the discussions about my thesis with interest. 

Great thanks are due to my close workmates at VTT who have witnessed this 
not-so-straightforward path to thesis completion, and have supported me in many 
ways. It has been definitely a joy to work with you at VTT! Especially warm thanks 
to Marja Harjumaa, Erkki Siira, Vili Törmänen, Milan Kolarovic, Kaisa Still and 
Katri Kallio with whom I have had many refreshing discussions during the lunches 
and coffee breaks, and who have faced the ups and downs of my spirits as well. 
Milan Kolarovic has taken care of information graphics in this dissertation. I want 
to thank him very much for his contribution to making the impossible possible. 

To my parents, Paula and Ahti, I am forever grateful for your support and en-
couragement in my choices in education and career during my path towards the 
D.Sc. (Tech.) degree. You have always supported me without pressurizing. I also 
want to thank you for your major role during these years by always being willing to 
take care of my two dearest, Werneri and Waltteri, during my many conference 
and other work trips. Suuret kiitokset äiti ja isä! 

Special thanks to my two older sisters, Kirsi and Kati, who gave me a love of 
books and an interest in maths and physics, and showed me with their example 
that studies and career in this somewhat “male-dominated” field could be worth-
while. 

Thank you Toni, for being there for me. You came to my life during the most 
hectic phase of my thesis writing. I am still amazed and so grateful for how you 
were always so understanding and showed admirable patience for my frequent 
mental absences (and bad tempers). Thanks for occupying my mind with other 
important issues! 

Last, but not surely least, I thank and hug my two furry ‘best friends’, the dogs 
Werneri and Waltteri, for always making my day brighter, taking me out for long 
walks and giving me fun and memorable moments on agility fields. You two have 
always succeeded in helping to refresh my brain and constantly remind me of 
what is truly important in life! 

 
Oulu, October 2012 

Mari Ervasti 



 

8 

Academic dissertation 

Supervisor Professor Kaisa Väänänen-Vainio-Mattila 
Department of Software Systems – Human-Centered Technology 
Tampere University of Technology 

Reviewers Associate Dean, Professor Gilbert Cockton 
 School of Design 
 Northumbria University 

 Dr. Virpi Roto 
 Aalto University 
 School of Arts, Design and Architecture 

Opponents Associate Dean, Professor Gilbert Cockton 
 School of Design 
 Northumbria University 

Dr. Marianna Obrist 
 Culture Lab 
 Newcastle University 



 

9 

List of publications 

This dissertation includes the following original publications: 

I Ervasti, M. and Helaakoski, H. (2010) Case study of application-based 
mobile service acceptance and development in Finland. International 
Journal of Information Technology and Management (IJITM), Special Is-
sue on Mobile Commuting and Commerce, 9(3), pp. 243–259. 

II Ervasti, M. and Isomursu, M. (2009) Learning through NFC-enabled ur-
ban adventure – User experience findings. In: Proceedings of the First In-
ternational Conference on Computer Supported Education (CSEDU 2009). 
March 23–26, Lisboa, Portugal. Inspec. Pp. 55–64. 

III Isomursu, M. and Ervasti, M. (2009) Touch-based access to Mobile In-
ternet: User experience findings. International Journal of Mobile Human 
Computer Interaction (IJMHCI), Special Issue on Mobile Internet User 
eXperience, 1(4), pp. 58–79. 

IV Ervasti, M., Kinnula, M. and Isomursu, M. (2010) User experiences with 
mobile supervision of school attendance. International Journal on Ad-
vances in Life Sciences, 2(1–2), pp. 29–41. 

V Ervasti, M., Isomursu, M. and Leibar, I.I. (2011) Touch- and audio-based 
medication management service concept for vision impaired older peo-
ple. In: Proceedings of the IEEE International Conference on RFID-
Technologies and Applications (RFID-TA 2011). September 15–16, Bar-
celona, Spain. IEEE. Pp. 244–251. 

VI Ervasti, M., Dashti, S., Reilly, J., Bray, J.D., Bayen, A. and Glaser, S. 
(2011) iShake: Mobile phones as seismic sensors – User study findings. 
In: Proceedings of the 10th International Conference on Mobile and Ubiqui-
tous Multimedia (MUM’11). December 7–9, Beijing, China. ACM Press. 
Pp. 43–52. 

VII Sorri, L., Leinonen, E. and Ervasti, M. (2011) Wayfinding aid for the el-
derly with memory disturbances. In: Proceedings of the 19th European 
Conference on Information Systems (ECIS 2011). (Ed. by Tuunainen, V.K., 
Rossi, M. and Nandhakumar, J.) June 9–11, Helsinki, Finland. Pp. 1704–1715. 



 

10 

Contents 

Abstract ........................................................................................................... 3 

Preface ............................................................................................................. 5 

Academic dissertation ..................................................................................... 8 

List of publications .......................................................................................... 9 

List of abbreviations ...................................................................................... 14 

1. Introduction ............................................................................................. 15 
1.1 Background and motivation ............................................................... 15 
1.2 Research goals and questions .......................................................... 18 

1.2.1 Characterizing value in experience ......................................... 19 
1.2.2 Evaluating value in experience ............................................... 20 
1.2.3 Applying value in experience knowledge to mobile service  

design and evaluation ............................................................ 20 
1.3 Research approach and methods ...................................................... 21 

1.3.1 Case study approach ............................................................. 21 
1.3.2 Cross-case analysis and synthesis ......................................... 23 

1.4 Author’s contribution to publications .................................................. 26 
1.5 Structure of the dissertation .............................................................. 27 

2. Related research ..................................................................................... 28 
2.1 User experience ............................................................................... 28 

2.1.1 What is user experience? ....................................................... 29 
2.1.2 User experience modelling ..................................................... 31 
2.1.3 Evaluation of user experience ................................................ 35 

2.1.3.1 Before-use evaluation ............................................... 36 
2.1.3.2 During-use evaluation ............................................... 36 
2.1.3.3 After-use evaluation .................................................. 37 

2.1.4 Design for user experience..................................................... 38 
2.2 Value ............................................................................................... 39 

2.2.1 Value definitions .................................................................... 39 
2.2.2 User values ........................................................................... 42 



 

11 

2.2.3 Value dimensions .................................................................. 43 
2.2.4 Evaluation of and design for value .......................................... 47 

2.3 Relationship between user experience and value............................... 49 
2.4 Studies of mobile services for different user groups ........................... 51 
2.5 Gaps in related research ................................................................... 53 

3. Overview of the case studies .................................................................. 56 
3.1 Individual case studies ...................................................................... 56 

3.1.1 Mobile application for university students (Publication I) .......... 56 
3.1.2 NFC-enabled mobile learning concept for teenagers  

(Publication II) ....................................................................... 56 
3.1.3 Touch-based access to Mobile Internet for the general  

public (Publication III) ............................................................. 57 
3.1.4 NFC-supported school attendance supervision for children 

(Publication IV) ...................................................................... 57 
3.1.5 Touch- and audio-based medication management support  

for older visually impaired users (Publication V) ...................... 58 
3.1.6 Mobile phones as seismic sensors for university students 

(Publication VI) ...................................................................... 58 
3.1.7 Wayfinding aid for elderly people with memory  

disturbances (Publication VII) ................................................. 59 
3.1.8 Summary ............................................................................... 59 

3.2 Data collection methods in case studies ............................................ 60 
3.2.1 Before use ............................................................................. 62 
3.2.2 During use ............................................................................. 62 
3.2.3 After use ................................................................................ 63 
3.2.4 Summary ............................................................................... 63 

4. Results .................................................................................................... 66 
4.1 RQ1: What is value in experience and what are the relevant  

value dimensions? ............................................................................ 66 
4.1.1 Description of the key concepts .............................................. 66 
4.1.2 Conceptual model of value in experience ................................ 67 
4.1.3 Initial value framework ........................................................... 72 
4.1.4 Summary ............................................................................... 74 

4.2 RQ2: Based on case studies of novel mobile services, how is  
value in experience manifested? ....................................................... 74 
4.2.1 Case: Mora (Publication I) ...................................................... 75 

4.2.1.1 Designer value ......................................................... 76 
4.2.1.2 Value in experience .................................................. 76 
4.2.1.3 Summary ................................................................. 77 

4.2.2 Case: Amazing NFC (Publication II) ....................................... 78 
4.2.2.1 Designer value ......................................................... 78 
4.2.2.2 Value in experience .................................................. 78 
4.2.2.3 Summary ................................................................. 80 



 

12 

4.2.3 Case: InfoTag (Publication III) ................................................ 82 
4.2.3.1 Designer value ......................................................... 82 
4.2.3.2 Value in experience .................................................. 83 
4.2.3.3 Summary ................................................................. 84 

4.2.4 Case: School attendance (Publication IV) ............................... 85 
4.2.4.1 Designer value ......................................................... 85 
4.2.4.2 Value in experience .................................................. 85 
4.2.4.3 Summary ................................................................. 88 

4.2.5 Case: BlindNFC (Publication V) .............................................. 91 
4.2.5.1 Designer value ......................................................... 91 
4.2.5.2 Value in experience .................................................. 92 
4.2.5.3 Summary ................................................................. 92 

4.2.6 Case: iShake (Publication VI) ................................................. 94 
4.2.6.1 Designer value ......................................................... 94 
4.2.6.2 Value in experience .................................................. 94 
4.2.6.3 Summary ................................................................. 95 

4.2.7 Case: Wayfinding (Publication VII).......................................... 96 
4.2.7.1 Designer value ......................................................... 96 
4.2.7.2 Value in experience .................................................. 97 
4.2.7.3 Summary ................................................................. 98 

4.2.8 Complemented value design and evaluation framework .......... 99 
4.3 RQ3: What are the design and evaluation implications for  

different user groups? ..................................................................... 103 
4.3.1 Support to design and evaluation ......................................... 104 
4.3.2 Characteristics of value in experience for different user  

groups ................................................................................. 106 
4.3.2.1 Children ................................................................. 106 
4.3.2.2 Teenagers .............................................................. 107 
4.3.2.3 University students ................................................. 109 
4.3.2.4 Older people .......................................................... 111 
4.3.2.5 General public: universal design ............................. 113 

4.3.3 Summary ............................................................................. 114 

5. Discussion ............................................................................................ 115 
5.1 Limitations and validity .................................................................... 117 
5.2 Ongoing research with the value framework .................................... 119 

6. Conclusions .......................................................................................... 120 
6.1 Theoretical implications .................................................................. 121 
6.2 Practical implications ...................................................................... 121 
6.3 Future research .............................................................................. 122 



 

13 

References ................................................................................................... 124 

Appendices 

Appendix A: Values in case Mora (Publication I) 
Appendix B: Values in case Amazing NFC (Publication II) 
Appendix C: Values in case InfoTag (Publication III) 
Appendix D: Values in case School attendance (Publication IV) 
Appendix E: Values in case BlindNFC (Publication V) 
Appendix F: Values in case iShake (Publication VI) 
Appendix G: Values in case Wayfinding (Publication VII) 

Publications I–VII 



 

14 

List of abbreviations 

AAL  Ambient Assisted Living 

CUE   Components of User Experience 

CV  Consumer Value 

FUMMAS  Future Mobile Marketing Solutions 

HCI  Human-Computer Interaction 

HMFM  HearMeFeelMe 

ICT  Information and Communication Technologies 

ISO  International Organization for Standardization 

MMSE  Mini-Mental State Examination 

NFC  Near Field Communication 

PDA  Personal Digital Assistant 

PERVAL  Customer-Perceived Value Measurement Scale 

PPA  Perceived Product Attributes 

SERVPAL  Service Personal Values 

SMS  Short Message Service 

SV  Service Values 

TAM  Technology Acceptance Model 

UV  User Values 

UX  User Experience 

U2E-Frame Usability & User Experience Frame 

VALS  Values and Lifestyles 

VESC  Value Creation in Smart Living Environments for Senior Citizens 

ViE  Value in Experience 



1. Introduction
 

15 

1. Introduction 

“You cannot NOT have a user experience.” (Lou Carbone) 

As McCarthy and Wright (2004) put it, we do not just use technology, we live with 
it. Human-Computer Interaction (HCI) to an increasing extent is occupying differ-
ent domains of our everyday lives. In particular, mobile devices that we carry with 
us all the time and related multifaceted mobile services have increasingly occu-
pied our life from work to leisure and from private to public. The move from fixed 
desktop environments to dynamic and ever-changing mobile environments has 
brought with it unforeseen aspects and challenges in capturing and understanding 
people’s interaction with technology and the resulting user experience. In conse-
quence, the study of the relationship between humans and technology has 
evolved as one of the most dynamic and significant fields of technology research. 
Until quite recently, the scope of HCI research was more focused on traditional 
usability and utilitarian aspects of the system, and the HCI community has more or 
less neglected the social and emotional phenomena of interaction. But now the 
user is being regarded as an individual who has dreams and emotional experienc-
es, and voluntarily takes a decision to use a system for personal and social pur-
poses, instead of merely considering the user as a cognitive decision-maker or an 
expert obligated to use a system for work-related motives. 

1.1 Background and motivation 

Companies seem to have put a great deal of effort into the development of mobile 
technologies and new service features, whereas developing services based on 
providing value to the end-users has not been the primary guide for the evolution 
of novel mobile services. Mobile phone visionaries have assumed that technological 
development with a suitable business model will boost mobile service usage to 
new heights (Robins, 2003). However, the high expectations set for mobile ser-
vices (Kalakota and Robinson, 2002) have not yet been fully realized. Despite the 
ever increasing variety and availability of services, straightforward mobile applications 
intended for simply passing the time have already been adopted by consumers, 
but more advanced and life-encompassing mobile service concepts are still waiting for 
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a larger uptake. Through the growing popularity of smart phones such as Apple 
iPhones, consumers are constantly being introduced to and familiarized with the 
world of inventive and diverse mobile services that are easy to access even for 
“beginners”, and thus are becoming increasingly mundane. However, introducing 
a successful novel mobile service that answers to users’ preferences and desires 
needs to take into account complex experimental and emotional aspects instead 
of merely aiming to prevent usability problems or provide just another way of 
“passing the time”. 

Hence, today the HCI field emphasizes an approach to research and design for 
enjoyable and engaging experiences: “Now it is no longer adequate just to avoid 
bad experiences; we have to find methods for designing good ones” (Blythe et al., 
2003). We need to take into account aspects that go beyond the obvious. Today 
user experience research highlights the non-utilitarian aspects of human-
technology interactions, shifting the focus to user affect and sensation. User expe-
rience is seen as something desirable, though what exactly something means 
remains open and debatable (Law et al., 2008). Scholtz and Consolvo (2004) state 
that user a experience evaluation framework must be developed specifically for 
mobile computing to respond in the best way possible to the challenges of mobile 
service environments. Since mobile computing environments provide entirely new 
paradigms in information and service delivery, we need to gain an insight into what 
makes users appreciate different mobile services and to differentiate between what 
is seen as added value and what is considered nice-to-have or even an annoyance. 

However, it is difficult to capture user experience in user-service interaction, 
because it is such a multi-faceted phenomenon. Battarbee (2004) has stated that 
perhaps due to this all-inclusiveness the term “experience” has become an um-
brella concept that encompasses all aspects of the product, including usability as 
well as more fleeting feelings of positive or negative quality. User experience con-
sists of smaller experiences (Forlizzi and Battarbee, 2004), and the user experi-
ence in each use case is unique. Therefore, defining experience is difficult to do 
because of its dynamic nature. User experience cannot be evaluated in a vacuum 
(Buchenau and Suri, 2000), and we cannot control users’ internal states or use 
contexts. Yet we need to understand why the user likes or dislikes a product. 
Understanding the user experience building blocks helps us both in defining, de-
signing, and evaluating user experience. Furthermore, user experiences are the 
basis for user value perceptions, which have a cognitive-affective multi-
dimensional nature (Helkkula and Kelleher, 2010). Thus, it is important to evaluate 
the user-perceived value from the perspective of the individual’s user experience 
(Helkkula et al., 2012). 

A fairly recent development in HCI can be seen in a growing interest and con-
centration on value-centred design. One reason for this is that gaining an under-
standing and acting on users’ personal values is seen as a powerful tool for better 
comprehending user behaviour and reaching potential users (Durgee, 1996). 
Furthermore, understanding of user values could be seen to offer a stable basis 
for designing for “enjoyable experiences”, as values are relatively general and 
enduring tendencies, and valuations of objects that guide humans also in other 
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fields in life (e.g. Schwartz, 1992). Thus, according to Cockton (2005), system-, 
user- and context-centred view in HCI is necessary but not sufficient for effective 
interactive systems design, which requires a ‘fourth’ value-centred focus. Cockton 
(2005) states that an adequate basis for designing worthwhile systems needs a 
value-centred focus in order to create a stable structure for HCI, with the system, 
the user, the context and intended value as ‘legs’ at each corner. 

Previously the assumption was that people make a rational evaluation and calcula-
tion of what is received and what is given, but simply conceptualizing the ‘value’ as a 
cognitive ratio and comparison between perceived benefit and sacrifice (e.g. Zeithaml, 
1988) is a very narrow view of the concept, and does not reflect the complexity of 
consumers’ perceptions of value. Value was seen as embedded in the object and 
recognized by the user. This kind of uni-dimensional view overlooks the various intan-
gible, intrinsic, and emotional aspects of phenomena. Thus, user motives for service 
usage should be measured with a broader framework in a mobile service context. In 
the new perspective, value is realized when service is used, and thus service users act 
as both co-creators and judges of value (e.g. Sandström et al., 2008). User value is 
now considered a phenomenon related to user experience. 

But even though the concept of ‘value’ has attracted extensive interest in the 
research, there is still complexity and a lack of consensus within this research 
subject (e.g. Sánchez-Fernández and Iniesta-Bonillo, 2007). The field is troubled 
by vaguely defined terminological concepts of value and user experience, and 
confusion and inconsistency in using the terms. Furthermore, what is the source of 
value remains a major disagreement among researchers (Boztepe, 2007). Can 
value be understood as subjectively determined by the user and independent of 
the object’s physical qualities, or can value be seen to be embedded in the object 
and recognized by the user? Moreover, the relationship between the user experi-
ence and value has not been explicitly defined in the literature. Helkkula and 
Kelleher (2010) state that an investigation into the relationship between the user 
experience and value is vitally important, as customer-perceived value and the 
meanings of service experiences are no longer seen as fixed and linked to service 
attributes and characteristics. In contrast, each individual customer is now 
acknowledged to form their personally perceived meanings based on their own 
personal and subjective experiences (Helkkula and Kelleher, 2010). 

To further increase this challenge, very heterogeneous user groups make dif-
ferent demands on designing new mobile services to suit the needs and especially 
the wishes of end-users. In addition, the differing physical and cognitive abilities 
set one side of design criteria and user preferences set the other. It is much easier 
to design successful services if there is some understanding of the people who are 
likely to use them. Also, it is critical to the success of a service that appropriate 
and representative users are involved in the development work (Kujala and Kaup-
pinen, 2004). Design work should not be based on generic models of the users, 
but it is necessary to think carefully about who is a user and how to involve users 
in the design process (Abras et al., 2004). However, target user definitions are 
often at the level of very basic user characteristics, such as age, gender, and 
educational background. Such an approach does not help designers develop 
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insights or identify the linkage of users’ in-depth service needs, motivations and 
values to technology features (Kujala and Väänänen-Vainio-Mattila, 2009), and as 
a consequence, the detailed and crucial design decisions are made without an 
explicit understanding of the relevant values the users place on the service. 

The focus in this dissertation is on user-perceived value rather than economic 
value or the business value (of a customer) to the organization. To investigate and 
clarify the inseparable interrelationship between value and user experience (cf. 
Helkkula and Kelleher, 2010), the focus here is on “value in experience (ViE)” 
which refers to the user’s iterative (subconscious and conscious) interpretation 
and evaluation of user experience. A perspective of individual service users who 
experience value is adopted here, and the focus is on individual values, also 
called personal user values. It is proposed that our long-term goal should be to 
develop an approach for design for and evaluation of value in experience. This 
dissertation examines value in experience through user experiences evoked by 
novel mobile services when the end-users encompass different user groups. 

The specific context for undertaking this research was the case studies con-
ducted within technology research projects between the years 2007–2011 (find-
ings from these case studies are presented in Publications I–VII). Through individ-
ual real-life case studies of novel mobile services we gain practical insights into 
user’s value in experience. This work is pursued to understand and articulate the 
concept of value in experience, as well as the interrelationship between value and 
user experience. In addition, the case studies provide interesting information on 
and understanding of the varying needs and requirements of different user groups, 
as well as their special characteristics and relevant value dimensions in a specific 
service usage context. 

1.2 Research goals and questions 

Several researchers have already suggested how the concept of user experience 
may be defined and evaluated in a way that facilitates the design of enjoyable services 
(see e.g. Forlizzi and Ford, 2000; Kankainen, 2003; Hassenzahl and Tractinsky, 2006; 
Roto, 2006). But one obvious outcome of all these different views is an immense 
number of diverse definitions and viewpoints on user experience. They are disinte-
grated and scattered in different forms and contexts. What is more, value perceived 
by the user is an important aspect of user experience (Helkkula and Kelleher, 2010), 
and one of the greatest challenges is to incorporate the “voice of the customer” into 
the design of new products and services (van der Haar et al., 2001). 

Despite the extensive literature and research on value, it is still argued that the 
construct of value requires further refinement and development (e.g. Sánchez-
Fernández and Iniesta-Bonillo, 2007). In addition, the relationship between user 
experience and user-perceived value has not much gained attention and remains 
scarcely researched and defined. A view is adopted here by Cockton (2005) who 
states that system-, user- and context-centred view in HCI requires a ‘fourth’ value-
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centred focus. However, the existing user experience frameworks have no con-
struct which would represent the perceived value object. 

To understand the user’s perspective of value, it is important to understand and 
identify what is important to them, and what motivates them to use the system or 
product, i.e. what kind of purpose, functions and characteristics are important to 
users in a certain usage context (Kujala and Väänänen-Vainio-Mattila, 2009). 
Furthermore, Cockton (2006) argues that the value of enduring outcomes of inter-
actions is more important than qualities experienced during interactions, and de-
scribes the goal as a “happy ending” in terms of system impact. As a conse-
quence, it is essential to find the key (often context-specific) value priorities behind 
different user groups and service contexts, and help researchers select and act 
upon the value components most appropriate for the particular service. 

1.2.1 Characterizing value in experience 

In this dissertation a new way is proposed for understanding the role of value in 
user experience by emphasizing the close interrelationship between value and 
experience. It was discovered that it is difficult to talk about the user experience or 
value separately, since, in practice, these seem to be closely tied together. The 
starting point for this work was the belief that the original research material collect-
ed on user experience and analysed in the case studies provides insights with re-
gard to the question of value in experience. Thus, the value priorities of the users 
were seen to become evident from their subjective user experiences of a service. 

Because value is an abstract concept, designers and evaluators need to select 
a set of aspects that they can focus on. However, the task of identifying and con-
ceptualizing all the values that play a role in value formation for all types of users 
and contexts seems very challenging, if not impossible. Still, a comprehensive set 
of the most relevant value dimensions in a specific service context is required in 
order to better understand and evaluate value in experience. Complementing the 
often quite general set of value dimensions suggested by other researchers would 
increase the applicability and usefulness of value constructs’ across different ser-
vice contexts. A broader framework for evaluation is, therefore, needed to better 
comprehend user-perceived value in mobile service contexts. Therefore, the first 
research question is: 

RQ1: What is value in experience and what are the relevant value 
dimensions? 

Here the focus is on “value in experience (ViE)”, which is understood to be the 
user’s iterative (both conscious and subconscious) interpretation and evaluation of 
subjective user experience with a service. Thus, users evaluate their user experi-
ences based on their internal values (e.g. Forlizzi and Ford, 2000). Here is pur-
sued to understand and illustrate the concept of value in experience, as well as 
the interrelationship between value and user experience. In addition, an initial 
value framework is developed for identifying the key value dimensions contributing 
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to value in experience. The framework is constructed by relying on the review and 
synthesis of existing value definitions, perspectives and models. 

1.2.2 Evaluating value in experience 

Here the objective is to understand and identify the source of value, i.e. the di-
mensions that constitute value in experience. As in this dissertation value is seen 
to be closely tied to user experience, the assumption was that the value priorities 
of the users would become evident from their subjective descriptions of the user 
experience. By utilizing the initial value framework developed and introduced in 
RQ1, value parameters from individual mobile service case studies are interpreted 
and categorized. In this research work, the aim is to provide an understanding and 
present a rich description of value dimensions that are relevant to specific user 
groups and service domains in given usage contexts. In addition to capturing 
value in experience, the value framework is used for identifying the anticipated 
designer values to further examine the interesting congruencies and discrepancies 
between designer value and value in experience. 

The next step is to complement the collection of value dimensions presented in 
the initial framework with values that emerged from mobile service case studies 
through a value in experience analysis. The complemented value framework pro-
vides a foundation for understanding and examining the value priorities of different 
user groups with regard to novel mobile services. Thus, the second research 
question is as follows: 

RQ2: Based on case studies of novel mobile services, how is value in 
experience manifested? 

Here the value in experience of different end-user groups is examined with various 
mobile services in varying contexts of use. The goal is to help researchers and 
designers to better understand and articulate the value in experience of a novel 
mobile technological solution, especially from the viewpoint of different user 
groups. This research question is evaluated and reflected from the findings of the 
individual case studies introduced in Publications I–VII. The initial value framework 
constructed in RQ1 is complemented with the identified values from case studies. 

1.2.3 Applying value in experience knowledge to mobile service design and 
evaluation 

One needs also to be aware of the important user limitations and characteristics, 
and how these might affect value in experience. Achieving an understanding of 
different user groups will greatly help to design and successfully direct mobile 
services for specific user populations. The value framework and valuable insights 
gained from the relevant value dimensions of different user groups will provide 
essential guidelines for design and evaluation processes of novel mobile services. 
Therefore, the third research question in the dissertation is the following: 
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RQ3: What are the design and evaluation implications for different user 
groups? 

When it is possible to identify the relevant value priorities, it is also possible to 
develop and improve mobile services that provide more value for the users. Identi-
fied values can, furthermore, be used as a basis for defining which user experi-
ence issues and value dimensions are under evaluation. 

1.3 Research approach and methods 

This dissertation describes and analyses user experience findings gained from 
seven individual case studies conducted in the field of technology research pro-
jects. The user experience findings obtained are examined through a cross-case 
analysis and synthesis in order to form in-depth understanding of value in experi-
ence of the end-users. This understanding provides the basis for the conclusions 
drawn from the case studies. The focus in this work is on actual users as primary 
sources of information about the phenomenon. The author has adopted the role of 
the ‘outside observer’ (Walsham, 1995) here, and is seen as not having a direct 
personal stake in various interpretations and outcomes.  

The case study research can be positivist (Yin, 2003), interpretive (Walsham, 1993) 
or critical (Myers and Klein, 2011). The work carried out here in the case studies 
was by nature exploratory and interpretive. Interpretive studies attempt to under-
stand phenomena through the subjective meanings that people create and asso-
ciate to them (Walsham, 1993). Interpretive studies assume that social reality can 
only be interpreted (Orlikowski and Baroudi, 1991) and help researchers to under-
stand human thought and action in social and organizational contexts (Klein and 
Myers, 1999). In interpretive studies, one attempt to derive constructs from the 
field by in-depth examination of and exposure to the phenomenon of interest. In 
this dissertation, the user experience data analysis process recognizes and fol-
lows the general principles of interpretive phenomenology (Reid et al., 2005; Willig 
and Stainton-Rogers, 2008) to emphasize the role of interpretation at different 
levels, which means that analysis was an inductive ‘bottom-up’ process. Firstly, 
the study participants provided detailed descriptions and interpretations of their 
subjective experiences in the form of stories and dialogues that could be shared 
and observed by the researchers. Secondly, the author interpreted the captured 
data and explored their meanings. 

1.3.1 Case study approach 

Case study is one of the most common qualitative research methods used in in-
formation systems research (Orlikowski and Baroudi, 1991). Here user research 
was realized in the form of case studies which were chosen as a research method 
because the goal was to obtain a rich set of data surrounding the specific research 
issue, as well as capturing its contextual complexity (Benbasat et al., 1987). The 



1. Introduction 
 

22 

distinctive need for case studies arises out of the desire to understand complex 
social phenomenon within its real-life contexts, especially when the boundaries 
between the phenomenon and context are not clearly evident (Yin, 2003). Accord-
ing to Benbasat et al. (1987), “a case study examines a phenomenon in its natural 
setting, employing multiple methods of data collection to gather information from 
one or a few entities (people, groups, or organizations)”. 

Thus, case studies focus on activities as they occur in the real world, outside 
the sterile confines of the usability lab, allowing researchers to develop a detailed 
understanding of interaction techniques and coping strategies – an understanding 
that might be difficult (if not impossible) to develop through plain usability (Lazar et 
al., 2010). Case studies always contain a substantial qualitative component, focusing 
on questions that help describe or explain behaviour (Yin, 2003), and quantitative data 
may be used as a triangulation tool for corroborating results (Lazar, 2010). A fun-
damental difference between case studies and alternative research methods, such 
as laboratory or field experiments, is that the case study researcher may have less 
a priori knowledge of what the variables of interest will be, and how they will be 
measured (Benbasat et al., 1987). However, there are types of case studies in 
which the investigators have a prior notion of certain critical variables and re-
search questions are specified prior to the study by the researchers, who are 
observers/investigators rather than participants (ibid). Bonoma (1985) also sug-
gests that the case strategy could play a role in both hypothesis generation and 
testing. 

The case studies part of this dissertation could be characterized as exploratory 
in nature (e.g. Lazar et al., 2010). In the case studies data were collected from the 
field and from empirical evidence acquired from these real-life case studies could 
be drawn theoretical and also practical conclusions. Thus, in this work, interpretive 
case studies provide exploratory descriptions of value in experience and propose 
implications for design and evaluation. In all the individual cases (Publications I–VII) 
user research has been conducted as close to realistic real-life contexts as possible, 
and has aimed to remain sufficiently open and flexible to permit exploration of 
whatever the phenomenon under study offers for inquiry (Patton, 2002). Thus, the 
purpose of case study research was to gather as rich and objective user experi-
ence data as possible without strict prejudices that would affect the objectivity of 
the research. 

Case data in the research was qualitative. This included (often semi-structured) 
questions for interviews, plans for on-site observation and a list of two or more 
sources of evidence (e.g. Yin, 2003) to be used in that particular case research. 
As the project unfolded, the data collection plan was revised according to the 
researchers’ judgments, unexpected observations, or limitations and opportunities. 
Research work was pursued to achieve triangulation (e.g. Patton, 2002) in order to 
strengthen a study and establish its reliability and validity by combining different 
kinds of methods and data. For example, case study research followed (1) data 
triangulation, through the use of a variety of data sources; (2) investigator triangu-
lation, through the use of several different researchers and evaluators; and (3) 
methodological triangulation, through the use of multiple methods to study a single 
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problem and/or technological system. Using multiple methods and sources of data 
collection across all the cases offered the opportunity not only for triangulation but 
also for greater support to the researcher’s conclusions by providing a consistent 
interpretation of certain aspects of the case under investigation, providing a strong 
argument in favour of the validity of the interpretation (Lazar et al., 2010). Through 
the aim of achieving triangulation an attempt was made to obtain both an objective 
view of events and the subjective interpretations of the participants. A clear de-
scription of data sources and the way they contributed to the findings of the re-
search was an important aspect of the reliability and validity of those findings. 

The data collection methods utilized in different case studies are described in 
more detail in Section 3.2. 

1.3.2 Cross-case analysis and synthesis 

In this dissertation, the approach used for evaluating the value provided to the 
user was based on the information already collected and analysed on subjective 
user experiences presented in Publications I–VII. The starting point for this work 
was the belief that the original research material collected on user experience and 
analysed in the case studies provides insights with regard to the question of value 
in experience. Thus, the analysis of the value in experience of novel mobile ser-
vices was carried out post hoc, and the analysis and evaluation results presented 
in this dissertation reveals many additional details. Consisting of distinct case 
studies with different user groups and application domains, the original field work 
material was gained from a variety of viewpoints and service approaches. Thus, 
the data provided a rich and broad view of value in experience as a phenomenon 
and offered a rich basis for building an overall understanding of how value in expe-
rience manifests itself in different cases, and also for extracting different aspects 
from the phenomenon. 

A similar type of re-coding of existing user experience data had already been 
conducted in relation to the case study presented in Publication IV, where the 
case material was examined and analysed again using Schwartz’s (1992) value 
model as an analytical tool (Isomursu et al., 2011). The new analysis results ob-
tained of user’s perceived value proved very interesting and provided new in-
sights. However, the author felt that, even though Schwartz’s value model was 
useful in describing human values, its dimensions might be especially focused on 
analysing societal values (Agle and Caldwell, 1999), and thus it still needed some 
complementation to existing value dimensions to better reveal and articulate value 
in experience in the context of novel mobile services. At the end of Section 4.2.4 
there is a discussion of how the results of this thesis research compared to find-
ings presented in Isomursu et al. (2011). 

According to Yin (2009), cross-case synthesis applies to the analysis of multiple 
cases, and this analytic technique can be performed also when the individual case 
studies have been conducted as independent research studies. The technique 
treats each individual case study as a separate study, and combines findings 
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across a series of individual studies (ibid). Synthesis of different qualitative studies 
on the same subject is a form of cross-case analysis (Patton, 2002), where the 
challenge is to “retain the uniqueness and holism of accounts even as we synthe-
size them in the translations” (Noblit and Hare, 1988). Lessons can be synthesized 
from a number of case studies in order to generate generic factors that contribute 
to certain phenomenon. However, as stated by Yin (2009), the cross-case patterns 
identified will rely strongly on argumentative interpretation that is supported by the 
case study data, not on numeric properties. Interpretation, by definition, involves 
going beyond the descriptive data, and is appropriate as long as the researcher 
owns the interpretation and makes clear the difference between description and 
interpretation (Patton, 2002). 

The theory from existing literature contributed to the dissertation work by accu-
mulating the author’s knowledge on the research area. Adapting Eisenhardt’s 
(1989) identification of three distinct uses of theory in the research, the author has 
utilized other researchers’ work as an initial guide to better understanding and 
gaining insights into the concepts of user experience and value; as part of an 
iterative process of cross-case data analysis and synthesis; and as a basis for 
final contribution of this research. The motivation for the use of theory in the initial 
stage of interpretive cross-case study analysis was to create an initial theoretical 
framework for value evaluation, i.e. value dimensions for identifying value parame-
ters, by taking into account other researchers’ previous knowledge and work. 
Thus, the re-analysis began with a formation of an initial value framework based 
on literature review, which was used as a guideline and analytical tool for interpret-
ing the existing empirical user experience data from the point of view of value in 
experience on a case-by-case basis. 

However, there was a desire here to avoid limiting the generation of in-depth 
understanding of value in experience blindly to any pre-set framework. Even 
though theory can provide a valuable initial guide, a danger of seeing only what 
the theory suggests was acknowledged, and thus here the aim was not to limit the 
insights and get trapped into a rigid theory which suppresses potential new emerging 
issues from the data. The assumption was that the value priorities of the users 
would become evident from their subjective descriptions of the user experience 
(already collected and analysed) and the following re-analysis of value in experi-
ence. Since the scope of many existing value models (such as Schwartz, 1992) is 
very broad, it was considered that there is a danger in over-generalizing the rich 
findings of the case studies. Therefore, the aim was to preserve the openness to 
the original fieldwork data and a willingness to modify initial assumptions and theories. 

In this dissertation, the cross-case analysis and synthesis includes an extensive 
review of independent evaluations of each individual case. An iterative process of 
data analysis was used, with initial theories and assumptions being expanded and 
revised, or abandoned altogether. The author started from individual studies, iden-
tifying, collecting and comparing the values arising from them. The data was re-
coded concurrently during the cross-case analysis, which included many iteration 
cycles where the author went through each individual case one by one, identified 
the value parameters relevant to the case in question, went back to case data 
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already analysed and recoded it again to identify the possibly missed values in the 
earlier cycle that were identified in some other case, and so on. Thus, before a 
deeper understanding was established, analysis was undertaken several times, 
from overall examination to close investigation of detail and the other way round, 
and understanding and knowledge was accumulated and developed throughout 
this process. The process thus followed the essence of the virtues of the herme-
neutic circle (Gadamer, 1976). As the individual case studies and relevant values 
within each case were analysed, higher-level patterns which cut across multiple 
cases could be identified. During the new data analysis process there was also a 
focus on unexpected observations made from the case study, and recurring 
themes between individual case studies. 

Figure 1 illustrates the research approach and methods and the main contribu-
tions of this dissertation work. 

 

Figure 1. Overview of the research approach, methods and main contributions. 

The synthesized initial framework of value dimensions served as a typology to 
analyse the individual values arising from the cases. The analysis of the entire 
collection of separate case studies led to the cross-case conclusions about the 
value in experience. Cross-case study findings could then be tied together to 
complement the initial value framework. In summary, the value design and evalua-
tion framework was constructed on the basis of the author’s understanding of 
related theory, the value parameters identified from the individual cases, and syn-
thesized results of the case studies. 
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1.4 Author’s contribution to publications 

The author has been closely involved in planning, implementing and evaluating all 
the case studies (except for the first of the two case studies presented in Publica-
tion III, where the author participated in the analysis and evaluation of the study 
findings). so the author knows the data personally. The author has also accumu-
lated her experience and knowledge from case to case. The role of the author in 
the research work was in helping to determine the key areas of interest and plan-
ning for the meaningful data to be collected and the methods to be utilized in each 
case study, by taking into account the user groups in question as well as the re-
search goals set by the project. The role of the author was restricted to analysing 
the related user experiences and the success of the adoption from the viewpoint of 
the direct users of the system. The author examined what happened during the 
service adoption and usage phases, and interpreted and consequently provided 
objective accounts and reports of the data gathered to project partners and aca-
demics. The contribution of the author to each of the publications is as follows. 

Publication I: The author designed the user interface and implemented the cli-
ent application. The author designed, executed and analysed the case study the 
paper deals with together with a project team. The author was the main researcher 
responsible of analysing the data, and writing the paper. Dr. Helaakoski was the 
supervisor of the case study and for formulating the paper. 

Publication II: The author participated in planning and executing the user study, 
and was the main researcher responsible for analysing the data collected together 
with Professor Isomursu and thesis worker Sari Saikkonen. The author was in 
charge of writing the publication. 

Publication III: The InfoTag trial was conducted by the researchers of the 
SmartTouch project before the author’s involvement in the project. Professor 
Isomursu was in charge of writing the publication, and the author participated in 
the data analysis and paper writing process. 

Publication IV: The author participated in planning the user data collection to-
gether with Professor Isomursu and Ph.D. Kinnula. Actual data collection was 
conducted together with Ph.D. Kinnula. The author was in charge of analysing the 
data and writing the paper. 

Publication V: The author implemented the user tests in Finland together with 
her colleague, research scientist Juha Häikiö. A Spanish user study was conduct-
ed by the Spanish project partners. The author had the main responsibility for 
analysing the data together with Juha Häikiö, and writing the paper together with 
Professors Isomursu and Leibar. 

Publication VI: The co-authors carried the main responsibility for conducting the 
shaking table tests and analysing the related technical data. The author was the 
main researcher responsible for planning the user study, collecting data, and ana-
lysing the user data. The author had main responsibility for writing the paper. 

Publication VII: The author and the co-authors shared responsibility for plan-
ning, executing, and analysing the study with project team assistants. Sorri and 
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Leinonen were mainly responsible for writing the publication, because of the au-
thor’s visiting scholar period in 2010. The author was the main researcher respon-
sible for writing the related research sections, and participated in data analysis 
with the co-authors. 

1.5 Structure of the dissertation 

This dissertation is organized as follows. First, a theoretical background of the 
research is presented in Chapter 2. Chapter 2.1 reviews a broad selection of exist-
ing user experience definitions, approaches and frameworks that describe or de-
fine user experience. Chapter 2.2 gives a similar type of overview of the concept 
of value, and Chapter 2.3 takes a look at the relationship between user experience 
and value. Chapter 2.4 describes previous studies of mobile services conducted 
with different user groups, and Chapter 2.5 sums up the gaps in related research. 
Chapter 3 describes the case studies that the dissertation consists of (Publications 
I to VII), and presents the methods used for data collection in individual cases. 

Chapter 4 introduces the author’s doctoral research. This section is divided into 
three parts, where the first (4.1) concerns the author’s understanding of the key 
concepts of this thesis, proposes an understanding and illustration of the term 
“value in experience”, and introduces an initial value framework developed and 
synthesized from literature. The second part (4.2) utilizes the initial framework in 
order to re-examine the user experience findings from a value in experience point 
of view, and then introduces a complemented value design and evaluation frame-
work by relying on the value parameters identified from case studies. The third 
and last part (4.3) provides design and evaluation implications for novel mobile 
services from the point of view of different user groups and their relevant value 
dimensions. Discussion, conclusions, and directions for future research are pre-
sented in Chapters 5 and 6. 

The original articles are included at the end of the thesis. The articles included 
in this dissertation are all published in English in peer-reviewed conference pro-
ceedings or journals, and are printed at the end of this dissertation in their entirety. 
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2. Related research 

This section presents the theoretical background of the dissertation. In what fol-
lows user experience theories and frameworks are reviewed and the concept of 
value and relationship between user experience and value are examined. Fur-
thermore, previous interesting studies of mobile services conducted with different 
user groups are presented. Finally the gaps in earlier research are considered. 

2.1 User experience 

“We don’t see and hear with our mind; we see and hear with our experience.” 

(Lobler, 2008) 

The notion of experience is inherent to our existence as human beings (Roto et 
al., 2011). Experience in general covers everything personally encountered, un-
dergone, or lived through (ibid); it is the constant stream that happens during mo-
ments of consciousness (Carlson, 1997). User experience differs from ‘experiences 
in a general sense’, in that it explicitly refers to the experience(s) derived from 
encountering systems (Roto et al., 2011). 

According to Law et al. (2008), a shared definition of user experience is still 
lacking, and there is still a lack of theoretical focus in the work on user experience 
(Obrist et al., 2012). There are several reasons why it is difficult to find a universal 
definition of user experience (Law et al., 2008). First, user experience is associated 
with a broad range of fuzzy and dynamic concepts. Inclusion and exclusion of 
particular values or attributes seem arbitrary, depending on the author’s back-
ground and interest. Second, the unit of analysis for user experience is too malle-
able, ranging from a single aspect of an individual end-user’s interaction with a 
standalone application to all aspects of multiple end-users’ interactions with the 
company and the merging of the services of multiple disciplines. Third, the land-
scape of user experience research is fragmented and complicated by diverse 
theoretical models with different emphases. 
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2.1.1 What is user experience? 

Until quite recently, the scope of HCI research was more focused on traditional 
usability and functional aspects of the system, and more or less neglected the 
social and emotional phenomena of interaction. But many researchers started to 
criticize and question this traditional view of HCI community and shifted the focus 
to researching and designing for enjoyable and engaging experiences by highlighting 
the non-utilitarian aspects of interaction. The difference between usability and user 
experience is said to be about emotions: while good usability means the lack of 
discomfort, good user experience means delighting the user (Blythe and Wright, 
2003; Hassenzahl and Tractinsky, 2006). Now user experience is seen as some-
thing desirable, though what exactly that something is remains open and debatable 
(Law et al., 2008). Good usability is required for a great user experience, but it is 
just one part of it (Roto, 2006). Usability is a means to an end (Cockton, 2008a). 
Thus, usability has now been placed under a more comprehensive user experience 
concept (Arhippainen, 2009). 

Roto (2006) separates different types of experience, stating that we can use the 
term user experience when the user is really using the product or system, not only 
experiencing a system or object. The term user experience is also recommended 
by Law et al. (2009) to be applied to products, systems, services, and objects with 
which a person interacts through a user interface. Thus, Roto (2006) claims that 
user experience is a special case of experience where the person can use a sys-
tem (product, object or a set of them), with or without a purpose. Using means that 
the user not only senses the system or witnesses a phenomenon, but also has the 
opportunity to manipulate or control the system. User experience is thus a subset 
of experience as a general concept. If there is no system at all, or if the person 
cannot control the system, we cannot use the term “user experience”. Instead it is 
better to use just experience; how people experience things. Helkkula and Kelle-
her (2010) present customer service experience and understand it as experience 
in a service setting; a holistic phenomenon, which is subjective, event specific, 
personal, and individually and socially-constructed. 

One popular definition is that from ISO 9241-210 (2009), which defines user 
experience as “a person’s perceptions and responses that result from the use or 
anticipated use of a product, system or service”. Another definition of user experi-
ence is by Alben (1996): “All the aspects of how people use an interactive product: 
the way it feels in their hands, how well they understand how it works, how they 
feel about it while they’re using it, how well it serves their purposes, and how well 
it fits into the entire context in which they are using it.” Hassenzahl and Tractinsky 
(2006) state that user experience is a consequence of a user’s internal state (pre-
dispositions, expectations, needs, motivation, mood, etc.), the characteristics of 
the designed system (complexity, purpose, usability, functionality, etc.), and the 
context (or the environment) within which the interaction occurs. People do not 
simply engage in experiences as ready-made; they actively construct them 
through a process of making sense. Experience is as much a product of what the 
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user brings to the situation as it is about the artefacts that participate in the experi-
ence (Wright et al., 2003). 

Roto et al. (2011) describe three different perspectives on user experience: 

�x Experiencing refers to an individual’s stream of perceptions, interpretations of 
those perceptions, and resulting emotions during an encounter with a system. 
Each individual may experience an encounter with a system in a different way. 
This view emphasizes the individual and dynamic nature of experiencing the 
encounter with a system. 

�x A user experience refers to an encounter with a system that has a beginning 
and an end. It refers to an overall designation of how people have experienced 
a period of encountering a system. This view emphasizes the outcome and 
memories of an experience rather than its dynamic nature. It does not specifi-
cally emphasize its individual nature because ‘a user experience’ can refer to 
either an individual or a group of people encountering a system together. 

�x Co-experience refers to situations in which experiences are interpreted as be-
ing situated and socially constructed. It is about user experience in social con-
texts (Forlizzi and Battarbee, 2004). The emphasis is not only on encountering 
a system, but also on people constructing and at the same time experiencing a 
situation together. Co-experience takes place as experiences are created to-
gether, or shared with others. 

Thus, to emphasize the complex nature of experience, it can be seen to be per-
sonal and individual, and in consequence, another person cannot know or deter-
mine precisely how one is experiencing it (e.g. Forlizzi and Ford, 2000). In addi-
tion, Law et al. (2009) state that only an individual can have feelings and experi-
ences, but a group can experience together. Thus, experience can also be collec-
tive and created or shared with other people (Battarbee, 2003). The community 
forms the social context that, together with other contextual factors, affects user 
experience (Law et al., 2009). But the experience investigated here is still inside 
each individual of that group. 

Roto et al. (2011) emphasize the time spans of user experience, and talk about 
cumulative experience formed through a series of usage episodes and periods of 
non-use. People can have indirect experience before their first encounter through 
expectations formed from the existing experience of related technologies, brand, 
advertisements, presentations, demonstrations, or others’ opinions. Similarly, 
indirect experience extends after usage, for example, through a reflection on previ-
ous usage, or through changes in people’s appraisals of use. User experience (UX) 
can thus refer to a specific change in feeling during interaction (momentary UX), 
appraisal of a specific usage episode (episodic UX),  or  views on a  system as a  
whole, after having used it for a while (cumulative UX). The focus and interest in 
this dissertation lies on cumulative user experience that evolves over time, not on 
singular user experience episodes. 
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2.1.2 User experience modelling 

There are a number of researchers who have investigated user experience and 
suggested how the concept of user experience may be defined and evaluated in a 
way that facilitates the design of enjoyable products. In this section, a set of existing 
user experience models are overviewed in order to gain an understanding of the 
building blocks of user experience. 

According to Forlizzi and Ford (2000) a singular experience is made up of an 
infinite number of smaller experiences, relating to contexts, people, and products. 
The simple way to think about what influences experience is to think about the 
components of a user-product interaction, and what surrounds it (see Figure 2). 
User represents how people influence experience. Users bring to the moment their 
entire prior experiences, as well as their emotions and feelings, values, and cogni-
tive models for hearing, seeing, touching, and interpreting. Product represents 
how artefacts influence experience. Each product tells a story of use through its 
form language, its features, aesthetic qualities, and accessibility. In addition, people 
often impart meaning onto particular products. User-product interactions take place 
in a context of use, shaped by social, cultural and organizational behaviour patterns. 

 

Figure 2. Building Blocks of Experience (Forlizzi and Ford, 2000). 

Other user experience models include the conceptual model developed by 
Kankainen (2003), according to whom user experience is the result of motivated 
action in a certain context. The user’s previous experiences and expectations 
influence the present experience, and the present experience leads to more expe-
riences and modified expectations. To satisfy a need that has motivated the user 
to act with a product is not enough to guarantee a positive user experience. The 
performance of a product has to match or exceed the user’s expectations. 

According to Roto (2006) the user experience in a use case is formed based on 
the perception and emotional judgment of a specific part of a system after interacting 
with it. Roto’s (2006) model of user experience formation is illustrated in Figure 3. 
While the top part illustrates the role of use cases in overall user experience for-
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mation, the bottom part of the model lists the building blocks of user experience in 
a specific use case. The existing attitudes and emotional relations before the first 
interaction case form expectations for the forthcoming user experience. The per-
ception of the system is affected by the user’s state, context, and system’s inter-
face. The resulting user experience typically affects the user’s state, which in turn 
influences their forthcoming user experiences. Thus, the overall user experience is 
formed out of use case experiences and perceptions and information received 
outside the use cases. 

 

Figure 3. User experience building blocks (Roto, 2006). 

First presented in Mahlke and Thüring (2007), Mahlke (2007) describes the CUE 
(Components of User Experience) Model. User experience is gained through the 
user’s interaction with the system. Interaction characteristics primarily depend on 
system properties, but user characteristics and context parameters may also play 
an important role. In the CUE Model two types of quality perceptions of interactive 
systems can be distinguished. Instrumental qualities concern the experienced 
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amount of support the system provides and its ease of use. Non-instrumental 
qualities, on the other hand, concern the look and feel of the system. Hence, while 
instrumental qualities are closely related to the usability and usefulness of a sys-
tem, non-instrumental qualities result from its appeal and attractiveness. Both 
types of qualities are likely to influence the third component of user experience, 
i.e. the emotions that accompany the user’s interaction with the system. Emotions 
are regarded as episodes of subjective feelings accompanied by specific physio-
logical reactions and expressive behaviour. Such emotional episodes may occur 
repeatedly throughout the interaction with the system and thus shape the user’s 
overall emotional experience of it. All three components of the user experience 
together determine the actual consequences of the user’s experience of an inter-
action and the user’s overall appraisal of the system and thus influence future 
decisions and behaviour. 

Cockton (2008b; 2009) presents User Experience Frames (UEFs) that take a 
holistic approach to representing user experiences (Figure 4). They expose rela-
tionships between design qualities (as indicated by designers’ hopes and users’ 
impressions) and unfolding user experiences that will hopefully culminate in 
worthwhile outcomes. Thus, user experiences are seen as the bridge between 
design elements and worthwhile outcomes. 

 

Figure 4. Schematic User Experience Frame (Cockton, 2008b). 

Furthermore, Arhippainen (2009) has developed the U2E-Frame that depicts that 
when a user is using some product, there are several influencing factors in all 
parties. A user has their personal, social and technological background, and is in a 
particular psychological state when using the product. Also, a product has different 
characteristics that have an impact on interaction. In addition to aspects of user 
and product, the context where interaction happens has an impact on user experi-
ence. A user experiences usability of the product when they are interacting with it. 
Interaction is experienced in the moment of use. However, user experience in-
cludes more than just interaction experience. The U2E-Frame presents that inter-
action with a product in a particular context can form experiences which can ap-
pear in different levels. Experiences can be subconscious, emotional or optimal 
and approached from subjective or collective perspective. 

In summary, many researchers have already presented definitions and frame-
works to describe user experience. All the aforementioned frameworks entail the 
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individual user and their unique and personal characteristics, and acknowledge 
the role of the product qualities and the prevailing context to user experience. 
What is characteristic to approaches by Forlizzi and Ford (2000) and Kankainen 
(2003) is that they favour simplicity and use a limited number of concepts instead 
of encompassing a large number of complex and detailed concepts and catego-
ries. The model by Forlizzi and Ford (2000) is very generic and not so relevant as 
such. They do describe the main factors and their categories affecting user expe-
rience, but in their definition the nature of user experience is missing, and, for 
example, the temporal aspect of UX is not addressed. Whereas Kankainen (2003) 
brings out the dynamic and temporal nature of UX and emphasizes the importance 
of previous experiences and expectations on user experience. However, what is 
notable in Forlizzi and Ford’s (2000) model is that it includes users’ values as one 
influencing factor in user experience, an aspect apparently ignored by other re-
searchers (e.g. Kankainen, 2003). 

Frameworks by Roto (2006), Mahlke (2007) and Arhippainen (2009) are more 
complex in their presentation. Mahlke’s (2007) CUE-model is very detailed and 
depends on interaction characteristics and system qualities distinguishing the 
user’s emotional responses to them. The temporal aspect of UX is not taken into 
account in the view of Mahlke (2007). Arhippainen (2009) describes in detail fac-
tors that have an effect on user experiences, but her U2E framework seems a very 
list-like collection of the key UX factors. However, her perspective is commendable 
in that she also includes user values as one influencing factor on user experience, 
and brings out the fact that user experience can be both subjective and collective. 
In the models user experience extending beyond the core process of exchange 
and the usage of products and services should be presented in order also to en-
compass antecedents such as anticipation, and post-usage activities such as 
remembering and reflecting. Roto’s (2006) model appears to be a promising initia-
tive towards illustrating the nature of user experience by, for example, highlighting 
that overall user experience is formed out of individual use cases. User Experi-
ence Frames by Cockton (2009) also have a more detailed focus than some of the 
aforementioned abstract models, as UEFs attempt to highlight how values unfold 
and become visible during interaction. UEFs extend beyond first impressions to 
the motivations that guide human choice. Thus, approaches to user experience by 
Roto (2006) and Cockton (2008b; 2009) especially were found to be valuable and 
clarifying in this thesis work. 

While reaching a shared definition is not a panacea for resolving a number of 
problems relating to user experience, it does serve as an initial and crucial step 
towards an integrated framework of user experience (Law et al., 2009). UX itself 
cannot be described by describing the UX factors, but UX factors and their main 
categories can be used to describe the situation in which a person felt a particular 
UX (Roto et al., 2011). UX factors also help identify the reasons behind a certain 
experience. 
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2.1.3 Evaluation of user experience 

Despite the extensive research on user experience in both industry and academia, 
there is still a lack of systematic research on how to evaluate and measure UX 
(Vermeeren et al., 2010). No generally accepted overall measure of UX exists, but 
UX can be made assessable in many different ways (Roto et al., 2011). 

What makes UX evaluation especially challenging is that one person’s experi-
ence cannot be shared as such by another person. In addition, experience and 
value may be difficult or even impossible to express to another person (Arhip-
painen, 2009). As UX is subjective (e.g. Law et al., 2009), it does not have an 
objective reference, and therefore systematic capture and objective analysis and 
measurement of user experience is very difficult. Objective usability measures are 
not reliable measures for UX: we need to know how the user feels about the sys-
tem (Obrist et al., 2009). Furthermore, predefined metrics may reveal just small 
parts of the whole UX, and therefore, many UX researchers favour having open, 
qualitative evaluation methods (Vermeeren et al., 2010). However, the practicabil-
ity of methods without predefined measures is lower, since data analysis is more 
difficult with qualitative data. 

Furthermore, UX should not only be seen as something evaluable after interacting 
with an object, but also before and during the interaction (Vermeeren et al., 2010). 
While it is relevant to evaluate short-term experiences, given dynamic changes of 
user goals and needs related to contextual factors, it is also important to know 
how (and why) experiences evolve over time. Moreover, Muller et al. (2003) argue 
that, if people are to reflect meaningfully on their experiences, they need time to 
do so. 

In summary, capturing information about user experience is challenging, and 
experimental settings make it even more challenging, as the everyday life context 
is complex and cannot be fully controlled. In an evaluation situation, challenges in 
capturing user experience occur at several levels and phases. Firstly, as human 
experience is always subjective (Greenfield, 2000), the evaluation method should 
capture the relevant parameters describing the subjective experience, which can 
then be recorded for analysis by an external observer. Secondly, as user experi-
ence is dynamic (Forlizzi and Ford, 2000), it can change and evolve during the 
process of interaction. Thus, user experience needs to be sampled several times 
during the use of the product, which often means organizing long-term experi-
ments. Thirdly, interpretation of captured data about user experience is difficult 
(Vermeeren et al., 2010). What is more, user experience evaluation methods 
should not disturb or change the actual usage situation so that the actual user 
experience changes. 

Thus, in order to gain as reliable an understanding of user experience as pos-
sible, user experience data need to be gathered in real usage situations and from 
real end-users who have preferably had the service to be evaluated in a personal 
and long-term use. Case studies can be used in creating a research setup for 
evoking user experiences and then collecting user experience data about technology 
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under evaluation, but the conditions discussed above should be taken into account 
when planning and conducting user experience studies. As the usage situations, 
including the physical and social environment, usage tasks, etc., and naturally also 
the users, may be very different between case studies, it may be necessary to 
modify the experience collection methods case by case. 

The benefits in terms of a rich picture of UX and higher scientific quality by col-
lecting data with a combination of UX evaluation methods are well recognized 
(Vermeeren et al., 2010). But we need more guidance on which methods work 
together well, how to effectively analyse the data from different sources, and what 
kinds of UX data are especially useful (ibid). Isomursu (2008) has discussed the 
methods and problems related to collecting information about user experience in the 
context of user studies. These methods are discussed in the following subsections. 

2.1.3.1 Before-use evaluation 

Our abilities to predict our own experiences in a hypothetical or future setting are 
very limited (Gilbert and Wilson, 1990; Wilson, et al. 2000). But before-use evalua-
tions can become valuable, especially for acquiring information about attitudes 
and expectations that may be relevant for evaluating the results and impacts of the 
case study and setting the baseline for the evaluation by describing and measuring the 
starting point so that improvements and changes introduced by the technology can 
be identified and measured. The new mobile service often aims at improving or 
supporting the life of users in some way. For evaluating whether improvement 
happens, the situation prior to the case study needs to be evaluated. For evaluating 
improvements, it is crucial to identify the right value parameters that are used for 
evaluation. 

At the beginning of the study period, the users are often introduced to the new 
technology under evaluation, and perhaps trained in using it. Observing the intro-
duction and training situations allows a good opportunity for exploring the issues 
related to the adoption of the technology in question. Furthermore, the case study 
may result in attitude changes that can be identified only if the attitudes before and 
after the case study can be measured and compared. However, experience shows 
(e.g. Isomursu et al., 2008) that it may be difficult to predict before the experiment 
what relevant parameters related to expectations and attitudes might be needed 
for interpreting the results, as the values and attitudes of users often unfold only 
during the case study. This could be solved by a deeper user study concentrating 
on the values and attitudes of the users already prior to the study. 

2.1.3.2 During-use evaluation 

During-use evaluation can focus not only on evaluating the user experience 
evoked by the technology under evaluation, but also how the technology affects 
the lives of its users (Isomursu, 2008). As Abowd et al. (2002) have pointed out, 
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controlled studies in usability laboratories cannot lead to deep, empirical evalua-
tion results. What is needed is real use in an authentic setting. Collecting infor-
mation about user experiences at the time they happen requires in situ data col-
lection methods (Consolvo et al., 2007) that can be applied during the use of tech-
nology. This means that the tools and methods used for collecting user experience 
data need to be integrated into the everyday practices of the users and therefore 
need to be quite invisible. The user experience evaluation method may actually 
“steal the show” (Isomursu et al., 2007) if it is more visible and needs more atten-
tion and cognitive processing from the user than the actual technology under eval-
uation. Thus, the user experience evaluation method should aim at not disturbing 
or changing the actual usage situation so that the actual user experience changes. 
However, the fact is that this is extremely difficult, as measurement of a phenome-
non itself has effects on that phenomenon (Heisenberg, 1927; Morwitz, et al., 
1993). Humans are not very good at analysing what actually caused an experi-
ence (Dutton and Aron, 1974), so it can be difficult for users to identify whether the 
experience was caused by the technology under evaluation or by the user experi-
ence evaluation method (or any other event in the life of the user). For example, 
automated compilation of activity logs makes it possible to discreetly follow the 
actual usage patterns that have emerged during use. 

2.1.3.3 After-use evaluation 

At the end of the case study the users usually discontinue using the technology 
under evaluation. This is a point where, typically, a feedback survey is performed. 
At this stage, the users can report on their user experiences in the form of story-
telling and reflect on their experiences. However, as humans are naturally not very 
good at memorizing experiences, the limitations of after-use methods must be 
acknowledged. It is extremely difficult for humans to compare even their own ex-
periences when they are separated by time. Human memory of experiences is 
quite untrustworthy, thus rendering our ability to recall past experiences so that we 
can compare them with other experiences (e.g. Schultz and Hanusa, 1978) or 
describe them reliably after time has passed. 

After-use evaluation provides an opportunity to evaluate possible changes in 
the attitudes of the users by comparing situations before and after use, and hear-
ing the explanations of users for possible attitude changes (Isomursu, 2008). This 
kind of data can be collected from interviews or questionnaires or a combination of 
both. Experiences indicate that the reply rates for questionnaires made after the 
user study are higher than questionnaires made before the study. One explanation 
might be that the users feel they have more to contribute after participating in the 
user study, as they are able to relate their experiences by sharing stories (Isomur-
su, 2008). At this point in the case study, users are familiar with the technology, its 
limitations and possibilities, and feel they better share the language and concepts 
used by technology developers and researchers. This can be exploited by combining 
after-use evaluation with brainstorming or other methods suitable for participatory 
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design. The goal of brainstorming can be to create new ideas for using the same 
technology for other purposes by generating new scenario proposals, or creating 
improvement ideas. 

2.1.4 Design for user experience 

It is sometimes difficult to make a sharp distinction between design and evaluation 
methods (Vermeeren et al., 2010). Design methods often aim to inspire develop-
ers when they create new products and designs. As Vermeeren et al., (2010) 
state, the interest is in finding the means to evaluate the UX of existing concept 
ideas, design details, prototypes, or final products. The main focus of evaluation 
methods is to help in choosing the best design, to ensure that the development is 
on the right track, or to assess whether the final service product meets the original 
UX targets. 

As Wright et al. (2003) have stated, we cannot design an experience, but with a 
sensitive and skilled way of understanding our users, we can design for an experi-
ence. Also, no one can design the experience of others, but one can design the 
elements that influence the user experience (Arhippainen, 2009). Users’ values 
(covered in the next section) affect their experiences of products and services, and 
thus this relationship has to be considered in the design process right from the 
beginning (Kujala and Väänänen-Vainio-Mattila, 2009). 

Battarbee (2004) has compared several approaches to learning about the sub-
jective experiences of others: 

�x Applied ethnography – analytical reporting of observations 
�x Empathic approach – observations are balanced with empathy 
�x Participatory approach – supporting the creative thinking of participants 
�x Inspirational approach – people’s idiosyncrasies fuel creativity and ideation. 

Being user-centred does not mean that designers even agree on how to best 
involve the user in the design process and to what extent. The roles of the designer 
and researcher vary. Design ethnography focuses on the practice, and aims at 
being much less invasive. The ethnographic approach leans on a more rigid theo-
retical and methodological background than the interpretation-based empathy and 
inspiration approaches. The empathy-based orientation is built around the designer 
as a person, but balances this with observations to create a working balancing act 
and to filter out misinterpretation or over-interpretation. Participatory approaches 
to user experience support participatory design and a greater involvement of people 
in the process through the co-construction of an understanding. The inspiration-
oriented approach is also a designer-centred, even artistic, approach that treats 
people as a source of stories and the subject of curiosity. All these approaches 
can be lauded for being sensitive to people’s experiences and supporting design 
for user experience. 
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2.2 Value 

“People’s behaviour makes sense if you think about it in terms of their goals, 
needs, and motives.” (Nobel laureate Thomas Mann) 

Values have been understood as intrinsic, lasting and relatively steady beliefs and 
desirable goals that serve as guiding principles in people’s lives (Schwartz, 1992). 
Values are standards, from which beliefs, attitudes and consequently behaviours 
are formulated (e.g. Madrigal and Kahle, 1994). As Friedman (1997) points out, 
we can say that any human activity reflects human values. Accordingly, individuals 
show their values through the acquisition of services (Kahle, 1988). Researchers 
have developed numerous different terms to describe value, where usually the 
perspective and context within which the value is considered differentiates the 
concept. But regardless of the extensive literature and research on customer value, 
it is still argued that the construct requires further refinement and development (e.g. 
Sánchez-Fernández and Iniesta-Bonillo, 2007; Woodruff, 1997). 

2.2.1 Value definitions 

The first stream of customer-perceived value literature conceptualized value as a 
uni-dimensional construct, and adopted a cognitive approach to investigating how 
customers perceive and evaluate value. Zeithaml (1988) characterized “value in 
exchange”, according to which the perceived value is the consumer’s overall as-
sessment of the utility of a product based on perceptions of what is received and 
what is given. For example, customers themselves defined value in four ways: (1) 
value is low price; (2) value is whatever I want in a product; (3) value is the quality 
I get for the price I pay; and (4) value is what I get for what I give (Zeithaml, 1988). 
This means-end chain approach explains hierarchically how an individual cogni-
tively runs through the consumption process. Thus, it presents the customers as 
passive buyers and users to whom the service organizations simply deliver their 
particular product or service offering with predetermined and controlled value 
propositions. 

These uni-dimensional approaches have been criticized as too narrow and 
simple to explain customer-perceived value, as they regarded value as a cognitive 
ratio between service quality and cost, and ignored the multi-dimensionality of the 
value construct. Thus, the multi-dimensional research approach emerged to 
acknowledge customer value as a multi-dimensional construct that also included 
hedonistic and social value in addition to utilitarian value (e.g. Sheth et al., 1991b; 
Woodruff, 1997; Sweeney and Soutar, 2001; Holbrook, 2006). 

Sheth et al. (1991b) have focused in their theory on the development on con-
sumption values, explaining why consumers choose to use or not to use a specific 
product. According to Sheth et al. (1991b), (1) consumer choice is a function of 
multiple consumption values, (2) consumption values make different contributions 
in any given choice situation, and (3) consumption values are independent. Also, 
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Sweeney and Soutar (2001) showed that multiple value dimensions explain con-
sumer choice better, both statistically and qualitatively, than does a ‘value for 
money’ item and produce superior results when investigating consumption value. 
Woodruff and Gardial (1996) proposed a ‘customer value hierarchy’ that took a 
broader perspective of value than a narrow focus on product attributes and de-
fined the customer value as follows: “The customer’s perception of what they want 
to happen in a specific use situation, with the help of a product and service offer-
ing, in order to accomplish a desired purpose or goal.” Subsequently, Woodruff 
(1997) defined customer value as a “customer’s perceived preference for and 
evaluation of those product attributes, attribute performances, and consequences 
arising from use that facilitate (or block) achieving the customer’s goals and pur-
poses in use situations”. This hierarchical structure of customer value is repre-
sented by using a means-end chain where product attributes represent the lowest 
level and goals and purposes the highest level of the customer value hierarchy. 
Lower levels are the means by which the higher level ends are achieved. 

Thus, according to Woodruff (1997), value is perceived by customers through 
the use or consumption of a product or service. Vargo and Lusch (2004) intro-
duced this new value perspective as the concept of “value in use” in which value is 
realized when a service is used. Service users are thus both co-creators and 
judges of service value, and therefore value in use is individual to every user. 
Sandström et al. (2008) have given the following conceptualization of value in use: 
“Value in use is the evaluation of the service experience, i.e. the individual judg-
ment of the sum total of all the functional and emotional experience outcomes. 
Value cannot be predefined by the service provider, but it is defined by the user of 
a service during the user consumption.” Value in use is usually conceptualized as 
a cognitive assessment (Sandström et al., 2008), but it differs from the “value in 
exchange” view (Zeithaml, 1988), whereby value is produced in the form of a good 
and exchanged with a customer. 

Holbrook (2006) defines customer value as “an interactive relativistic prefer-
ence experience” that occurs to the extent that products perform services, and 
adopts a phenomenological definition of value by saying so. In other words, the 
customer value involves an interaction between an object and a subject, and this 
object-subject interaction is relativistic in comparative, personal, and situational 
senses. Furthermore, customer value entails subjective hierarchical preferences 
based on an individual’s situation-specific comparisons such as like/dislike and 
good/bad. Finally, such an interactive relativistic preference attaches not to the 
object itself, but rather to the relevant consumption experience. This view is con-
trary to the definition by Boztepe (2007), according to whom customer value is 
where value refers to the evaluation of some object/product by some subject/user. 

Cockton (2008b) adopts the term “worth”, and defines it as a balance of value 
over costs. A worthwhile design delivers sufficient value to its intended beneficiar-
ies to outweigh costs arising from the means. Human activity is guided by motiva-
tors and demotivators, and the balance of motivators and demotivators associated 
with a product or service determines its worth (Cockton, 2009). A happy ending 
requires outcomes to be worthwhile, i.e. with positive consequences outweighing 
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negative ones. Cockton’s (e.g. 2009) Worth Maps reveal a relationship between 
outcomes (worthwhile/adverse) and service attributes mediated by user experience. 
They make a strong point, namely that value can only arise through user experi-
ences (also detailed by UEFs). Worth in experience is the result of active user 
engagement with a mobile, and not the passive receipt of a pre-defined set of 
values. 

Kujala and Väänänen-Vainio-Mattila (2009) clarify the concept of value from the 
user’s point of view by suggesting that the perceived value of the product is not 
located in system/product properties, but arises as a consequence of the user’s 
perception and experience of a system/product. Perceived value is the result cre-
ated through user-product interaction in a particular context. In addition, the user 
brings their psychological values, needs, and goals to that interaction. Thus, the 
resulting perceived value also depends on the individual who perceives a product 
or system and the psychological values that individual person possesses. 

Vargo (2008) and Helkkula et al. (2010) have characterized “value in context” 
as value experienced by customers within their individual phenomenological con-
texts, not only related to the actual use of the service but also including the imagi-
nary or anticipated use of the service. Helkkula et al. (2012) further proposed a 
concept “value in the experience” as individual service customers’ lived experi-
ences of value that extends beyond the current context of service use to include 
past and future experiences and service customers’ broader lifeworld contexts. 

To conclude, value perceptions may differ according to usage situation (Anckar 
and D’Incau, 2002), which indicates that the benefits of mobile services are de-
pendent on the context in which they are used (Åkesson, 2007). Customer value is 
a dynamic concept because the perceived value of a product or service may 
change over time (van der Haar et al., 2001). But the context in which users expe-
rience value do not necessarily equate with the service contexts proposed by the 
service provider. Vargo and Lusch (2008) recognize the phenomenological, expe-
riential nature of value, where actors makes sense and determine value of service 
experientially in a specific context, and define value as “always uniquely and phe-
nomenologically determined by the beneficiary”. 

Definitions that give no account of the capability of users to imbue services with 
value are easily refutable. Furthermore, means-end models by e.g. Zeithaml 
(1988) ignore contextual factors and regard value perception as a cognitive pro-
cess. Woodruff and Gardial (1996) noted that customers’ value judgments are 
determined and subject to change within the constraints of a particular use situa-
tion. Their customer value hierarchy started to reflect the complexity and dynamics 
of the concept, but it did not go more deeply into various dimensions of value. 
Cockton’s (e.g. 2009) view on ‘worth’ is not a simple ratio calculation, but involves 
a judgment of whether benefits are worth sacrifices. Value definition by Woodruff 
(1997) incorporated both desired and received value and emphasized that value 
stems from customer’s learned perceptions, preferences, and evaluations, and 
that customer value thus changes over time. The perspective of value in use by, 
e.g. Vargo and Lusch (2004), ignores the different phases of user experience but 
acknowledges the user’s role in value co-creation. But the approach of value in 
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context (e.g. Helkkula et al., 2010) fills this void by emphasizing that it is possible 
for service customers to experience value even before they have direct experience 
or use the service. 

There is a need to have an extended view of user value beyond the narrower, 
traditional perspectives of value that fail to address the full scope and nature of 
user experience, and that see value as something pre-defined and embedded in a 
product by the service provider and then recognized by users. In this work especially 
the views of ‘worth’ (e.g. Cockton, 2008b), ‘value in context’ (e.g. Helkkula et al., 
2010) and ‘value in the experience’ (Helkkula et al., 2012) created the basis for the 
development of value framework and proposition of ‘value in experience’ concept, 
as they were seen to be good initiatives striving to address a more holistic per-
spective of value. 

2.2.2 User values 

“We do not see things as they are; we see things as we are.” (The Talmud) 

How a user experiences value depends largely on that particular user’s personal 
and unique values and internal conditions (cf. Forlizzi and Ford, 2000; Kaasinen, 
2005). When we think of our value, we think of what it is important to use in life 
(Schwartz, 2006). Each of us holds numerous values that are ordered by im-
portance relative to one another, and these value “priorities” or “hierarchies” charac-
terize us as individuals (ibid). Schwartz’s (2006) view of values is that they serve 
as internalized guides to individuals in their lives; people use them as standards 
and criteria for evaluating and justifying actions (rarely with a conscious weighing 
of alternatives or their consequences). Actions become more attractive and valued 
subjectively to the extent they promote the achievement of valued goals. 

Holbrook (1999) makes a clear distinction between ‘value’ and ‘values’, and de-
fines ‘value’ as the outcome of an evaluative judgment, whereas ‘values’ are the 
standards, rules, criteria, norms, goals, or ideals that serve as a basis for an eval-
uative judgment. According to Sánchez-Fernández and Iniesta-Bonillo (2007), in 
contrast to the term ‘value’, ‘values’ are the implicit criteria that an individual uses 
when forming a preference judgment. Thus, perceived value and personal values 
are not the same concept, but are clearly distinct. 

Lages and Fernandes (2005) define service personal values as a customer’s 
overall assessment of the use of a service based on the perception of what is 
achieved in terms of their own personal values. Furthermore, the use of a service 
can be a way to fulfil and demonstrate users’ personal values (Lages and Fer-
nandes, 2005). Allen and Ng (1999) suggest that psychological values shape 
users’ evaluation of products in two ways. First, users evaluate a product’s utilitarian 
meaning and make an attribute-by-attribute judgment. Second, users evaluate a 
product’s symbolic meaning with an affective, intuitive and holistic judgment. Fur-
thermore, Madrigal and Kahle (1994) have stated that even though a scale is 
missing by which to assess personal values, they are considered better predictors 
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of an individual’s behaviour and even more important than the effect of attitude on 
user behaviour (Durgee, 1996). 

Kujala and Väänänen-Vainio-Mattila (2009) propose the term ‘user values’ that 
is employed for users’ motivations as in psychology, i.e. to describe the users’ 
psychological values that affect their views as to what kind of purpose, functions 
and characteristics are important to them in a certain usage situation and context. 
The values represent both users’ preferences as to what is important to them and 
aversions to what they want to avoid. Thus, user values are users’ internal con-
ceptions of what is important in a certain usage context, and they are not percep-
tions of products. 

Values can be used to predict or explain the acceptance and attractiveness of 
new systems or products in organizations or by masses or consumers (Kujala and 
Väänänen-Vainio-Mattila, 2009). Also, Jurison (2000) and Kim et al. (2007) have 
concluded that a higher perceived value indicates a greater willingness on the part 
of the user to adopt the technology. The extensions of the original TAM model now 
include value-related aspects, and for example, Kaasinen (2005) identifies per-
ceived value as one of the four factors of user acceptance. According to Kaasinen 
(2005), values define the key features of the services that are appreciated by the 
users and other stakeholders, the main reasons why the users are interested in 
new services. 

2.2.3 Value dimensions 

Individuals and groups have different value priorities or hierarchies (Schwartz, 
2006). What distinguishes one value from another is the type of goal or motivation 
that the value expresses (ibid). A sample of customers may express preferences 
for hundreds of attribute and consequence value dimensions (Woodruff and Gar-
dial, 1996). Value dimensions are stated in the language of the customer, which 
often differs from the language of the seller (Woodruff, 1997). The customer value 
hierarchy given by Woodruff (1997) suggests that desired value is composed of 
preference for specific and measurable dimensions, namely the attributes, attribute 
performances, and consequences linked to goals for use situations. Different types 
of value might emerge from users’ experiences with services (Boztepe, 2007). 

Hirschman and Holdbrook (1982) described consumers as either problem-
solvers or seekers of fun and enjoyment, and thus refer to utilitarian vs. hedonic 
consumption. Babin et al. (1994) followed the same categorization and developed 
a value scale that assesses these two dimensions of consumer value: 

�x Utilitarian – instrumental, task-related, rational, functional, cognitive, and a 
means to an end 

�x Hedonic – entertainment and emotional worth; non-instrumental, experiential, 
and affective. 
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A framework of consumer value created by Sheth et al. (1991b) includes five value 
dimensions: 

�x Functional value – effective task fulfilment, whether a product is able to 
perform its functional, utilitarian, or physical purposes, monetary value or 
superiority compared with the alternatives 

�x Social value – social approval and the enhancement of self-image among 
other individuals, product or service use with others 

�x Emotional value – aroused feelings or affective states 

�x Epistemic value – experience of curiosity, novelty or knowledge gained 

�x Conditional value – situational circumstances that impact choice. 

These value dimensions were further complemented with categories of user values 
identified by Kujala and Väänänen-Vainio-Mattila (2009), mostly based on psycho-
logical literature (e.g. Maslow, 1970; Schwartz, 1992): 

�x Growth and self-actualization value – self-actualization, creating, inde-
pendent thought and action 

�x Traditional value – respect, commitment, and acceptance of the cultural 
customs and ideas 

�x Safety value – security, social order, healthy, comfort, freedom from fear 

�x Universal value – understanding, appreciation, tolerance, and protection 
for the welfare of all people and for nature. 

Schwartz’s (1992) value model has been used extensively for analysing the de-
velopment of value priorities across time and between groups of people around 
the world. The model structures human values into ten value types and nearly 60 
individual values. They are the basic values that individuals in all cultures recog-
nize. Different value types serve either individual interests or collective interests, 
and some value types have features of both. The value model is based on the 
principle that values are always ordered by relative importance. Actions in pursuit 
of any value have consequences that conflict with some values but are congruent 
with others. In the following the value types as defined by Schwartz (1992) are 
summarized: 

�x Power – wealth, authority, social power, preserving public image and social 
recognition 

�x Achievement – demonstrating competence, especially with a view to ob-
taining social approval 

�x Hedonism – pleasure and sensual gratification 

�x Stimulation – a need for arousal and variety that keeps activation and at-
tention at an optimal level 
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�x Self-direction – self-respect, independent thought and action, e.g. freedom, 
curiosity, creativity and choosing one’s own goals 

�x Benevolence – wellbeing of the people one interacts with closely on an 
everyday basis, including, for example, helpfulness, loyalty, honesty, and 
responsibility 

�x Conformity – not performing actions that are likely to harm or upset others 
or violate social norms, for example obedience and politeness 

�x Tradition – respect towards customs and ideas that have been accepted to 
represent shared experience and fate 

�x Universalism – welfare of all people and nature, including e.g. equality and 
wisdom 

�x Security – safety, harmony and stability in society, sense of belonging. 

Holbrook (1994; 1999) suggested a typology of consumer value that is a more 
comprehensive approach to the value construct, and defined more sources of 
value. It has three key underlying dimensions, namely those between: 

1) Extrinsic value (product or experience serves instrumentally as a means to 
an end) versus 

Intrinsic value (consumption experience is appreciated for its own sake as 
a self-justifying end-in-itself) 

2) Self-oriented value (the effect the product or experience has on me) versus 
Other-oriented value (how the product or experience affects others) 

3) Active value (value perceived through the direct use of some product) versus 

Reactive value (appreciation of some consumption experience wherein an 
object affects oneself rather than vice versa) 

Lee et al. (2011) classified the dimensions of values as either: 

�x Consumer values (CV) – internally based beliefs that guide consumer’s 
behaviour when purchasing products or services, typically generalizable 
across consumer behaviour situations 

�x Perceived product attributes (PPA) – externally based and typically contin-
gent on the product itself, i.e. product-specific. 

Sweeney and Soutar (2001) developed four value dimensions to assess custom-
ers’ perceptions of the value of a consumer durable good: 

�x Emotional – the utility derived from the feelings or affective states that a 
product generates 

�x Social – the product’s ability to enhance social self-concept 
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�x Quality/performance – the reduction of product’s perceived short-term and 
longer term costs 

�x Price/value for money – perceived quality and expected performance of the 
product. 

Lages and Fernandes (2005) have developed the Service Personal Values (SERVPAL) 
scale that presents three individual dimensions of service value: 

�x Peaceful life – pleasurable life, tranquility, safety and/or harmony 

�x Social recognition – gaining respect from others, social recognition and status 

�x Social integration – strengthening of friendships, becoming more integrated in 
the group, better relationships at the social, professional and family levels. 

Boztepe (2007) has identified four major categories of use value (sub-categories 
are further elaborated with more detailed concepts): 

�x Utility – utilitarian consequences of a product, encompassing the sub-
categories of convenience, quality and performance, economy 

�x Social significance – socially oriented benefits, encompassing the sub-
categories of social prestige and identity 

�x Emotional – affective benefits of a product, encompassing the sub-
categories of pleasure and sentimentality 

�x Spiritual – spiritual benefits such as good luck and sacredness. 

There have also been efforts to identify value dimensions specific to certain usage 
contexts. For example, Clarke (2001) suggested value proposition dimensions relat-
ed specifically to m-commerce, as follows (later completed by Åkesson, 2007): 

�x Ubiquity – service available everywhere and anytime; content relevant to 
user’s situation 

�x Convenience – time and place utility for users; good overview of service of-
ferings and contents within the service 

�x Localization – relevance depending on user’s geographical position; adap-
tation to the time of day 

�x Personalization – personal relevance through individual preferences. 

Furthermore, Åkesson (2007) added another dimension to Clarke’s (2001) de-
scription of the dimensions of value proposition, namely: 

�x Socialization – user’s willingness to contribute user-generated content, desire 
to share experiences, ideas and opinions, support for community building. 

Socialization value can thus be seen more as an interaction with others than the 
appreciation received from the others. 
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The theory by Sheth et al. (1991b) defines a complex multi-dimensional struc-
ture for perceived value, but it can be seen to ignore some sources of value. Both 
the contents and structure of values in Schwartz’s (1992) theory have been vali-
dated in over 70 countries around the world, but they describe the basic, universal 
values. Holbrook’s typology (1994; 1999) was one of the approaches that contrib-
uted more to the understanding of the nature of perceived value and defined more 
sources of value than previous studies. But the complexity of its structure might 
make its use in practice complicated for capturing the different dimensions of value. 

Woodruff (1997) states that new qualitative techniques are needed to explore a 
broader, more complete range of desired value dimensions, particularly related to 
consequences. However, value classifications have been criticized (Le Dantec et 
al., 2009) because they restrict the analysis to a set of preconceived values rather 
than inquiring about the values that appear and are relevant in the particular us-
age context. Furthermore, doubts have been expressed as to whether any value 
classification confined to a paper could be comprehensive (Friedman et al., 2006). 
There is a real danger that value classifications can reduce the scope of analysis, 
therefore leaving out important context-specific details. 

2.2.4 Evaluation of and design for value 

Good design should result in good outcomes, and these are a vital element of user 
experience (Cockton, 2009). It is thus essential that designers develop a clear 
shared understanding of design purpose (i.e. the ‘ends’ of design), and keep this 
entirely separate from any consideration of the ‘means’ of design (i.e. the design 
elements that enable interactive UXs) (ibid). Designing worth means designing 
things that will motivate people to buy and use products (Cockton, 2006). 

Although the conceptual importance of customer value is recognized in organi-
zation environments, its application in real-life studies lags behind, because the 
practical use of the concept still poses difficulties (van der Haar et al., 2001). One 
of the problems is that customer value can be defined at different abstraction 
levels and, consequently, has to be measured at these different levels. The different 
approaches to taking into account values in design work do not yet have clearly 
established activities or methods for identifying user values and integrating them 
into practical design processes (Kujala and Väänänen-Vainio-Mattila, 2009). Nev-
ertheless, identifying values, implementing them into design work and evaluating 
the success of this implementation can be seen as essential activities. 

But it is challenging to determine and measure the value, since it is evaluated 
so individually and personally. People’s inner thoughts and explicit speech are an 
essential part of sense making that illuminate but do not, and are not able to, fully 
reveal lived experience (Helkkula et al., 2012). In addition, users’ iterative sense 
making is not a linear process (ibid). Furthermore, people do not usually think 
about their values and may therefore have difficulties in verbally stating them (Hoyer 
and MacInnis, 2007). Users may not even recognize their own values, and the un-
derlying values behind more self-explanatory values might remain hidden. In psy-
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chology, it is well known that some values are unconscious or socially not desirable 
to mention. Perceived value also may easily vary, especially due to the changing 
conditions related to the users themselves and across different evaluation contexts. 

Woodruff and Gardial (1996) have developed Values and Lifestyles (VALS) 
methods for measuring consumer value. VALS segments people according to their 
enduring beliefs, and consists of categories such as innovators, achievers, think-
ers, etc. However, these categories are very stereotypical and concerned only with 
generalities, even though they have their basis in reality (Boztepe, 2007). Such 
groupings can help designers establish the general positioning of a product, but 
they fail to help designers identify details that constitute a difference in people’s 
experiences with the product (Boztepe, 2007). Also, this approach does not suffi-
ciently take contextual factors into account. 

Other established customer value measures, such as the Customer-Perceived 
Value Measurement scale (PERVAL) by Sweeney and Soutar (2001), consider 
customer value and its measurement as a linear process that involves pre-, in-, 
and post-service consumption phases, or simply as a judgment of value based on 
in-use experience, usually on the perception of some type of customer trade-off 
between perceived benefits and sacrifices. Other traditional approaches to meas-
uring customer value emphasize the predefined value categories in the context of 
a particular type of service, and do not incorporate a more longitudinal perspective 
(Holbrook, 1994; Zeithaml, 1988). 

The existing methods are often based on observing users’ reactions to existing 
products. Since experiences are attained through activities, among other things, 
various other ways of doing things should also be looked at (Boztepe, 2007). By 
examining the activities surrounding the use of the service, we could learn more 
about the ways by which the service experience leads to desirable consequences 
and value (ibid). 

Worth Maps connect means to ends and look beyond designs and usage to a 
broader range of interdependent connections between designs, usage, outcomes, 
evaluations and beneficiaries (Cockton, 2009). They allow designers to indicate 
which feelings are expected to arise during an interaction and when, and how 
these feelings will then shape the course of subsequent interaction. They are 
network structures, where design means comprise design elements (materials, 
features, qualities) and user experiences. Together, these means should combine 
to produce worthwhile outcomes. User experiences in worth maps are treated as 
the means to an end of worthwhile outcomes, but the quality of the user experi-
ence will impact on the worth achieved by a design (ibid). Positive means-end 
chains indicate the expectations of designers that design elements will enable 
positive user experiences that result in a worthwhile outcome (Cockton, 2009). 

A laddering approach is used to capture user cognitions about products by ask-
ing users to identify important product attributes and then recursively asking why 
these particular attributes are important and those not (Cockton, 2008a). This 
ascent is repeated up the ladder until a user can say only that something really 
matters to them. This approach identifies associations that are important, frequent, 
and credible to consumers, and has widespread use (ibid). 
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Kujala and Väänänen-Vainio-Mattila (2009) argue that user involvement is es-
sential in identifying user values, interpreting the practical meaning of the values 
and implementing the values in products. Many traditional value measures focus 
on after-use evaluations of a specific service and do not take into account how the 
imagined experiences may influence user value perceptions. In order to really 
consider the user’s point of view, users should be able to direct the focus of the 
future product and not just react to existing designs (Kujala and Väänänen-Vainio-
Mattila, 2009). Furthermore, even if the user values were known in the early phas-
es of development, the interpretation of the meaning of user values is still value-
loaded. Developers’ perceptions may be biased, as they view system goals and 
user preferences through their own set of values and assumptions. 

As stated by Parasuraman (1997), no single measurement scale is sufficient for 
capturing so complex a construct as value, which involves also many variables. 
Furthermore, research methods that aim at objective approximations and general-
ized outcomes from large samples are not applicable; instead, interpretive meth-
ods or techniques, such as narratives, that focus on the subjective experience and 
attempt to understand how users make sense of it can be used to collect data in 
relation to value (Helkkula et al., 2012). Even though there is an advantage in the 
ease and speed of deductive approach and analysis, difficulties arise if a respond-
ent is driven into a set of pre-determined values that cannot be perfectly related to 
the problem (Lages and Fernandes, 2005). Predefined scales could be used in 
conjunction with interpretive methods, as both these approaches can provide 
complementary information and understanding considering the nature and experi-
ence of user value. 

2.3 Relationship between user experience and value 

The relationship between user experience and user-perceived value has not 
gained much attention and remains little researched and defined. However, such 
an investigation is vitally important, as customer-perceived value and the mean-
ings of service experiences are no longer seen as fixed and linked to service at-
tributes and characteristics (Helkkula and Kelleher, 2010). In contrast, each indi-
vidual customer is now seen to form their personally perceived meanings based 
on their personal and subjective experiences (ibid). 

Cockton’s (e.g. 2009) Worth Maps reveal a relationship between outcomes 
(worthwhile/adverse) and service attributes mediated by user experience (Figure 5). 
They make a strong point that value can only arise through user experiences (also 
detailed by UEFs). User experiences are seen as the bridge between design ele-
ments and worthwhile outcomes. Cockton highlights that there has to be an active, 
engaged, and involved user presence, not simply passive usage, for worthwhile 
outcomes. Thus, worth in experience is the result of active user engagement with 
a mobile, and not the passive receipt of a pre-defined set of values. 
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Figure 5. Worth Map (adapted from Cockton, 2008b). 

Research findings by Helkkula and Kelleher (2010) reveal that customer service 
experiences (i.e. experience in a service setting) are the basis for customer value 
perceptions. As Frow and Payne (2007) put it, value resides not in the object of 
the consumption itself, but in the experience of the consumption. Customers do no 
passively accept the value propositions presented by the service provider, but 
instead uniquely experience and create value within their own contexts. Thus, 
customers are active seekers of meaning, rather than just passive buyers or users 
of products or services (Helkkula and Kelleher; 2010). They do not perceive value 
solely in a cognitive fashion, but they perceive and experience value through their 
cumulative lived and imaginary experiences (ibid). 

According to Sandström et al. (2008) value in use is the assessment of the total 
service experience, which includes both the functional and emotional dimensions. 
Furthermore, individual and situational filters influence the evaluation of service 
experience and value. However, this view regards the value in use as a cognitive 
judgment process of service usage experience (also Vargo and Lusch, 2004), and 
ignores the time spans of user experience and value evaluation. 

As Helkkula and Kelleher (2010) state that, due to the cognitive-affective multi-
dimensional nature of customer-perceived value, it is important to evaluate per-
ceived value from the perspective of the individual’s consumption experience. 
Their findings indicate that customers experience service and value in their own 
contexts, and thus, the analysis of the customer service experience must be aware 
of the effect of contexts, past experiences, and value perceptions. Customers’ ser-
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vice experiences and perceptions of value are inextricably intertwined with their 
current and past customer service experiences (Helkkula and Kelleher, 2010). 

2.4 Studies of mobile services for different user groups 

An overview is provided here of mobile service user studies conducted with differ-
ent user groups. This review gives some initial understanding and characterization 
of different types of people as mobile service users, and interesting related re-
search considering the case studies part of this thesis. 

As the age of adoption and use of mobile phones is getting lower and lower, 
studies are also emerging of very young children’s use of mobile technology. The 
most prominent research into this user group seems to be focused on parent-child 
and peer relations, and on mobile applications developed for gaming and educa-
tional purposes. For example, a mobile gaming experience called “Savannah” was 
designed and explored with ten children between 11 and 12 years of age to en-
courage the development of children’s conceptual understanding of animal behav-
iour (Facer et al., 2004). In this ‘Savannah’ mobile gaming and learning project it 
was discovered that the game’s physical nature arguably contributes to the direct-
ness of the experience, and to children’s enjoyment of the activity out in the field. 
A user study also revealed that even this young age group has grown up expect-
ing rich and immersive media experiences. In a study by Näsänen et al. (2009) a 
system called “Meaning” was tested and evaluated, which enabled both teachers 
and children to share media with parents via smartphones in near-real-time fash-
ion. The children were eager to express their experiences to the parents via the 
mobile media, and they also used photography as a type of tool to interact with 
their peers in face-to-face situations. Findings revealed that the competencies of 
children varied significantly; for example, among the children there were radically 
differing levels of ability in using a camera. 

Mobile services for mobile learning purposes have also been designed and di-
rected for adolescents, usually in the form of games (e.g. by Spikol and Milrad, 
2008; Hwang and Chang, 2011). In the previous mobile service studies it has 
been discovered that fun, collaboration, challenge, and multidisciplinary ap-
proaches extended beyond the four walls of the traditional classroom learning 
create the most promising opportunities for teens’ involvement and engagement. 
For example, Theng et al. (2007) implemented “Mobile G-Portal”, a group of mo-
bile devices, as learning assistant tools supporting collaborative sharing and learn-
ing for geography fieldwork, and tested the system with 39 secondary school stu-
dents. The study findings revealed that students are technology-savvy and have 
considerable experience in using mobile phones. Thus, for this type of user group, 
usefulness was more important than usability as their main criteria in accepting 
and adopting mobile technology. 

Most services developed and targeted on college students appear to be in-
tended mainly for utilitarian purposes. Previous studies of college students as 
mobile service users reveal that for them mobile services should be developed 
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and targeted that address them both as individuals and as part of a larger peer 
group. Survey results by Kennedy et al. (2008) of nearly 2,000 students mainly 
between ages of 17 and 21 revealed that the students are very technology-savvy, 
and regularly use a wide range of traditional and emerging technologies in their 
daily lives. They are also overwhelmingly positive about the use of ICT to support 
their studies. Chen and Katz (2008) revealed that the mobile phone is “a must” for 
college students also for keeping in contact with their family and fulfilling family 
roles. Students use mobile phones for the purpose of sharing experiences and for 
emotional and physical support with their parents. McClatchey (2006) investigated 
the consumption of mobile services among students between the ages of 19 and 
27 years and found that students use mobile services for communicating with their 
peers and for both utilitarian and hedonic purposes, and more so hedonically. For 
students, data services such as SMS and content download are mainly hedonic, 
whereas voice communications are mainly utilitarian. Reference groups also pres-
sure young people to conform to their peers’ choice of mobile service providers 
and play a key role in shaping how they consume mobile services. A mobile vo-
cabulary study system “PhotoStudy” was developed to support the collaborative 
use of images generated by camera phones (Joseph et al., 2005). The Pho-
toStudy was tested with EFL students of an average age of 28.4. In the study it 
was found that participants placed value on the feature that allows them to collab-
orate with a friend. 

For older adults mobile services have been mainly designed for the purpose of 
assistive technology, especially for supporting everyday life and offering greater 
independence to the older person and also in some cases easing the caregiver’s 
burden. For example, different types of reminder support for persons with memory 
disorders (Donnelly et al., 2010), medication management solutions (Nischelwitzer 
et al., 2007), navigation aids (Ziefle and Bay, 2006), support to older persons 
suffering from chronic diseases (Nischelwitzer et al., 2007), and so forth, have 
been developed and targeted on older populations. Kurniawan et al. (2006) ex-
plored issues related to the use of mobile phones by older people, and concluded 
that people over the age of 60 use mobile phones for very limited purposes, and 
avoid using more complex functions. The older users reported that the main rea-
son of owning mobile phones was in case of an emergency. Ziefle and Bay (2006) 
discovered that older adults’ performance of navigation tasks is consistently lower 
compared to that of younger adults. In older people a lowering of memory and 
spatial ability was the main reason. Pinsker et al. (2008) have tested a therapy-
management-system with study participants with a mean age of 64.4 years, and 
discovered that most problems were related to the small alphanumeric keypad, 
which caused the entry of wrong values, and the complexity to change such en-
tries. Häikiö et al. (2007) developed a solution where an NFC-enabled mobile 
phone was used to enable home-dwelling older people to choose their meals to be 
delivered by means of a home care service. The average age of study participants 
was 76.6 years, and results revealed that a touch-based user interface can provide 
an easy-to-learn and adoptive user interface paradigm for older people, to be used 
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in applications integrated with the everyday life of its users. Also, e.g. Rukzio et al. 
(2006) have discovered that older people prefer direct mobile interaction techniques. 

Service design should not be based on the generic models of the users (Abras 
et al., 2004), but nevertheless, target user definitions are often at the level of very 
basic user characteristics, such as age, gender, and study background. Such an 
approach does not help designers develop insights and identify the linkage of 
users’ in-depth service needs, motivations, and values to technology features 
(Kujala and Väänänen-Vainio-Mattila, 2009). Differences in people’s background 
characteristics largely determine the differences in life circumstances to which 
people are exposed, which, in turn, affect their value priorities (Schwartz, 2006). 
Value-oriented segmentation is proven to be better than the traditional approach-
es, such as demographics, in segmenting users (Pura, 2005). Woodruff and Gar-
dial (1996) have developed Values and Lifestyles (VALS) methods to measure 
consumer value. VALS segments people according to their enduring beliefs. VALS 
can be seen as a key contribution in the move from demographic to psychographic 
market segmentation. 

2.5 Gaps in related research 

The concept of ‘value’ has received extensive interest in research in the fields of 
psychology, marketing and more recently, human-computer interaction (HCI), but 
there is still complexity and lack of consensus in the conceptualization, dimensions 
and measurement of value (e.g. Sánchez-Fernández and Iniesta-Bonillo, 2007). In 
the past decade, user experience has received considerable attention in HCI re-
search. Many researchers have already presented alternative models, perspec-
tives and definitions to describe user experience, but one obvious outcome is a 
huge number of diverse views that are disintegrated and scattered in different 
forms and contexts. A shared definition of user experience is still lacking (e.g. Law 
et al., 2008). Even though user experiences are seen as the basis for user value 
perceptions (Helkkula and Kelleher, 2010), the relationship between user experi-
ence and value has not been given much attention. 

The uni-dimensional approaches of value have their advantage in simplicity, but 
they fall short in reflecting the complexity of users’ perceptions of value. The tradi-
tional perspective, concerning what you give for what you get (e.g. Zeithaml, 1988) 
is a very narrow view of the concept, and overlooks for example the situational 
context of use, and the emotional and hedonic aspects of phenomena. This mon-
ey-spent-for-product-quality-view of value seems to also exclude a range of com-
munication products (Boztepe, 2007). Furthermore, it does not focus on the users’ 
part in the co-creation of value. Scholars have acknowledged that this conceptual-
ization of value is a narrow approach to a concept that is essentially multi-
dimensional (e.g. Holbrook, 1994; Sweeney and Soutar, 2001), and involves more 
than just a rational and cognitive assessment of utility. 

The emergence of multi-dimensional models of perceived value provide more 
holistic (and complex) approaches to the nature of value, but these multi-
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dimensional constructs are conceptually ambiguous, explain less variance than is 
explained by their dimensions taken collectively, and confound relationships be-
tween their dimensions and other constructs (cf. Sánchez-Fernández and Iniesta-
Bonillo, 2011). The source of value has been the major disagreement among 
different theories. The question is whether value is something subjectively as-
signed by the user and independent of the product’s physical qualities, or some-
thing embedded in the object and recognized by the user (Boztepe, 2007). A purely 
cognitive and objectivistic approach positions value as inherent in the object, exist-
ing before a subject interacts with or evaluates with it. But the service experience 
does not exist until the user perceives it, and thus, the company will never be able 
to create the experiences or offer predefined value (Vargo and Lusch, 2004). 
Rather than embedded in goods and services, value is centred in the experiences 
of the users (cf. Frow and Payne, 2007). 

A user may derive value at any time during the user experience (Woodruff, 
1997). It is essential to look beyond the static aspects of user experience, beyond 
short-term experiences, and investigate the temporal aspects of UX, i.e. how UX 
changes over time (Law et al., 2009). As Helkkula and Kelleher (2010) state, due 
to the cognitive-affective multi-dimensional nature of customer-perceived value, it 
is important to evaluate perceived value from the perspective of the individual’s 
user experience. Thus, the discussion of value should be conducted and devel-
oped together with a discussion on user experience. However, there has been 
little research to develop an empirically based understanding of value across the 
full scope, all time spans, of user experience. 

To summarise, the field is troubled by vaguely defined terminological concepts 
of value and user experience, and confusion and inconsistency in using the terms. 
There is no clear basis for choosing between alternative models, perspectives and 
definitions. Many existing value constructs seem too narrow and generic, and 
complementation of value dimensions would increase the constructs’ applicability 
and usefulness across different service contexts. As stated by Cockton (2008a), it 
is important to evaluate value above the level of abstract product attributes and 
immediate functional or psychosocial consequences. Service judgment should be 
made by outcomes and lasting impacts that endure beyond interaction, and not by 
the qualities of user experience during interaction (Cockton, 2006). 

What is more, the understanding of users is often at the level of very basic user 
demographics, but such an approach does not help designers develop insights 
and identify the linkage of users’ in-depth service needs, motivations, and values 
to technology features (Kujala and Väänänen-Vainio-Mattila, 2009). Design work 
should not be based on generic models of the users (Abras et al., 2004). Differ-
ences in people’s background characteristics largely determine the differences in 
life circumstances to which people are exposed, which, in turn, affect their value 
priorities (Schwartz, 2006). Gaining an understanding and acting on users’ per-
sonal values is seen as a powerful tool to better comprehend user behaviour and 
reach the potential users (Durgee, 1996), and thus, more research is needed on 
identifying the important value dimensions of different user groups in order to 
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close the gap between what developers and service providers believe that the 
users value and what the users actually value. 

Thus, there is a need for an extended view of value beyond the narrower, tradi-
tional perspectives that give no account of the user’s role in value co-creation and 
fail to address the full scope and nature of user experience and value. Previous 
definitions also pose problems due to their lack of sufficient consideration of other 
definitions. Further empirical research into investigating and interpreting user-
perceived value is needed in order to increase generalizability across contexts and 
extend coverage over different stages of user experience and dimensions of value. 



3. Overview of the case studies 
 

56 

3. Overview of the case studies 

The data for this dissertation was collected within the context of different technolo-
gy research projects during the years 2007–2011 while the author was working at 
the VTT Technical Research Centre of Finland. The author’s contribution and role 
in the case studies has already been presented in Section 1.4. 

3.1 Individual case studies 

An overview is provided in what follows of the seven individual mobile service 
case studies that form part of this dissertation. Value in experience evaluation of 
these cases studies is presented in Section 4.2. 

3.1.1 Mobile application for university students (Publication I) 

The author came to work at VTT in the spring of 2007 as a research trainee work-
ing on her Master’s Thesis. The author worked on the Fummas (Future Mobile 
Marketing Solutions) project which included a case study of the “Mora” mobile 
service that was based on a Java-based mobile client providing mobile access to 
the intranet of the campus area for its students and personnel. Mora was launched 
at the Finnish campus in the city of Raahe in the autumn of 2007. Factors that 
facilitate and trigger, and respectively hinder, the adoption and use of mobile ser-
vices were researched in the case study, and the main findings were reported in a 
journal article (Publication I). During the field trial, the Mora mobile service gath-
ered 67 registered users, and of those 52 users provided their feedback for the 
user study. The majority of the users were male, and less than 25 years old. They 
were relatively experienced mobile service users and familiar with different kind of 
downloadable mobile applications. 

3.1.2 NFC-enabled mobile learning concept for teenagers (Publication II) 

After completing her Master’s Thesis and gaining Master’s Degree, the author 
became involved in a SmartTouch project, which explored and evaluated applications 
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and services based on Near Field Communication (NFC) technology in various 
domains. SmartTouch developed a mobile context-sensitive learning concept 
called the Amazing NFC. In the field trial a total of 228 students between the ages 
of 14 and 15 experimented with the Amazing NFC urban adventure in the spring of 
2008. The Amazing NFC concept is an Amazing Race -style survival game for 
teenagers providing learning skills and knowledge essential to everyday life and 
familiarizing them with their home town. An objective was to trial the developed 
learning concept for the target group by utilizing Near Field Communication (NFC) 
technology. User experiences and added value evoked by the service were inves-
tigated by means of a variety of data collection methods. The results of this case 
study are published in a conference paper (Publication II) that also achieved a 
Best Paper Award at the CSEDU 2009 conference. 

3.1.3 Touch-based access to Mobile Internet for the general public 
(Publication III) 

During the SmartTouch project an information tag trial was also arranged. In this 
study, 2,650 NFC tags providing access points to selected Mobile Internet content 
were distributed in the autumn of 2007 in public places in the city of Oulu, Finland, 
to be used by anyone passing by. The tags, providing a mixed-reality user inter-
face to access the Mobile Internet, were called “information tags” to depict the 
specific nature of information access. In the trial a total of 238 users were recruit-
ed, primarily to use other NFC-based application concepts in the SmartTouch 
project rather than the information tags. Information tags provided an add-on ser-
vice that all the recruited users were able to use during the trial period. All the 
study participants were adults, the youngest being 22 years old and the oldest 72 
years old. The average age was 40. From this trial user experiences related to 
consuming Mobile Internet content and services were analysed, and these find-
ings were combined with the relevant findings from the Amazing NFC trial, and 
introduced in a journal article (Publication III). Regarding the Publication III, the 
user experience analysis and evaluation in this dissertation will only focus on the 
information tag trial findings. 

3.1.4 NFC-supported school attendance supervision for children 
(Publication IV) 

Later during 2008 a field study was arranged of the attendance supervision sys-
tem supported by NFC technology in the SmartTouch project. The findings of the 
study are presented in a journal article (Publication IV). The study was conducted 
at a local primary school in Oulu, Finland, where two classes with a total of 23 
pupils between the ages of 6 and 8 participated in marking their arrival at and 
departure from the school by touching a reader device or an NFC-enabled mobile 
phone with a smart contactless card. The aim of the system was to simplify at-



3. Overview of the case studies 
 

58 

tendance monitoring by replacing manual roll-calls. Parents were able to receive 
real-time information on their child’s attendance details. The objectives of the field 
study were to examine the value the attendance supervision concept brings to the 
stakeholders, as well as the attitudes of each user group concerning the use of the 
system. Information about user experience and value created for stakeholders 
was obtained by using a variety of data collection methods and examining the 
findings from the viewpoint of three end-user groups (children, parents and teachers). 

3.1.5 Touch- and audio-based medication management support for older 
visually impaired users (Publication V) 

In 2009 within the HMFM (HearMeFeelMe) project experiences and the possibili-
ties of using modern mobile communication technology in supporting older adults 
in medication management were explored. A novel Near Field Communication 
(NFC)-based solution to support medication management is presented in a con-
ference paper (Publication V). The service allows visually impaired older users to 
manage their daily medications autonomously by providing them with the means 
to identify medicines and retrieve personal medication information. In order to 
demonstrate the feasibility of the concept, an early prototype called BlindNFC was 
implemented. It is an NFC-enabled PDA with a basic functionality of reading the 
medicine name and dosage information aloud by the user touching the medicine 
package. The service concept was tested and evaluated with user studies in Fin-
land and Spain, where altogether 39 older people with vision impairments partici-
pated in the studies. In Spain, 62% of participants were aged between 60 and 74, 
whereas in Finland the average age of participants was 71 years. Study partici-
pants all had a varying degree and combination of different functional limitations. 
Several participants also had clearly decreased motor and cognitive skills. 

3.1.6 Mobile phones as seismic sensors for university students 
(Publication VI) 

The author spent a one-year period as a visiting scholar at the University of Cali-
fornia at Berkeley between 2010 and 2011. At UC Berkeley the author worked on 
the iShake project where the objective was to research the validity of modern 
smart phones to be used as mobile earthquake sensors. The user experience 
findings of the developed iShake system are presented in a conference paper 
(Publication VI). The iShake system is an inventive use of smartphones as seismic 
sensors to measure and deliver the ground motion intensity parameters produced 
by earthquakes. Shaking table tests and field trial with approximately 30 iShake 
users were implemented to experiment and evaluate the functionality and scalabil-
ity of the iShake system. In addition, user experiences were investigated, with 59 
iShake users contributing their feedback through a questionnaire. The majority of 
the 59 iShake respondents were under 35 years old, and most of them were male. 
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Research included participative planning with a focus group for designing and 
conceptualizing how to improve iShake for future use. 

3.1.7 Wayfinding aid for elderly people with memory disturbances 
(Publication VII) 

On the VESC (Value Creation in Smart Living Environments for Senior Citizens) 
project, the author focused on the problem of the reduced ability of elderly people 
to successfully navigate in unfamiliar (and familiar) environments. In this study the 
prototype of a wayfinding aid was tested on predefined routes. Nine subjects, 
aged 59–90 years (with a median age of 84 years) participated in the user study at 
a rehabilitation unit in Pyhäjärvi, Finland. For evaluating the developed technological 
wayfinding aid, the “Wizard of Oz” method was used in which technology being 
refined is simulated to appear as a coherent entity for the user (Veldkamp et al., 
2008). The orientation advice was given through three modalities, namely visual, 
audio and tactile signals. Three two-day test events were conducted; the first one 
in December 2009, the second in January 2010 and the third in June 2010. The 
findings from user tests are presented in conference publication (Publication VII). 
The severity of dementia of the subjects was between mild and severe, Mini-
Mental State Examination (MMSE) scores (Folstein et al., 1975) were between 3 
and 23 (average 12) and walking conditions ranged “from frail to hobby skier”. The 
user experience data obtained in this study remained sparse, as interviewing 
proved to be an unsuccessful method for acquisition of information on users’ sub-
jective perceptions due to their age and severe memory disturbances. 

3.1.8 Summary 

Table 1 summarizes case studies contributing to this dissertation and the resulting 
articles. Each study is described in the corresponding articles in more detail. 
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Table 1. Summary of the case studies and articles. 

 

3.2 Data collection methods in case studies 

Benbasat et al. (1987) state three main reasons why case study research is viable 
in information system research strategy. First, the researcher can study infor-
mation systems in a natural setting, learn about the state of the art, and generate 
theories from practice. Second, the case method allows the researcher to answer 
“how” and “why” questions, that is, to understand the nature and complexity of the 
processes taking place. Third, a case approach is an appropriate way to research 
an area in which few previous studies have been carried out. Thus, in doing a 
case study, the goal is to expand and generalize theories and not to enumerate 
frequencies (Yin, 2003). Case studies are acknowledged as being generalizable to 
theoretical propositions, not to populations (Yin, 2003). 

The case study research approach was discussed in more detail in Section 1.3. 
In this section there is an attempt to pursue the following principles of user experi-
ence evaluation in the case studies: 

�x Evaluating user experience in a situation as close to actual realistic usage 
situation as possible to avoid the need for users to imagine or predict their 
experiences in a hypothetical situation, 

�x getting the users to employ the service in long-term and personal use in or-
der to go beyond the novelty effect and achieve as reliable user experiences 
as possible, 
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�x collecting information on and descriptions of the experience before and after 
and also at the time it happens in order to avoid the need to rely on the 
memories of the user in describing the experience, 

�x combining different data collection methods that are complementary, and 

�x using the direct subjective information given by the person having the expe-
rience. 

Thus, in case studies included in this dissertation a variety of data collection 
methods have been utilized that are highly complementary (Yin, 2003), and the 
methods for capturing an objective account of subjective user experience in vari-
ous contexts were tailored separately to each individual case study. The appropri-
ate methods were selected based on prevailing study conditions and given re-
search intentions. Since describing and understanding user experience is com-
plex, as user experience is always multifaceted and difficult to verbalize and de-
scribe, the combining of different data collection methods increases the reliability 
and validity of the results (Isomursu et al., 2007). Furthermore, cumulative (Roto et 
al., 2011) user experience data was collected and examined over longer time 
spans, for example before usage to first encounter with the service, across epi-
sodes of usage to reflection of usage that frames anticipation of future periods. 

Following Roto’s (2006) classification, this thesis studies user experiences 
where users have really used and experimented with the evaluated mobile ser-
vices, and user experience is understood as a subjective experience unique to the 
individual person in question. Thus, in mobile service case studies real user expe-
riences were achieved based on a personal use of the evaluated service. In the 
case studies, the primary sources of data were the direct end-users, i.e. the peo-
ple who engage directly and actively with the system and subjectively interpret the 
experience. The study adopted a phenomenological approach for understanding 
user experience, i.e. user experience is understood as a subjective, first-person 
phenomenon (Greenfield, 2000) that cannot be experienced directly by another 
person. In case studies, subjective descriptions of user experiences were collected 
mainly through questionnaires and semi-structured interviews. These descriptions 
were complemented with observations which provided an external interpretation of 
experiences. Observation included in some cases both direct observation of be-
haviour triggered by the user experience, and observation of the use and usage 
patterns through automatically compiled log data. 

In this dissertation, finding the appropriate data collection methods for different 
user groups and service usage contexts raised an important question with every 
use case. Each case study set its new, unique challenges for how to capture ex-
periences and also how to analyse and interpret the captured data. User experi-
ence evaluation methods used throughout the case studies can be divided into 
three phases: (1) before, (2) during, and (3) after use evaluation. Each evaluation 
phase had its specific goals, evaluation focus, and set its own requirements for the 
evaluation methods. In what follows, the data collection methods utilized in different 
case studies are overviewed in more detail. 
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3.2.1 Before use 

In the Amazing NFC case study (Publication II), before the start of the study two 
teachers were interviewed in order to investigate their expectations, doubts, 
thoughts and attitudes towards the evaluated technology and learning concept. 
Prior to the Amazing NFC lesson how the students learned to use NFC technology 
was also observed, and what kind of spontaneous reactions and discussion took 
place on the introduction of the concept. A mobile questionnaire was used to cap-
ture information about their expectations and attitudes towards the mobile learning 
experience before the lesson. In the medication management user study (Publica-
tion V) the older users were interviewed prior to the usability tests with the Blind-
NFC prototype in order to gain an understanding of users’ backgrounds, previous 
experience with technology, needs for daily support and practices and needs 
related to medication. Within case Mora (Publication I) and the iShake user study 
(Publication VI) the potential users were encountered face-to-face when promoting 
the application. In the same context, the users’ initial expectations and thoughts 
regarding the iShake service were preliminarily explored. Within the user study of 
the wayfinding aid (Publication VII) the participating elderly users were observed 
when being introduced and equipped with the wayfinding aid prototype. 

3.2.2 During use 

The user experiences during the Amazing NFC lesson (Publication II) were col-
lected through video recordings and the automatic creation of log data about how 
the pairs of students progressed on the urban adventure track. In the school at-
tendance supervision case study (Publication IV) classroom observations were 
made to collect information e.g. about how well the pupils had learned to use NFC 
technology, and what kind of routines they had established after using the system 
for some time. All the children participating in the trial as well as their teachers 
were interviewed on the same occasion in order to investigate their thoughts and 
experiences about the technology and service concept under evaluation. In the 
information tag trial (Publication III) the first data source was the automatically 
generated logs about use. The logs provided information about who used the tags, 
which tags were used, and when the tags were used. Information tag users (thea-
tre pilot users and five restaurant pilot users) were also observed in actual use 
situations. In the medication management study (Publication V) the participants 
were observed when they were carrying out usability tests with the BlindNFC 
prototype. During the iShake user study (Publication VI) a real-time mobile ques-
tionnaire was utilized to record various dimensions of users’ subjective experience 
evoked by the use of the iShake application. During the wayfinding test events 
(Publication VII) the subjects were observed by videotaping, audio recording, 
recording with walker-mounted cameras, and taking notes on-site in order to cap-
ture the user experiences at the time they occur, as the older people being ob-
served are in natural settings. 



3. Overview of the case studies
 

63 

3.2.3 After use 

The feedback from the Java-based mobile application case study (Publication I) 
was collected via paper and web questionnaires after two months’ field study. In 
the Amazing NFC trial (Publication II) the students filled out a second mobile ques-
tionnaire collecting data about the user experience immediately after use. The 
students and teachers were also requested to fill out a web questionnaire within 
two weeks of the trial. In the school attendance supervision study (Publication IV) 
some of the students’ parents were interviewed by phone, and feedback was 
collected from the rest of the parents through paper questionnaires. In order to 
gain the real hands-on experiences by the parents, interviews were conducted and 
questionnaires were delivered after six weeks from the beginning of the case 
study when the parents had had time to experiment for a longer period of time with 
the attendance supervision system. In the information tag case (Publication III) 
data about the user’s subjective experience was collected immediately after the 
study with questionnaires. In addition, some additional interviews were conducted 
for a set of trial users. After the wayfinding test events (Publication VII) the partici-
pants were interviewed. In the Amazing NFC case study (Publication II) a work-
shop was arranged with twelve students to explore their experiences with the 
Amazing NFC. The workshop included participatory features, i.e. the students 
participated in designing how to iterate the concept for future use. Within the iShake 
study (Publication VI) brainstorming session was arranged with a small focus group 
for planning and visioning together how to improve iShake for future use. 

3.2.4 Summary 

A summary of the number of users in case studies, the data collection methods, 
and valid users for each method are presented in Table 2. 
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Table 2. Number of users and data collection methods in case studies. 
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4. Results 

4.1 RQ1: What is value in experience and what are the 
relevant value dimensions? 

The subsequent sections give an overview of the key terminology used in this 
thesis. These concepts have been defined during this thesis process. What follows 
also introduces the conceptual model of value in experience (ViE) and presents 
the initial value framework synthesized from literature. 

4.1.1 Description of the key concepts 

In this dissertation the term mobile service refers to services that can be used 
independently of temporal and spatial constraints, and that are accessed through 
a mobile device (cf. Heinonen and Pura, 2006), i.e. the user interacts with a mo-
bile service through a mobile device. 

Here the term user experience refers to the subjective, dynamic and compre-
hensive phenomenon where the experience is formed in user’s interaction with the 
service in prevailing contexts and the surrounding environment (Arhippainen, 2009; 
Forlizzi and Ford, 2000). Users add their own unique values (see below), personality, 
limitations, knowledge, and skills to the user experience ingredients and by giving their 
own personal and individual contribution to the experience users make it authentic. 

User values (UV) are understood here as internal and user-specific ground 
rules for life that user carries always with them (e.g. Schwartz, 1992). Values are 
appreciated and aspired to as ends in themselves (e.g. Cockton, 2009; Lee et al., 
2011). They are relatively general and enduring tendencies and valuations of 
objects, but they also affect other fields in life such as (service) consumption 
(Schwartz, 1992). Values form the user’s own, personal value hierarchy 
(Schwartz, 1992) that guides the user when they form specific expectations, needs 
and personal goals for the service usage, and they reflect what user desires to 
achieve in consequence of the user experience (Kujala and Väänänen-Vainio-
Mattila, 2009). User values then guide the user when they interpret the user expe-
rience, i.e. the user evaluates the user experience on the grounds of their own 
value hierarchy (cf. Woodruff, 1997; Lages and Fernandes, 2005; Allen and Ng, 
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1999). By using the service the user reflects their own personal value priorities, i.e. 
aspire to achieve values that are important to them (cf. Kahle, 1988). 

Service values (SV) refer to a more utilitarian type of values (e.g. Holbrook, 
1994; Lee et al., 2011). The user value formation process starts from utilitarian 
values, and they refer to user-perceived functional and cognitive value of the ser-
vice, which often relate to a service’s meaningful and measurable qualities, usabil-
ity and performance (cf. Woodruff, 1997; Cockton, 2009). They are often definable 
more objectively than the internal user values. They are instrumental values; they 
act as a means for end to achieve something else, i.e. to fulfil the personal values 
(cf. Woodruff and Gardial, 1996; Cockton, 2009). Utilitarian values refer to quali-
ties related to a service that the user evaluates, and these service qualities act as 
practical actions for achieving the higher level goals the user has, and they occur 
especially during the interaction process between the user and the service (cf. 
Babin et al., 1994; Boztepe, 2007). In consequence, the user develops prefer-
ences and desires for certain service qualities based on the results consequent 
from them (Kujala and Väänänen-Vainio-Mattila, 2009). 

The evidence from other researchers suggests that dimensions of value can be 
identified. Value dimension refers to different types of values that together consti-
tute individual’s personal value hierarchy (e.g. Woodruff, 1997; Sweeney and 
Soutar, 2001). The user has personal preferences and desires for specific value 
dimensions, i.e. value priorities, in a given context with a specific service. Different 
value parameters determine a particular value dimension, i.e. the value parame-
ter is a lower level construct contributing to a higher level value dimension. 

Designer value is here understood as value that the end-users are expected or 
assumed to gain by adopting the new service, i.e. the intended value (cf. Cockton, 
2005). This is the viewpoint of the developers during the planning, design and 
implementation phases, and of the researchers when planning for the data collec-
tion and analysis in case studies. Naturally, designers’ and other stakeholders’ 
personal internal values also have an effect on the design choices, and designers’ 
own subjective values are reflected through the design. 

4.1.2 Conceptual model of value in experience 

By relying on the existing theory and analysis of user experience and value, a con-
ceptual model (Figure 6) was created that illustrates the value in experience (ViE), 
and highlights the importance of the user’s internal values, as well as the way the 
value in experience is interrelated to user experience. The main contribution here 
is the understanding gained of how the user experience and value are tied togeth-
er. This perspective is not expected to provide an exclusive alternative to other 
definitions. This view of value in experience, where value pertains to experience, 
reconciles the different approaches reviewed so far. The objective was not quanti-
fication but instead conceptualization of value in experience as a phenomenon. 

To reflect the close interrelationship between user experience and value, the 
term “value in experience (ViE)” is used here for the user perception of value. 
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Value in experience refers to “the user’s iterative (conscious and subconscious) 
interpretation and evaluation of user experience, according to how qualities 
and consequences of experience assist or hinder the user in fulfilling their 
personal values in the prevailing contexts” . Thus, value is perceived individually 
and personally. The user’s personal values, prevailing situational usage context, and 
the service itself all influence the value in experience. The term “value in experience” 
addresses the full scope of user experience, that the user evaluates and interprets 
value in an iterative way during all stages of the user experience, also including 
anticipated future and past remembered experience. The experiential view of value 
by Frow and Payne (2007) is adopted (with a broader sense and interpretation), 
according to whom value resides not in the object of consumption itself, but in the 
experience of consumption. Thus, users do not passively accept the value proposi-
tions presented by the service provider, but they uniquely experience the value 
within their own personal contexts. As value in experience is closely tied to experi-
ence, it therefore carries the properties of user experience (Boztepe, 2007). Thus, it 
is important to gain a knowledge on the aspects of user experience and how to 
understand and enhance it. The key elements of the concept are described below. 

 

Figure 6.  Value in experience (ViE). 

In summary, the following aspects are important in characterizing value in experi-
ence (these key elements are illustrated with examples that emerged from the 
case study analysis covered in Section 4.2): 

�x Closely tied with UX  – It is often difficult to talk about the user experience or 
user-perceived value separately since, in practice, they seem to be closely 
tied together. It is as difficult to argue unambiguously about the source of 
value. As Frow and Payne (2007) put it, value resides not in the object, but 
rather in the experience itself. Thus, what people actually desire are not ser-
vices, but the experiences services provide, the main stimulus for the term 
value in experience. Thus, a view is taken here in which the value and user 



4. Results
 

69 

experience are closely tied and dynamically interrelated (consistent with 
Helkkula and Kelleher, 2010). 

EXAMPLE: For example, in Publication IV the value priorities of the children 
became evident from their subjective descriptions of the user experience. 
The value that became clearly visible when children described their experi-
ence with the service was that the children seemed to understand and em-
brace how the system created value for parents and school. 

�x Guided by user values – User values guide the user when they interpret the 
user experience, i.e. the user evaluates user experience on the grounds of 
their own value hierarchy. Values form user’s own personal value hierarchy 
that guides the user when they form specific expectations, needs and per-
sonal goals for the service experience, and they reflect what the user desires 
to achieve in consequence of the experience (cf. Woodruff, 1997; Kujala and 
Väänänen-Vainio-Mattila, 2009). Thus, value in experience is individually de-
termined and cannot be pre-defined by the service provider. 

EXAMPLE: Publication V illustrates how designer values do not always cor-
respond with users’ value in experience, as it is difficult, if not impossible, to 
predict and understand all the details of how users will experience value. 
Older users had a fear of the novel service adoption possibly reducing their 
social contacts, and thus affecting the socialization value dimension. The im-
portance of this value was not anticipated during the design phase. Contrary 
to the intended designer value, the users’ desire for independence did not 
stand out as an important value for this user group. 

�x Iterative  – Value in experience is not constructed in a linear chain of sense 
making, instead, users experience value in dynamic processes of experiencing 
and interpreting user experience in an ongoing, iterative way based on under-
standing and sense making between previous, current and future experiences. 

EXAMPLE: In Publication II users made sense of the current value in experi-
ence based on an anticipated value in experience. Students had hoped to 
see physical and problem-solving tasks and activities at the control points, 
but they felt that the tasks and the information provided at control points were 
not interesting and challenging enough to make the urban adventure truly 
motivating and thrilling. Also, students felt that if they could have competed 
against each other on the adventure track it would have created more moti-
vation and excitement. 

�x Evolves over time – Value in experience emphasizes user’s perception of 
value over the entire course of user experience (cf. Roto et al., 2011). Thus, 
the user may derive value at any time during the user experience (Woodruff, 
1997), and value in experience may vary over time as the level of experience 
users have with a service alters (cf. Parasuraman, 1997). 
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