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Still, Kaisa, Mobile technology for interest-based communities: concept design with
a knowledge-based approach
Faculty of Science, Department of Information Processing Science, University of Oulu, P.O.Box
3000,  FI-90014 University of Oulu, Finland 
Acta Univ. Oul. A 542, 2009
Oulu, Finland

Abstract
This research provides a glimpse into the fast-evolving world of mobile technology and maybe
even faster evolving world of communities. The communities of this research are about voluntary
activities, centered around an interest or hobby, and are technologically mediated. Traditionally
they have used computers for their communication and collaborative activities, but the advances
of mobile technology as well as its availability are seen to offer novel opportunities for them. The
premise of this research is seeing technology as basis for supporting new ways of interactions,
through responding to user needs, hence leaning on the tradition of human-computer interaction
and user-centered design. 

The research comprised of an extensive literature review geared toward understanding of these
new forms of communities and their technology, as well as toward understanding how to design
for them. Both supported case-study approach of this study, which addressed the designing for
virtual stable community and birdwatcher community, and resulted in a concept of a dedicated
mobile device (for the virtual stable community), and understanding of the importance of
integrated technologies (for the bird watcher community). These results were further developed
into new propositions for design criteria, overall providing a fresh perspective toward designing
mobile technology. 

Within this research, design was seen as a social activity, where participants communicate and
share their knowledge. Getting relevant, appropriate and useful knowledge from users was
therefore imperative for this research. Towards this end, a new online method for user involvement
called web based storytelling was developed. Furthermore, emphasis was placed on understanding
the concept design process with concepts and theories from knowledge management. The nature
of knowledge (tacit/explicit and context-specific) as well as knowledge processes of users and
designers and their linkages were introduced and systematically used  and interpreted toward
improving the concept design process. 

Keywords: communities, concept design, design process, interest-based communities,
knowledge management, knowledge-based approach, mobile technology, user-centered
design





Still, Kaisa, Mobiiliteknologiaa harrasteyhteisöille: tietopohjainen lähestyminen
konseptisuunnitteluun
Luonnontieteellinen tiedekunta, Tietojenkäsittelytieteiden laitos, Oulun yliopisto, PL 3000,
90014 Oulun yliopisto
Acta Univ. Oul. A 542, 2009
Oulu

Tiivistelmä
Tämä tutkimus tarjoaa katsauksen mobiiliteknologian nopeasti kehittyvään maailmaan ja ehkä
vielä nopeammin kehittyvään yhteisöjen maailmaan. Tutkimuskohteena ovat vapaaehtoiset har-
rasteyhteisöt. Perinteisesti  nämä yhteisöt ovat käyttäneet tietokoneita ja Internettiä toimintaansa,
mutta uudet mobiilit laitteet ja niihin liittyvät teknologiat tarjoavat heille mielenkiintoisia mah-
dollisuuksia. Tutkimuksen lähtökohtana ovatkin uuden teknologian tarjoamat mahdollisuudet
yhteisöjen jäsenille ja näiden käyttäjälähtöinen suunnittelu. 

Tutkimuksessa esitetään laaja kirjallisuuskatsaus sekä uusien yhteisöjen ja niiden teknologi-
oiden ymmärtämiseen, että konseptisuunnitteluprosessin käyttäjälähtöisyyteen. Niiden avulla
suoritettiin case-tutkimus, jonka tuloksena syntyi mobiililaitteen konseptiversio virtuaalitalliyh-
teisölle ja kuvaus kommunikointiteknologioiden integroinnista lintubongariyhteisölle. Nämä
jalostuivat mobiiliteknologian konseptisuunnittelua ohjaaviksi kriteereiksi, mitkä tuovat uutta,
yhteisöllisyyttä korostavaa näkökulmaa suunnitteluprosessiin. 

Suunnitteluprosessi käsitettiin tässä tutkimuksessa sosiaalisena toimintona, missä osallistujat
kommunikoivat ja jakavat sekä tietojaan että tietämystään. Tarvittavan, oikean ja hyödyllisen
käyttäjätiedon merkityksellisyys tutkimuksessa tuotti yhtenä tutkimuksen tuloksena uuden käyt-
täjätutkimusmenetelmän (verkkopohjainen tarinankerronta). Kaikenkaikkiaan tutkimuksen kan-
tavana voimana oli tietopohjainen lähestymistapa suunnitteluprosessiin, mikä tarkoitti suunnitte-
luprosessin ymmärtämistä tietojohtamisprosessina ja tulkitsemista tietojohtamisen käsitteiden
kautta. Tiedon ominaisuuksien (hiljainen/eksplisiittinen ja kontekstisidonnaisuus) sekä käyttäji-
en ja suunnittelijoiden tietoprosessien yhteyksien systemaattisen käytön nähtiin parantavan kon-
septisuunnitteluprosessia. 

Asiasanat: harrasteyhteisö, konseptisuunnittelu, käyttäjälähtöinen suunnittelu,
mobiiliteknologia, suunnitteluprosessi, tietojohtaminen, tietopohjainen lähestymistapa,
yhteisöt
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1 Introduction 

The basic idea of this research can be expressed: “Human are inherently social: 

they live together, work together, learn together, play together, interact and talk 

with each other, and socialize. It seems only natural, therefore, to develop 

interactive systems that support and extend these different kinds of sociality” 

(Preece et al. 2002: 105). Therefore, this research focuses on one of the most 

essential topics and goals of ”system design”, i.e. how to define what is needed in 

the interactive systems, and how the systems should function. 

Overall, this research as well as this introduction presents (1) the process and 

end-result of the design rationale, meaning information that explains why 

technology is what it is (Dix et al. 2004: 249) for a specific technology—mobile 

technology-- and for specific groups of people (including children—interest-

based communities), and (2) the emphasis on communication, collaboration, 

knowledge and knowing throughout this process toward better results. 

1.1 Research setting 

This research concentrates on the ”system” of mobile technology, with a concept 

design approach. Mobile technology is explored from the perspective of 

supporting ”sociality” of communities, namely supporting interest-based 

communities in their communication, collaboration and other activities (for 

definitions used in this research, see table 1.). The specific interest-based 

communities explored were the virtual stables community, and bird-watcher 

community. 

Mobile technology has been revolutionizing the way we communicate since 

the early 1980s. It is now present in most people’s lives: it is now estimated that 

60 percent of the entire global population – or 4 billion people – have mobile 

devices (Cellular News, Dec 23, 2008)1, and mobile technology is now less costly 

and present in most people’s lives, enabling us, including children and teenagers, 

to be in contact with each other 24 hours a day, 7 days a week, 365 days a year.  

In addition to the inherent characteristics of ”always on, anytime and anywhere”, 

the functionality of the new breed of mobile technology goes well beyond one-to-

one communication (or calling, talking or discussing), as the line between phones 

                                                        
1 http://www.google.com/gwt/n?u=http%3A%2F%2Fwww.cellular-
news.com%2Fstory%2F35298.php&hl=en&source=m&uipref=3 
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and computers has continued to blur. The current usages of mobile services are 

getting towards those predicted at the beginning of this millennium: personalized, 

from high-quality voice to high-definition videos and multimedia, through high-

data-rate wireless channels in the world (Ohmori et al. 2000).   

The recent interest in new forms of communities (or human webs, groups, 

ties, networks, social networks), going beyond traditional, geographical 

collocations, can be seen as one of the driving forces of this research. For the 

purposes of this research, these new forms of living and communicating were 

explored using the following concepts: virtual communities, virtual Internet 

communities, computer-mediated communication (CMC) groups,  communities 

of practice (CoP) and virtual communities of practice (VCoP), online 

communities, web-based communities, user innovation communities, 

collaborative innovation networks, and social networking communities. Based on 

the understanding of these very interrelated and often interchangeable concepts, 

whose differences often were less clear than their similarities, the term 

of ”interest-based community” was chosen for this research (see also table 1.) The 

interest-based communities of this research are defined to be are about 

voluntary ”hobby” activities, and are technologically mediated. In this research it 

was assumed that this new form of community, the interest-based community, 

uses new ways (meaning technology) for living and communicating. 

Traditionally, the networked environment of computers has provided a unique 

platform for interest-based communities to form, operate and communicate in 

forms such as instant text communication (IRC), use groups or usenet groups, 

linked web pages, email-lists, and virtual environments (Kozinets 2002), and 

lately with social networking web sites such as MySpace, YouTube, Facebook 

and LinkedIn to name just a few. It should be noted that the interest-based 

communities in this research are mostly not using platforms created by others but 

have created their spaces themselves.  
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Table 1. Exploring the key concepts of this research 

Concept  Source Definition 

Mobile technology Preece et al. 2002 

 

 

 

 

 

Axup 2002 

 

 

 

 

Ballard 2007 

”Mobile communicator”, which can combine the functionality of 

a mobile telephone, a personal digital assistant (PDA) and a 

desktop computer—all being examples of new devices that try 

to push the technological boundaries while at the same time 

being accessible to a wide range of users 

 

”Communicator” has also been described as a naming 

convention for mobile phones, reflecting the additional 

networking technologies and input mechanisms as well as the 

broadening of the scope of the phone. 

 

Often, the terms ”mobile device” and ”personal 

communications device” are used interchangeably 

 

Interest-based 

communities 

Rothaermel and 

Sugiyama 2001 

 

Blanchard and Markus 

2004 

 

Clodius 1997 

Formed by individuals with a shared interest, expertise, and 

passion in a focused area that can be just anything  

 

The membership is hence not defined by location, but rather by 

members’ interactions 

 

Communities of interest” are also seen to refer to communities 

of people who share a common interest or passion (as defined 

in Wikipedia, which goes on to call these rather ”communities 

of passion”2) and is seen as an inter-changeable term for this 

research.  

In this research, it is proposed that mobile technology could offer possibilities for 

these specific interest-based communities that have not been realized yet. Hence, 

it proposed that mobile technology could be attractive to community members, 

enabling them to be part of the community whenever and wherever (as they 

would no longer be tied to a desktop computer and wired network), allowing for 

perpetual contact and sharing with other community members. ”People are out 

there, living their lives. They are not living in front of the computer” is one reason 

stated for the phenomenon (Kharif 2006). Already in 2006, there were four times 

as many mobile phones sold as there were personal computers (Taloussanomat, 

Feb 2, 2007). Therefore, mobile phones, which can include Internet access and 

                                                        
2 http://en.wikipedia.org/wiki/Community_of_interest 
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versatile multimedia capabilities, are nowadays constant companions of 

community members rather than the computers that are at home or in the office. It 

should be noted that this promise that was only faintly seen by the researchers in 

the active phase of this research, has become somewhat of a reality during the 

later phases of this research.  

1.2 Research approach 

This research takes a positive approach to technology, as technology is seen as the 

basis for supporting new ways of interaction responding to user needs. Therefore, 

this research is conducted under the interdisciplinary field of human-computer 

interaction (HCI), presented in table 2. HCI has developed procedures, methods 

and tools that facilitate the design of more effective interfaces and devices better 

adapted to a user’s specifications for practical, real life situations. The four issues 

it typically deals with include artifact, people, context and design, which 

contribute to it being understood and acknowledged as a design-oriented field of 

research (Fällman 2003). As design (concept design), artifact (mobile technology), 

context (interest-based communities) and people (members of interest-based 

communities) are at the core of this research, the HCI approach is seen highly 

relevant.  

Even though HCI is a widely used approach when exploring the design of 

systems to match users' goals, there are other disciplines concerned with the same 

idea. These each have a different focus and methodology, though their differences 

are not always clear-cut. For example, human factors studies, software 

engineering, requirements engineering, anthropology, sociology, group 

psychology, ubiquitous computing (ubicomp), and computer-supported 

cooperative work (CSCW) have been used when designing systems. Another 

approach is called community informatics, which focuses on the use of 

information and communication technology enabling community (O’Neil 2001, 

Keeble and Loader 2001), often referring to territorial communities, even though 

virtual community informatics have also emerged (Lee et al. 2002). Information 

systems research (ISR) is seen to focus more on utilization of information 

technology by individuals, groups, organizations, society and nations; as does 

management information systems (MIS), but from a management perspective. 

The socio-technical approach recognizes the interaction between people and the 

technologies (sees that the acceptance and use of technology is dependent on the 

surrounding social context), but focuses on social systems and organizations (for 
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example Poole 1994). Contributions from these other approaches have also been 

applied when relevant. 

Table 2. Exploring the research discipline  

Source Definition 

ACM SIGCHI 19963 HCI is “concerned with the design, evaluation and implementation of interactive 

computing systems for human use and with the study of major phenomena 

surrounding them”. 

 

HCI has also been defined as the “study of interaction between people (users) and 

computers”4. 

  

Planet HCI 2004 HCI can be seen to be concerned with how computers can serve us better 

 

Dix et al. 2004 HCI involves the design, implementation and evaluation of interactive systems in the 

context of the user's task and work (p. 4). It is seen to look at aspects and 

characteristics of humans and computers, trying to understand what is going on in 

the interaction between the user and system, interaction hence meaning the 

communication between user and system (p. 124). The golden rule of HCI hence is: 

to understand computers (limitations, capacities, tools, platforms) and to understand 

people (psychological, social aspects, human error) (p. 195) 

The changes and opportunities provided by new technology have also introduced 

new approaches to looking and designing for technology. However, these new 

approaches (despite the fact that their definitions and academic contributions can 

still very much be seen to be ”work-in-progress”) can be seen to fit under the 

umbrella concept of HCI. For example, ”social software” (sosowa) is concerned 

with building groupware applications that integrate social networks and profiling 

information (Axup 2006: 5–7), allowing users to interact and to share data5. Also, 

it has been stated that it goes beyond groupware, as social software is not only 

about group communication, but with the additional capability of broadcasting6. 

Additionally, it provides roots for terms such as MoSoSo (Counts et al. 2006), 

mobile social software, which refers to socially oriented software systems 

integrated into mobile devices.  One of the advantages of these new approaches is 

that they highlight the fact that ”human factors and group dynamics introduce 

                                                        
3 http://sigchi.org/cdg/cdg2.html#2_1 
4 http://en.wikipedia.org/wiki/Human-computer_interaction 
5 http://en.wikipedia.org/wiki/Social_software 
6 http://www.shirky.com/writings/group_politics.html 



 20

design difficulties that are not obvious without considering psychology and 

human nature” (Webb 2004). 

In the recent literature, it has been insinuated that HCI, understood in its 

traditional form, results in providing products that have been engineered as 

systems to perform set functions (Preece et al. 2002: 1), whereas now there is a 

need to move beyond the effective and efficient, toward understanding experience 

(Dix et al. 2004: 156; Crawford 2002), or toward designing more useful and 

pleasing artifacts (Kaptelinin and Nardi 2006: 5). Hence, HCI seems to be 

considered as an old-fashioned perspective by some, and it has been proposed 

that ”interaction design” could be a replacement term for HCI (Jones and 

Marsden 2006: 95), defined as ”the design of the subjective and qualitative 

aspects of everything that is both digital and interactive, creating design that is 

useful, desirable, and accessible” (Moggridge 2007: 659). Hence, interaction 

design puts emphasis on multiusers instead of single users (Preece 2000), on 

everyday and working lives (Preece et al. 2002), on play and entertainment 

(Moggridge 2007), on new technology, such as a variety of mobile devices and 

computing services (Dix et al. 2004). Despite the semantics, in this research, the 

term HCI is still embraced. It is acknowledged to include the aspects of 

technology going beyond functionality toward experiencing, toward multiple 

users outside the scope of computers—all being highly relevant for the research.  

1.2.1 Toward concept design  

In this research, it is acknowledged that there are many fields of design, for 

example graphic design, architectural design, industrial and software design, each 

with their own interpretation of “designing” (Preece et al. 2002). However, they 

all share a positive approach (see table 3.): design is seen to be something towards 

the end “so that people and society may realize the benefits of computation-based 

devices” (Dix et al. 2004: xvi). It is furthermore acknowledged that design is a 

complex, difficult process. The designer is asked to improve a problematic 

situation in the world, though the essential and problematic features of the 

situation are rarely detailed in advance (Carroll 2000: 42). The definition for 

design can be seen to create inherent and interrelated problems. For example, if 

design can be seen as achieving goals within constraints, where goals are 

explored with questions such as what is the purpose of the design, who is it for, 

why do they want it, and constraints with questions such as what materials must 

we use, what standards must we adopt, how much can it cost, how much time do 
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we have to develop it– which leads to the problem of trade-off between goals and 

constraints (Dix et al. 2004: 193).  

Table 3. Exploring design 

Source Definition 

Simon 1969:54 “Design is devising courses of action aimed at turning existing situations 

into preferred ones” 

 

(Oxford English Dictionary, in 

Preece et al. 2002: 166) 

“Design is a plan or scheme conceived in the mind and intended for 

subsequent execution” 

 

Carroll 2000: 19 “In design, we respond to situations in the world by creating novel 

artifacts to facilitate our activities and enrich our experience” 

 

Preece et al. 2002: 165 “Design is a practical and creative activity, the ultimate intent of which is 

to develop a product that helps its users achieve its goals” 

 

Richard Buchanan, 1995 in 

Moggridge 2007: 647 

 

“Designing is the conception and planning of the artificial” 

 

Hix and Hartson 1993: 11-12 Design applies somewhat narrowly to the creative human activity by 

which tasks, objects, and features are synthesized and put together to 

make up a user interface, whereas development refers to a broader 

activities of producing a user interface, including design, and also 

analysis, prototyping, evaluation, and iterative modification  

Design is seen as a major activity in the interaction development process; it is 

where the substance and appearance of the interface are synthesized (Kiljander, 

and Järnström 2003). In this research, only the first phases related to design and 

product development, which also have frequently been called the fuzzy front end 

(FFE) (Zahay et al. 2004), have been explored. Therefore, neither production 

ramp-up phases or production phases nor the sales and delivery phases nor 

evaluation phases (Ulrich and Teppinger 2003) were part of this research. 

Furthermore, it is assumed that design and customization are important, but that 

consumerism and fashion provide a too narrow interpretation and understanding 

of the users of mobile technology (Castells et al. 2004: 245). 

The terms of industrial design, design for children (as one of the interest-

based communities, namely the virtual stable, community included children), 

participatory design, and design were used to describe the situation throughout the 
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research process defining what is needed in the system of mobile technology. 

However, in the thesis the terms product concept design, concepting and concept 

design are used extensively and interchangeably as they are seen to be most 

applicable and appropriate in explaining the processes needed in this specific 

research (see table 4.). Also, recent literature on designing mobile devices has 

utilized the terms (and processes) of concept design (for example Jones and 

Marsden 2006; Keinonen and Takala 2006). However, a deficit in research that 

addresses the early phases of development such as conceptualization and low-

fidelity prototype evaluation in natural environments has also been commented on 

(Axup 2006: 3). 

Table 4. Exploring concept design 

Source Definition 

Ulrich and Teppinger 2003: 

14-15 

Concept has been described as ”a description of the form, function, and 

features of a product, and is usually accompanied by a set of specifications, 

an analysis of competitive products, and an economic justification of the 

project” 

 

Kankainen 2003 The basic notion of product concept being something that does not exist yet 

and that needs to be designed.  

  

Keinonen 2006: 16 Product concept design can be defined as ”designs and design processes 

that are not meant to be implemented as commercial products, at least not 

without major additional work” 

 

Takala et al. 2006 Product concept design on one side is seen as more limited (as it is seen 

only a small part of the product development process), and on the other side 

to have more freedom, as it is not seen to be as closely related to the real-

life constraints of product design 

In this research, concept design refers to the physical concept for a device of 

mobile technology (mobile device) as well as to the conceptualized idea of mobile 

technology for interest-based communities. As within the HCI approach, the 

object of design is not just a computer system or device, but the socio-technical 

intervention as a whole (Dix et al. 2004: 203), mobile technology is therefore 

seen as a socio-technical intervention in this research. 
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1.2.2 Design as a knowledge activity 

In the field of design, new product development, R&D, and innovation, as well as 

in the understanding of their sub-processes, researchers can be seen to be 

increasingly attracted to the concepts of knowledge and information when 

explaining them (see table 5.). For example, researchers have described new 

product development as a knowledge-intensive activity (for example Nonaka and 

Takeuchi in 1995, with one of the earliest applications for the knowledge creation 

process was in the new product development of a bread machine) and have used 

the knowledge-based view of the firm and the R&D process (Davenport and 

Prusak 1998, Kessler 2003).  Therefore, for the purposes of this research, design 

is recognized as a social process including the communication, collaboration and 

knowledge of various parties. This research looks at explanations from a 

knowledge-based approach, and strives to support the research process with the 

subsequent understanding.  

Table 5. Knowledge and information explaining design-related activities 

Source Definition 

Beyer and Holzblatt1998 Design is a cognitive activity, though work 

Miles et al. 2000 

 

Collaboration is always a social action, a necessary antecedent of 

knowledge creation and transfer, which can lead to innovation 

Adamides and Karacapilidis 

2006 

Knowledge and information flows are key determinants for successful 

innovation and the new product development process 

Zahay et al. 2004 The fuzzy front end is the most information intensive phase, which is 

associated with the highest number of different types of information, 

centering on reducing uncertainties related to “what do they want” 

Teece 2001 Innovation is a process where knowledgeable and creative people and 

organizations frame problems and select, integrate, and augment 

information to create understanding and answers” 

Takala et al. 2006: 62 Concept design is an “information-intensive process” 

Mohrman et al. 2002: 140 Knowledge is generated as existing knowledge is applied to make sense 

of particular development challenges, and new solutions are generated to 

the problem at hand”  

Chapman and Hyland 2004:  

554 

The result of the design process, or a product,  “becomes a vehicle for 

knowledge embodiment and transfer rather than the final outcome of a 

company’s efforts” 
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In this study the emphasis is not on the organization nor on the financial 

ramifications of knowledge, but on understanding of concepts and processes 

related to knowledge in order to support the research about communities (interest-

based communities) and technology (mobile technology).  Therefore, the issues of 

knowledge management are considered useful and applicable for the context of 

communities. In HCI literature, knowledge-based theories and practices are used 

and cited (for example Nonaka’s research), however, the term KM is less so, 

maybe due to the emphasis on ”management” and its business and financial 

connotations. In addition, KM became the buzz-word in management in the 1990s, 

and was very liberally used for marketing and business purposes, especially in 

software and computer programs, which might have caused some resistance 

towards it. Therefore, in this study, the term knowledge-based approach is seen to 

emphasize the importance of knowledge and its processes, and means the 

utilization of knowledge-based and KM-based terms and theories in order to 

support the understanding of the concept design process toward mobile 

technology for interest-based communities.  

1.3 Research questions 

The situation of this research can be illustrated with the core question: how to 

design the concepts of mobile technology for interest-based communities? This 

question can be paraphrased as “how to approach designing for mobile 

technology for interest-based communities”. The main assumption is that the 

context (of mobile communication and interest-based communities) contributes 

toward how the design is conducted (see table 6.) 

It is proposed that designing for this specific context is different compared to 

other contexts. But how is it different? This is reflected with the research question 

of What are the defining features of interest-based communities? and is 

approached from two complementary, interrelated perspectives: (a) the theoretical 

contributions and (b) the empirical contributions for the design process of mobile 

technology for interest-based communities. In other words, if “design process is 

composed of a series of decisions which pare down the vast set of potential 

systems to the one that is actually delivered to the customer” (Dix et al. 2004: 

256), this research explores the theoretical and empirical implications for the 

decision-making process of design towards a concept design in this specific 

context.    



25 

As this research proposes that mobile technology can support interest-based 

communities in their communication and activities, the first questions driving the 

design process can be introduced as: How could a mobile device support the 

interest-based community and how could it be used? This question is followed by 

What kind of a mobile device could support the interest-based community? It 

should be reiterated that this design process was limited to the first part of the 

design process, hence the expected result was concept design. Both these 

questions are about expectations, which generally mean something to look 

forward to, or something hoped for (The Concise Oxford Dictionary 1990). 

Hence, when used in the context of this study, it has a positive connotation: 

mobile technology that is looked forward to, or hoped for, by the members of the 

interest-based communities.  

Table 6. Research assumptions and questions. 

Research assumptions Research questions 

Context of mobile communication and 

interest-based communication 

influences the concept design 

process 

 

Mobile technology can support 

interest-based communities 

What are the defining features of interest-based communities? 

 

 

 

 

How could a mobile device support the interest-based 

community?  

What kind of mobile device could support the interest-based 

community 

 

Design process can be approached 

with a knowledge-based view 

How can a knowledge-based approach be used to understand 

and support the concept design process? 

As the title of this research suggests, the knowledge-based approach is suggested 

to be one solution for the better understanding and exploration of the design 

process. Therefore, for the purposes of this research, knowledge in its many forms 

is seen essential: it is seen to be the requirement or the starting point, as well as 

the result or the end-product, for the above-mentioned design processes and their 

communication. This support of the knowledge-based approach is stated with the 

question: How can a knowledge-based approach be used to understand and 

support the design process? In addition to emphasizing knowledge within the 

concept design process, the knowledge-based approach and its concepts are also 
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used also when exploring the context of interest-based communities as well as 

mobile technology.  

Overall, through these research questions, this research attempts to validate 

the three key assumptions simultaneously providing new knowledge for the 

scientific community: (1) Mobile technology can support interest-based 

communities, hence showing that studies of these communities can bring valuable 

domain-specific information, (2) the context of mobile communication and 

interest-based communication influences the concept design process with new 

procedural information, and (3) design process can be approached with a 

knowledge-based view, producing general knowledge as well as procedural 

knowledge. The three types of knowledge (general, domain-specific, and 

procedural) are considered to be needed and used by product designers in the 

process of developing new products (as described in Ramesh and Tiwana 1999: 

216). 

1.4 Research process  

This research is based on research projects about designing mobile 

communication and collaboration devices for interest-based communities. The 

research projects started with the rather vague expectation of "exploring 

community-centered usage patterns and requirements for mobile communication 

devices" as interest-based communities were rather unfamiliar settings for the 

research. The communities studied were virtual stables (in 2002) with the goal of 

not only exploring the usage and requirements but also utilizing the results toward 

a concept design and prototype of a dedicated mobile device, birdwatchers (in 

2003) aimed at deepening the understanding of community communication, and 

ice hockey fans (in 2004) tested out advanced mobile services. Since the study 

about the ice hockey fans had a very limited presence throughout the research, it 

is not widely discussed in this research, even though it also contributed toward the 

overall understanding of interest-based communities.  

The research projects were conducted as cooperative projects, which 

combined the interdisciplinary talents and knowledge by individuals from Oulu 

University and from Nokia Corporation. Hence, they combined academic rigor 

and quality with the hands-on, real-life requirements and expertise from the 

business side. They maintained the same project managers from both Oulu 

University and Nokia, which brought stability and enabled continuous learning 

during the projects.  
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Even though the book “Mobile Usability: How Nokia Changed the Face of 

the Mobile Phone” by Lindholm et al. (2003) had not been published at the 

beginning of the research project (as well as many other books or scientific papers 

looking at designing mobile technology or mobile communities), much of its 

ideology was present from the very beginning, mostly as tacit knowledge of 

researchers from Nokia. “Today’s mobile phone business is not about selling the 

uniform black brick to everybody, but just the opposite, rather designing and 

delivering the right product for specific kinds of use” and “It all starts by 

analyzing and understanding the various segments of each market” (Lindholm et 

al. 2003: 16). Furthermore, “we have to understand the users’ physical, social, 

and cultural environments and how they are affected by other users’ activities, 

roles and values” (Lindholm et al. 2003: 100). It should be noted that Nokia or 

other corporations had not designed and released phones specifically targeted for 

the interest-based communities. Furthermore, technology design is usually 

targeted for boys (Oosterholt et al. 1996) and for girls that are very active users of 

computers (Lauren 2001), but has been found to be especially sensitive towards 

perceived gender appropriateness (Collis 1985; Brosnan 1998). Still, there has 

been a growing amount of research focusing on children as a special user group 

(Markopoulos and Bekker 2003) 

The design process relies on a diversity of knowledge and skills (Carroll 

2000), as the creativity and skills of talented and well-trained individuals are 

essential resources for concept design (Keinonen 2006). Keinonen (2006) sees the 

following roles in a concept design team: user expert, domain expert, design 

expert, communications expert, feasibility specialist, and team leader (2006). 

Those were all present in this research project, especially in the case virtual 

stables—even though the role of the feasibility expert (which was shared by 

several team members) did not include awareness of technical restrictions but 

rather it concentrated on emerging opportunities. The author of this dissertation 

acted mostly as domain expert (the person who is familiar with the activities, the 

products and the markets for existing products in the domain for which the 

concepts are being designed), and as communications expert, communicating 

with the project members and with the research subjects. Her input was 

significant for other roles, too, especially when studying the virtual stables 

community.  

Even though the research project’s phases emphasized the findings for the 

parties involved, the process of getting the findings was also integral and valuable 
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for both parties. The goals of the project were satisfactorily achieved during each 

stage of the project. 

1.4.1 Research methodology 

If design is hard, then studying design is not easy, either. It has been said that 

“academic study of interaction design is a tricky area because so much of it 

depends on a kind of tacit knowledge that comes through experience and 

exposure” (Winograd 2002, in Preece et al. 2002: 70), once again highlighting the 

presence of knowledge-related concepts in the design process. Furthermore, most 

of the HCI research and related publications seem to be more practical than 

theoretical, as many of them concern themselves more with the end-product or 

with the process of achieving this, instead of “dwelling” on psychological or 

sociological theories. There are many methods or techniques, but their scientific 

basis is not always made clear as an often-stated claim is that there is a lack of 

unifying theoretical perspective in HCI7. 

Kaptelinin and Nardi (with the general psychological methodology of activity 

theory in the background) have explored the theoretical perspectives of the field 

of HCI (Kaptelinin and Nardi 2006). They have stated that traditionally HCI- 

related research has adopted the information-processing paradigm of computer 

science as the model of human cognition. However, to differentiate human actions 

and its modeling from computer programs (emphasizing the ad-hoc or improvised 

action of humans) and to move away from the computer as the focus of interest, 

the HCI field started talking about “situated action”. This approach of 

ethnomethodology depicts the moment-by-moment actions of humans, taking a 

more respectful attitude toward subjects. The subsequent ethnographic research 

comes from the discipline of social and cultural anthropology where an 

ethnographer is required to spend a significant amount of time in the field, 

immersed in the lives of the people that are being studied (Lewis 1985: 380). 

Ethnography has been used in the social sciences to display the social 

organization of activities, and hence to understand work. It aims to find order 

within an activity rather than impose any framework of interpretation on it: it is a 

broad-based approach in which users are observed as they go about their normal 

activities, when they are in situated action, in interaction with the materials and 

                                                        
7 http://www.sigchi.org/chi97/proceedings/tutorial/bn.htm 
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people of the workplace and, hence, it recognizes that one cannot study people 

divorced from their social and cultural context (Dix et al. 2004: 470).  

Ethnography has been said to achieve, in particular, what social science does 

in general: it points to the dimensionality of phenomena and thus refutes claims to 

self-sufficiency, throwing up the unplanned, tolerating disconnections (Strathern 

2002, in Woolgar 2002: 311). Despite its value of contributing toward 

understanding of user and context — for example, ethnography has also been 

discussed as a method whereby multiple perspectives can be incorporated in 

systems design (Holzblatt and Beyer 1993)—the value of purely descriptive work 

has been questioned. The ethnomethodogical activities of immersing in the 

context, and collecting more and more detailed data, have been criticized because 

in doing so, generalization and abstraction are avoided (Kaptelinin and Nardi 

2006: 17).   

According to Kaptelinin and Nardi (2006) and Kuutti (1991), the new theory 

for interaction design is somewhere between the cognitive science and 

ethnomethodology. The new theory needs to focus on purposeful, mediated, 

human social activities and be applicable to complex systems with multiple actors 

and objects (Kaptelinin and Nardi 2006: 25–27). Hence, it needs to be applicable 

to the new understanding of HCI, which was discussed previously in this chapter. 

Not surprisingly, considering the theoretical background of these authors, the 

solution proposed is activity theory, which sees the ultimate cause of human 

activities being needs, and being defined by subject-object interaction. People are 

subjects in their worlds, constructing their intentions and desires as objects;  

people are seen to act with technology, and at the same time technologies are seen 

to be designed and used in the context of people with intentions and desires 

(Kaptelinin and Nardi 2006: 10). In addition to acting in the world by using 

technology, people are seen to be contributing towards its development 

(Engestrom 1991), which supports the user-centered approach of this study. 

As the assumptions of this research illustrate, the basic principles of activity 

theory are applicable to this research, namely mobile technology is seen to be 

designed and used in the context of interest-based communities. Some of the 

implications of activity theory for this specific research were (based on Kaptelinin 

and Nardi 2006: 35):(a) under analysis are subjects in the social world—people in 

the social contexts of interest-based communities, (b) analyzed by meaningful 

goal-directed actions—people performing actions and communication of interest-

based communities, (c) studied through real-life use—studies through real-life use 

of technology (currently computers and mobile devices), (d) toward 
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developmental transformations. Overall, the research in the context of concept 

design for interest-based communities and their use of mobile technology, utilizes 

the “active” role of the research, in understanding the research context, going 

beyond the ethnographic description of the problem area, into addressing the 

solution to the problem. This is consistent with the research that assessed a 

sample of published HCI issues and concerns in two top MIS journals (MIS 

Quarterly and Information Systems Research) over a period of 13 years (1990-

2002), and deduced that due to the dynamic nature of human interaction with 

technology, task and context, there may be a need to utilize more interpretive 

research methods such as phenomenology, action research, ethnography, 

grounded theory etc. (Zhang and Li 2003: 22). In addition, activity theories in 

general argue that knowledge is constantly evolving, and are seen explicit in their 

attempts to develop a unified account of knowing and doing, and all emphasize 

the collective, situated and tentative nature of knowing (Blackler 1995), which are 

all important for this research. 

As can be seen from the research questions presented earlier, the goal of this 

research was more qualitative than quantitative, hence being more towards 

understanding and descriptions. The qualitative research methods, geared toward 

producing qualitative research, were developed in the social sciences to enable 

researchers to study social and cultural phenomena, and for the purposes of this 

research, they were seen applicable for HCI (which looks at the social and 

cultural phenomena of technology) as well as for KM (which looks at knowledge 

related phenomena in organizations, which are social and cultural entities). Based 

on the literature review, it became clear that qualitative methods were prevalent in 

the context of community research as well as in the context of HCI (and within 

the larger scope of systems design) as well as in KM.   

From the potential qualitative methods, it was clear that case study research 

(classically described by Yin 1994) has traditionally been the most common 

qualitative method used in information systems (Orlikowski and Baroudi 1991; 

Alavi and Carlson 1992) and that case studies were the principal approach to 

community studies. A survey of research on online communities of practice 

mainly located case study literature, and looked at 15 case studies, stating that 

because communities of practice and virtual communities are a new area of 

research, the case studies can be expected to be major sources of information in 

the future (Johnson 2001). This is consistent with the fact that case-studies 

dominate the HCI field.  As Winograd (2002 in Preece et al. 2002) says: “One of 

the characteristics of design fields as opposed to traditional engineering fields is 
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that there is much more dependence on case studies and examples than on 

formulae“. Similarly, in knowledge management, case-study type research, which 

could also be called “micro-level” approach, has dominated (for example, a book 

published in 2005 called ”Case Studies in Knowledge Management” by Jennex 

(Ed) provides a collection of 20 cases).  

A case study’s goal is to understand current and complex social phenomena, 

by asking “how” and “why” questions. Yin describes the case study technique as 

“an empirical inquiry that investigates a contemporary phenomenon within its real 

life context, especially when the boundaries between the phenomenon and context 

are not clearly evident and it relies on multiple sources of evidence” (Yin 1994: 

134). Statistical generalization is not the goal of case studies; deep insight into the 

dynamics of processes and situations, however, is (in Ramesh and Tiwana 1999: 

217). Even though case-study research has been criticized for being subjective 

and cannot be generalized, it has also been stated to be ”a necessary and sufficient 

method for certain important research tasks in social sciences”, highlighting the 

value of even one case-study (Flyvbjerg 2006: 241). For example, in KM, the 

case studies have described approaches that have been applied to a limited 

number of organizations, often to a single organization.  

Methods to provide qualitative data that are used for studying groups include 

questionnaires, interviews, diaries, observations and more recently, computer 

monitoring (Garton et al. 1997). Other methods to map, display and study online 

communities, concentrating on their structure and content, include the analysis of 

chats (Rosen et al. 2003) as textual communication has been seen pivotal to 

understanding virtual communities, for it is how participants in those virtual 

environments create, affirm, or change shared meaning and culture (Burnett et al. 

2003). In addition, ethnomethodological studies of the knowledge sharing culture,  

or info-culture,  of the social group are best suited to reveal the motivations of 

people to contribute to the relationship (Huysman 2002: 81). These studies of 

computer mediated communities have mostly been studies of text-based virtual 

realities—however, the world of on-line communication is moving toward 

multimedia systems (Paccagnella 1997). 

As case studies are often criticized for providing scant basis for scientific 

generalization, relying on multiple sources of evidence is the key. Therefore, 

multiple-case study was selected as the research approach in this research. The 

challenge can also be encountered with methodological triangulation—combining 

and applying several research methodologies in the study of the same 

phenomenon. It is the preferred line in social sciences, as it can help researchers 
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to address what is generally cited as ”the weakness and intrinsic biases and the 

problems that come from single method, single-observer, single-theory studies”. 

It has also been criticized in that, with this method, the researcher is left to search 

for a logical pattern in mixed-method results and that, even with these mixed-

methods, the completeness of the result is not achieved (Massey and Walford 

1999).  

Experiments to evaluate elements of group systems bring additional problems. 

Given the complexities of human-human communication and group working, it is 

hardly surprising that experimental studies of groups and of groupware are more 

difficult than the corresponding single-user experiments (Dix et al. 2004: 340). 

However, it has been argued that examining the context of design situations on a 

case-by-case base generally results in more useful requirements for system 

development and guidance for human-computer interaction (Oulasvirta et al. 

2003), which supports the usage of the case study method in this research. 

Since online communities already use mixed mediums for their activities, 

doing research in this field can be difficult. Also, populations tend not to be 

bounded and defining the borders for one community is often difficult (also due 

to the fluid definitions of the whole concept of community), so getting a clear 

picture of the community's context can be difficult, and sampling is tricky and 

prone to error (Preece and Maloney-Krichmar 2005). An additional obstacle can 

be that a stranger wanting to do academic research is sometime seen as an 

unwelcome arbitrary intrusion (Paccagnella 1997). However, during the course of 

this study it became clear that these specific communities seemed to welcome the 

interest by researchers.  

As always, ethics of the research needs to be considered. Usually, researchers 

of online communities are concerned with the privacy of the users and take 

precautions such as changing names, pseudonyms, or addresses from the logs. 

Changing not only real names, but also aliases or pseudonyms (where used) 

proves the respect of the researchers for the social reality of cyberspace 

(Paccagnella 1997), which was used as a guideline for this research.  

1.4.2 From original publications to the thesis 

This research process was conducted during three interlinked sub-processes. 

Firstly, the research about “potential of mobile technology for interest-based 

communities” was multi-disciplinary, conducted by a team of professionals 

(including the author) from academia and the business-world using multiple cases 
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(concentrating on a virtual stable community and birdwatcher community) in a 

project format with specific project goals during 2002–2004. Secondly, the 

reporting of the research approaches, findings and their implications was done 

during 2002–2007 with six (6) original publications that were all published 

through peer-reviewed publication channels (see table 7.). The disciplines of HCI 

and KM can be found from the background of those journals and conferences, 

corresponding to the theoretical basis of this research. Thirdly, the writing of the 

thesis synthesized from the previous sub-processes, organizing the different parts 

and perspectives of research together, providing a consistent and holistic entity. 

Therefore, the thesis is the result of knowledge-work by the author, in which the 

existing, published knowledge (about user-centered approach and knowledge-

based view to concept design, and about interest-based communities and mobile 

technology) is combined with knowledge gained through the experiences and 

discussions about this particular research context and process. Overall, the 

process spanned from mid-2002 towards mid-2009.  

The author was the main researcher for the virtual stables project and was 

actively involved with all phases of that project. Hence, the virtual stable research 

with its findings and implications is at the core of this thesis (also in the original 

publications, as publications I, II, III, IV and VI report on this). The author was a 

supporting researcher for the birdwatchers’ project, and contributed toward the 

analysis and reporting phases (publications IV and V). The ice hockey fan project 

was also part of the project grouping managed and overseen by the same 

individuals, it was also made available for the purpose of publication IV, but does 

not have a central role in this publication, as the author was not involved in all of 

the project phases. Publication VI synthesized from all of the three research 

projects, and presents the construct of a framework as formulated by the author. 

The author was the main contributing author in all of the publications, but 

reflecting the multidisciplinary nature of the research, also other team members 

participated actively in the writing processes of the publications.  Also, for some 

publications, the authors were organized in an alphabetical order, and therefore 

for example in publication II, the author’s name is last in order. 

Three of the publications (III, V and VI) were published in journals, and three 

(I, II, and IV) in conference proceedings. All were peer-refereed. Even though the 

original publications have been written about the same research projects, and as 

such they share content, they have been written for different audiences from 

different research communities and provide differing points of view and 

emphasize different aspects of the research area. It is further acknowledged that 
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different journals as well as conferences carry different academic valuations. 

However, for example publication I published in a less-established conference 

held at the alma mater of the author, still contains valuable knowledge about the 

research and is hence valuable to the compilation of the research. 

The summary of this research and the organization of this thesis with 

corresponding relevance to the research questions is presented in figure 1. This 

introduction, Chapter 1, provides the background of the research, hence aiming to 

answer the questions of “why was this research conducted”, “what was researched” 

and “how was this research conducted”. In doing so, it draws from practices and 

publications of other researchers and practitioners, and also describes the research 

approach(es) taken in the course of the study.  

Table 7. Original publications and their keywords 

 Author(s) Title Keywords 

I Still, K. 

Isomursu, M. 

Isomursu, P. 

Koskinen, K. 

The potential for mobile 

multimedia in a virtual 

community 

virtual community and mobile multimedia 

 

II Ijäs, J. 

Isomursu, M. 

Isomursu, P. 

Mustonen, M. 

Still, K. 

Designing a mobile 

terminal for horse 

aficionados 

mobile multimedia, personal content creation, virtual 

communities, industrial design 

III Isomursu, M. 

Isomursu, P. 

Still, K. 

Capturing tacit knowledge 

from young girls 

interacting with computers 

product concept design, usage scenarios, virtual 

communities, design for children, participatory design 

IV Still, K. 

Isomursu, M. 

Still, J. 

The Role of Technology in 

Interest-based 

communities: Interactivity, 

Immersion and 

Connectivity 

interest-based communities, knowledge creation, 

interactivity, immersion, and connectivity 

V Still, K 

Isomursu, M. 

Väinämö, S. 

Exploring the integration of 

community 

communications 

technologies: case 

birdwatchers 

interest-based communities, user need studies, mobile 

systems, web-based communities, technology 

integration, communication technologies, virtual 

communities, community informatics, mobile 

communications, interactivity, immersion, connectivity 

VI Still, K. Exploring knowledge 

processes in user-

centered design  

user-centered design process, knowledge process, 

tacit knowledge 
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Chapter 2 looks at communities, which are the specific user-group of the study, 

and have been at the center of attention in the 2000s. It aims at understanding the 

defining features of interest-based communities and how mobile technology could 

support these communities. Chapter 3 presents the design themes found during 

the research process. It thus explores the concept design process as well as the 

specific context, drawing heavily from the extensive literature review with 

keywords HCI, user-centered, design, concept, coming up with the answer to the 

question how to concept design for mobile technology for interest-based 

communities, which was not directly a research question, but supported the 

empirical part of this research. It should be noted that much of the understanding 

as well as the publications supporting this did not exist when starting the research, 

but with the progress of the field as well as that of this research, certain themes, or 

trends, became more noticeable. Both chapters hence provide a synthesis of the 

relevant theoretical contributions.   

 

Introduction to research 

Chapter 1 

 

 

 

What are the defining features 

of interest-based 

communities? 

How a mobile device could 

support the interest-based 

community? 

Chapter 2 

 

 

How to design for the concept 

of mobile technology for 

interest-based communities? 

 

 

Chapter 3 

 

How a mobile device could 

support the interest-based 

community? 

What kind of a mobile device could 

support the interest-based 

community 

Chapter 4 

 

How can a knowledge-based approach be used  

to understand and support the concept design process? 

Chapter 5 

 

 

Conclusions 

Chapter 6 

 
Fig. 1. The outline of the dissertation. 
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Chapter 4 presents the research project, or the empirical contribution, of this study. 

Hence, it provides the detailed case descriptions for interest-based communities 

of virtual stables and bird watchers. It also describes the concept process through 

the various phases (generation, evaluation, and selection), with the results from 

the initial criteria and design for mobile technology for interest-based 

communities to enhanced criteria and design. Throughout this research, the design 

rationale is seen to be far from absolute, as the design results and processes were 

specific for a certain community, certain period of time and certain perspectives 

of exploring them (and certain people interpreting them).  

Chapter 5 provides an understanding of a knowledge-based approach, its 

main components, and how it has been applied to this research, ending with a 

framework for a knowledge-based approach for concept design. This was partly a 

result of the challenges faced during the research process as it was created and 

applied simultaneously. It was hence constructive and applicable when using a 

user-centered approach to designing product concepts for the mobile technology 

interest-based communities of this research. It helped to organize the related, 

relevant concepts, provided means for seeing the connections between the 

different concepts, and guided the research in general, hence referring to the 

themes that became apparent or explicit during the research. 

Finally, the conclusions of this research are presented in chapter 6.  The 

conclusions address the findings and implications, as well as limitations 

experienced or understood during the whole research process. Additionally, it 

discusses the quality of the research, and provides areas for future research. 
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2 Toward understanding of communities and 
their technology 

Lately, community has been called a ”buzzworthy buzzword”8. Much of the 

interest is based on the attractiveness of the concept for the business side starting 

from computer-supported collaborative work and groupware, continuing to the 

idea of communities contributing positively to organizations. For example, when 

discussing technology, it has been said that ”good communication is not sufficient: 

the participants must be able to cooperate about their work” (Dix et al. 2004: 667).  

Therefore, companies now deploy social or community applications in different 

departments to accomplish a variety of objectives (for example Neuborne 2001 

Bernoff and Li 2008, Mayfield 2008, Bernoff and Li 2008). Subsequently, the 

context of work and work-related learning is dominant in the literature of 

communities and their use of technology. 

Though community is seen to be a central concept for humans, its definition 

is not clear: communities have been described as human webs, groups, ties, 

networks, social networks (Wellman 1988, 2001; Wellman et al. 1996, 2002) and 

tribal groupings (Maffesoli 1996). Overall, it has been stated that few concepts 

have generated as much theoretical speculation and as little scientific payoff 

as ”community” (Vaisey 2007: 851). This becomes clear to any reader of 

community-related literature, escalatingly so since the 2000s as the term 

“community” has moved beyond the traditional, geographical collocations, and 

has been used when describing the new ways of living and communicating. More 

and more people are actively part of these new forms of communities. People 

share news, information, jokes, music, discussion, pictures, and social support in 

hundreds of thousands of online communities (Ling et al. 2005). Furthermore, it 

has been said that people are most strongly drawn to online groups that share their 

own interests and concerns (Preece and Maloney-Krichmar 2003), which can be 

seen in the phenomenal success of social networking spaces, such as MySpace, 

YouTube, Facebook, Friendster, LinkedIn, Flickr, and Orkut.  

The overall interest coupled with the ambiguous nature of community and its 

technology has been one of the driving forces for this research. Therefore, a 

thorough understanding of the new forms of communities, especially the interest-

based communities has been seen to provide answers for the research questions 

                                                        
8 insidetherabbithole.com/2008/01/21/social-media-and-buzzword-bingo/ 
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of ”What are the defining features of interest-based communities” as well as 

for ”how a mobile device could support the interest-based community”.  

2.1 Beyond traditional communities 

Being a part of a community is a fundamental ingredient of the human experience 

and, as such, it has been studied by psychologists, sociologists, anthropologists 

and economists, among others. The book called Encyclopedia of Community: 

From the Village to the Virtual World, which has 500 signed articles and 2000 

pages by 399 contributors from 18 countries, and a master bibliography of 

community including 4,800 citations to books and journals (Christensen and 

Levinson 2003) concentrates on the concept of community. Not surprisingly, 

feelings such as belonging, connectedness, companionship, meaning, sharing, 

participation, social support and cooperation are usually used to describe it. Still, 

communities do not exist for their own sake but serve as a medium for the 

meeting and communication of their members (Schoberth et al. 2003). 

Traditionally, human community has had a geographic base, even though 

more than 100 years ago, Tönnies distinguished three kinds of communities: 

community by kinship, community of locality, and community of mind (Tönnies 

1887).  Nowadays community is oftentimes viewed as a cultural construct that 

can be conceived in an almost infinite variety of ways.  

The advances of technology have changed the ways communities 

communicate. From the 1990s, computers have allowed bringing together people 

who did not necessarily know each other before meeting online (Rheingold 2002). 

Therefore, academics and practitioners from computer science, information 

processing science and informatics, as well as from knowledge management have 

joined in the exploration of community.  

The terms used in exploring the new forms of communities include: virtual 

community (Wellman 1997), computer-supported social networks (Wellman et al. 

1996), computer-mediated communication (CMC) groups (Blanchard 2004a), 

electronic community (Wasko and Faraj 2000), online community (Sypher and 

Collins 2001, Preece, J. and Maloney-Krichmar, 2003), virtual communities of 

practice (Kimble et al. 2001), communities in cyberspace (Kollock and Smith 

1999) or cyber communities, digital communities (Sillence and Baber 2004) and 

web-based communities, or web communities, www communities or www-based 

communities (all used interchangeably on the International Journal of Web-Based 
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Communities web site)9. A clear sign of the dominance of the new forms of 

communities is the fact that there is now is a book called Encyclopedia of Virtual 

Communities and Technologies (edited by Subhasish Gupta, published in 2005) 

with over 115 articles by 140 authors. 

2.1.1  Virtual communities 

Howard Rheingold, a futurist, visionary and sociologist, who is considered one of 

the leading authorities on virtual communities, detailed and analyzed the early 

usage of personal computers for social networking in his book the Virtual 

Community (1993). With The Virtual Community, the concept of community was 

challenged and re-defined, as virtual communities where defined as “social 

aggregations that emerge from the Net when enough people carry on those public 

discussions long enough, with sufficient human feeling, to form webs of personal 

relationships in cyberspace” (Rheingold 1993: 5). 

The concept of community of mind (Tönnies 1887) is similar to virtual 

community, though the latter forms through an electronic communication medium 

and is not bound by space and time. Hence it is seen to require an act of 

imagination, or imagining the community, overall changing the characteristics 

associated with community and including the communicational aspects and the 

technology platform in the definition (combined from Wellman et al. 1996; 

Boetcher et al. 2002; Johnson 2001; Jones 1997, Romm et al. 1997, and 

Rheingold 1993, 2002). Virtual communities are seen to allow people to connect 

with others from around the world who share similar interests, as most 

participants seek out virtual communities with whom they share interests and stay 

with these communities based on their own interest in maintaining membership 

(Wellman & Guilia 1999). 

Researchers, practitioners, and the media have used the term virtual 

community to refer to vastly different computer-mediated communication (CMC) 

groups (Blanchard 2004a). Virtual communities have been, for example, 

described as an articulated pattern of relationships, roles, norms, institutions, and 

languages developed on-line that are absolutely real and meaningful even in the 

absence of physical, concrete matter (Paccagnella 1997), linking them hence to 

the characteristics of traditional communities. Virtual communities have been 

defined as ”a technology-supported cyberspace centered upon communication and 

                                                        
9 http://www.inderscience.com/browse/index.php?journalID=50#objectives  
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interaction or participants, resulting in a relationship being build up” (Lee et al. 

2002: 9), and ”as designed communities using current networked technology” 

(Johnson 2001). Less enthusiastic definitions have also been voiced: for example 

“communities in which there is little social responsibility and poor democracy” 

(Kitchin 1998: 166), and others already in 1997 saw that ”community is dead—

long live megacollaboration”, further saying that these new definitions of 

community go far beyond practical perspective10. 

2.1.2 Virtual communities of practice 

Communities of practice (CoPs) are formed by people who engage in a process of 

collective learning in a shared domain of human endeavor. The most often used 

definition is ”groups of people who share a concern or passion for something they 

do and learn how to do it better as they interact regularly” (concepts introduced 

by Lave and Wenger in 1991, expanded more by Wenger 2007). They have also 

been described as ”individuals united in action” (Liedka 1999: 5, in Johnson 2001) 

and spontaneously emerging groups (Wenger  and Snyder 2000), and are seen to 

develop around things that matter to people (Wenger 1998) 

It has been stated that communities of practice do not happen just by giving 

technology to the community members, but rather emerge within the designed 

community via the ways their participants use technology (Johnson 2001: 45). 

Subsequently, the term ”virtual communities of practice” (VCoP) has been 

introduced—groups and networks of groups being supported by the Internet or 

Intranets (Kimble et al. 2001). In other words, using information and 

communication technology such as the Internet to support their interactions, CoPs 

become increasingly virtual, which is seen to free their members from the 

constraints of time and space (Bourhis et al. 2005). 

VCoPs are seen to have the general characteristics of CoPs: (1) the domain: 

identity defined by a shared domain of interest; (2) the community: in pursuing 

their interest, members engage in joint activities and discussions, help each other, 

and share information; (3) the practice: taking time and sustained interaction 

toward learning of the interest (Wenger 2007). Due to the focus on learning and 

knowing of practitioners (Wenger 2001), CoPs have become an important area 

within group collaboration (Johnson 2001). 

                                                        
10 http://www.useit.com/alertbox/9708b.html 
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2.1.3 Online communities 

In the 2000s, online community is the most widely used term for the new forms 

of community (Preece 2003), maybe emphasizing the fact that these communities 

are real but with online activities, hence countering the possible negative 

connotations of the term ”virtual”. Overall, intuitively, everyone seems to 

understand this concept but so far there is no agreement upon definition (De 

Souza and Preece 2004: 579–580), even though it is generally implied that the 

emphasis is on people, shared interest(s), interaction, and online support. It has 

been claimed that there are hundreds of thousands of online communities (Ling et 

al. 2005).  

Online communities can be found from (a) simple text-based newsgroups, 

use groups or usenet groups—also described as boards, which function as 

electronic bulletin boards, (b) on web pages as well as web-rings composed of 

thematically linked World Wide Web pages, (c) lists (also called listservs) which 

are email-lists united by common themes, (d)  intricate immersive virtual reality 

multi-user environments such as MUDs (multi-user dungeons, text-based virtual 

realities with linked rooms, supporting synchronous communication as people 

interact with each other in real time), and (e) chat rooms (Kozinets 2002). These 

communities, through possibly including graphical interfaces, are seen to be 

strung together by conversational text, or chat (Rosen et al. 2003).  

Membership in online communities is primarily voluntary, which 

distinguishes it from many geographical communities where presence and 

existence in a certain location can be the basis for membership. Furthermore, 

online communities are distinguished from many face-to-face communities by 

their open boundaries. For example, users can enter and leave (Kollock and Smith 

1999:7) with much lower costs than physically moving to a new community. In 

addition, the relative anonymity of computer-mediated interaction, and the 

possibility of great social diversity (members may come from many different 

countries or ethnic groups, and may have very different expectations about what 

the goals of the community are) are seen to encourage conflict (in Kollock and 

Smith 1999:15). Conflict in online and virtual communities hence has been 

documented and studied (such as spamming, flaming, and trolling) —not 

surprisingly so because “the online world, in short, offers all the same advantages 

and disadvantages as the offline world” (Preece 2000: xvi). Still, for enhancing 

the community experience, the most important kinds of interactions are those that 

reinforce the community, through collaborative interactions and other types of 



 42

positive behavior, including gossip and pleasantries, announcements, queries, and 

special projects (Burnett 2000). 

When designing for online communities, decisions need to be evaluated for 

their effects on social interaction and organization (Kollock 1998). The book 

Online Communities: Designing Usability, Supporting Sociability (Preece 2000) 

describes the process toward developing an online community, and sees five 

stages in it: (1) assessing community needs and analyzing user tasks, (2) selecting 

technology and planning sociability, (3) designing, implementing and testing 

prototypes, (4) refining and tuning sociability, and (5) welcoming and nurturing 

the community. A multidisciplinary team is seen to work best, as it consists of 

people “attuned to people’ needs” as well as those with technical expertise 

(Preece 2000: 11).   

2.1.4 Social networking communities 

A rather new form of virtual or online communities is the social networking sites 

such as MySpace, YouTube, Facebook, Friendster, LinkedIn, Flickr, and Orkut. 

Social networking emerged as a phenomenon in 2002, allowing the introduction 

to friends by friends through the Internet, and being extensions of blogs and 

instant messaging phenomena, allowing a group of people using the Internet to 

communicate with each other about anything and everything, hence contributing 

to a ”social networking site” being the ”virtual community” of the 21st century11 

(PC Magazine Encyclopedia 2008). In other words, at social networking sites 

large groups of people with a common personal and professional interest are 

pooled to find connections and share knowledge with the people who need it most 

(Jaffe 2005),   allowing people to connect, and providing them with a medium for 

sharing and interaction, as well as the ability to broadcast. Many of these are so-

called trusted communities, meaning that you have to be invited by someone to 

join.  

The user-generated content (videos, photos, music, forums, personal profiles 

and blogs), which enables ”this real-time feed of what people around the world 

are seeing, thinking and feeling”12 is driving the social networking sites, even 

though the site can place limits as well as monitor the content. With the success of 

                                                        
11 http://www.pcmag.com/encyclopedia_term/0,2542,t=social+networking+site&i=55316,00.asp 
12  France, LR (2009) Social-networking site share breaking news, CNN, Jan 22, 2009. 
http://edition.cnn.com/2009/TECH/01/22/social.networkin.news/index.html  
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these services, they have become attractive business opportunities and many are 

now controlled by large media services (for example MySpace is the property of 

News Corp.).  

Social networking sites have become very popular—in fact the recent Nielsen 

Report states that social networking sites in 2009 have become more popular than 

e-mail 13– and millions of hours are spent at them: 

– about 45 percent of active web-users have been to online social networking 

sites (Kharif 2006).  

– MySpace boasted over 80 million users in 2006, spending in average 215 

minutes each month on the site (Kharif 2006) 

– LinkedIn says that there are over 19 million professionals already in it in 

March 2008 14 (up from 9 million in March 2007).  

– Flickr in 2005 was said to include 5.5 million pictures (Stone 2006), and in 

2008 the 3 billionth picture was uploaded to the site—however, Facebook is 

estimated to have 10 billion photos (Arrington 2008)  

– It has been said that 25 % of consumers in US, 20 % in UK, visit social 

networking sites at least once per month (in Bernoff and Li 2008) 

As a result of  the mass-popularity, some social networking sites are now going 

away from the ”for everyone” approach, more towards specific groups, 

or ”communities”, with higher emphasis on privacy and added functionality   

(Holahan 2007) as well as moving away from the so-called ”trivial” pursuits, and 

more toward business-oriented connections (Jardin 2007). 

2.2 Motivation for new forms of communities 

It has been said that in order to design social software—in this research mobile 

technology is seen to be one kind of a social software—one should have some 

awareness about (1) how groups work at different sizes and at different points in 

their lifecycles, (2) that there are different classes of individual, relationship and 

discussion, and (3) human psychology and drives (Webb 2004). So why do people 

choose to join in communities? Why do they contribute? The reasons for joining 

communities and for this social activity have been approached with a basic 

understanding of humans, their psychology, mostly Maslow’s hierarchy of needs 

                                                        
13 http://blog.nielsen.com/nielsenwire/wp-content/uploads/2009/03/nielsen_globalfaces_mar09.pdf 
14 http://www.linkedin.com/static?key=company_info&trk=hb_ft_abtli 
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from the 1940s, as well as with social exchange theory, which conceptualizes 

social relations in terms of exchange processes from the 1960s (Blau 1986).  

Naturally, as community continues to be a difficult concept both offline and 

online, also the motivations driving it and its formation, participation in it, and its 

lifecycle continue to be explored from many perspectives, and are not all covered 

in this research. Therefore, this research concentrates on the special aspects of the 

new forms of motivation.  

As has been repeatedly stated, online communities and social life on the 

Internet are increasingly popular. At one online posting, it is stated the “users are 

there because users are there and it is cool” (Cemper 2006), pointing up most 

likely one aspect of the motivation. Online communities (in their many forms) are 

popular because they are being viewed as popular, and people like to do what 

others do. However, in this research it is believed that there must be something in 

the concept of online communities that goes beyond the in-factor and that the 

popularity is a result of some motivation.  

2.2.1 About needs and social exchanges 

Generally, Maslow’s hierarchy of needs has been used to explain the pull of 

online communities, especially its middle levels of love/belonging and esteem. 

For example, Maslow explains the love need with ”he will hunger for affectionate 

relations with people in general, namely, for a place in his group, and he will 

strive with great intensity to achieve this goal” (Maslow 1943: 7)—a recent 

statement is ”we are a social species and we need to interact in order to feel 

alive” , which has been further explained with ”social interaction is a driver for 

happiness and that the web is a valid way to experience it”15. The esteem needs 

are explained by Maslow with ”all people in our society (with a few pathological 

exceptions) have a need or desire for a stable, firmly based, (usually) high 

evaluation of themselves, for self-respect, or self-esteem, and for the esteem of 

others” (Maslow 1943: 7).  

More recently, this has been addressed with status-seeking that consists of 

activities designed to improve an actor's standing in a group, which has 

                                                        
15 http://edition.cnn.com/2009/TECH/02/19/db.happy.online/index.html, Can Happiness be found 

online? 
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sometimes been referred to as identity, which was early acknowledged as the 

basic building block of social interaction applicable for virtual communities 

(Kollock and Smith 1999).  Furthermore, it has been seen that individuals are now 

offered an enlarged set of potential alternatives, allowing individuals to select 

from a range of identities without necessarily incorporating the entirety. The 

ability to make these choices creates the opportunity for the formation of whole 

new "communities of interest", bound together by choice rather than geography 

(Clodius 1997).  

This anticipated reciprocity as well as the subsequent increased recognition 

(Kollock 1999) can be seen to correspond to the reciprocal obligations of social 

interactions and their imbalances generating status differences, which are at the 

core of social exchange theory (Blau 1986). Lampel and Bhalla (2007) have 

claimed that researchers tend to be highly attuned to features of virtual 

communities that highlight egalitarian and altruistic motivation, and less attention 

is paid to social motivations such as a search for status and prestige that are at 

odds with these motives (Lampel and Bhalla 2007).  

2.2.2 About information  

Lampel and Bhalla (2007) found that research on virtual consumer communities 

has singled out information and advice that members of virtual communities 

freely provide to each other as an important factor in creating and sustaining these 

virtual communities. Explanations of such gift giving have tended to focus on 

altruism, reciprocity, and reputation-seeking as key motivating factors (Lampel 

and Bhalla 2007; Kollock 1999). Two additional studies have also highlighted the 

importance of information sharing in online communities: 

1. For example, when 342 participants of electronic communities were surveyed 

about why they participate and voluntarily exchange valuable, personal 

knowledge with other members in the community, as a result it was 

concluded that people in these communities feel that sharing knowledge and 

helping others is the ‘right thing to do’ (Wasko and Faraj 2000).  

2. To explore the motivational issue more, Ridings and Gefen (2004) then 

conducted an exploratory study, which empirically examined the importance 

of these reasons in assessing why people come to virtual communities by 

directly asking virtual community members why they joined. The research 

data (399 responses from 5 different bulletin-board communities) suggested 



 46

that people visit virtual communities because of the opportunities they create 

to exchange information. According to Ridings and Gefen (2004), the most 

frequently cited reason in the literature is to access information and also 

mentioned recreation that the communities provide as one source of 

motivation. 

The emphasis of ”natural sharing within communities” can be seen in  comments 

such as “people participate and help others because participation is fun, and 

helping others is enjoyable and brings satisfaction” (Wasko and Faraj 2000: 170), 

and ”most of the innovation that you see on the Internet today was given away for 

nothing... People did it for the sheer love of it”16. Overall, contributing valuable 

information has been approached with the concept of ”efficacy”, the sense that the 

information shared by the individual has some effect on the environment – 

contributing towards a positive self-image of the individual (Kollock 1999). 

Sharing and communicating about the interest within the community is not 

executed not only for the sake of the knowledge (and the subsequent community 

actions), but for the sake of the knowledge process as well as these build and 

sustain the community. This process places emphasis on what can be called social 

capital, “sum of the actual and potential resources embedded within, available 

through, and derived from the network relationships possessed by an individual 

social unit” (Nahaphiet & Ghoshal 1998), further stating that shared norms, a 

sense of mutual trust, and respect and reciprocity, stimulate people to share 

knowledge with each other (Huysman 2002; Davenport 2002).  

2.2.3 About social context 

Depending on the overall category of the virtual community, social support or 

friendships are also popular reasons for joining a virtual community (Ridings and 

Gefen 2004). This social aspect has also been described with the “sense of 

community” (SOC), which is seen as a characteristic of successful communities 

distinguished by members’ helping behaviors and their emotional attachment to 

the community and its other members (Blanchard and Markus 2004). The 

following two studies emphasize the sociality and the social context : 

                                                        
16 Willis, P. Is collaboration the future of invention? April 3, 2009. 
http://edition.cnn.com/2008/WORLD/europe/04/03/collaboration.spirit/index.html  
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1. Looking at an interest-based newsgroup (revolving around a specific sport), 

Blanchard and Markus (2004) analyzed the dimensions of virtual community 

and came to the conclusion that the members enacted three community-like 

social processes: the giving and receiving of support; the creation of identity 

and the making of the identifications; and the production of trust. 

2. One overview for explanations of communities that has been provided by 

Blanchard and Markus (2004) includes the following features: (a) 

membership, boundaries, belonging, and group symbols, (b) exchange of 

support among members, (c) shared emotional connections among members, 

and (d) influence, in terms of enforcing and challenging norms.  

2.2.4 About level of participation and freedom 

Not every community member contributes and participates in the same way. 

Community members have been defined to include visitors, lurkers (outsiders), 

novices (newcomers), regulars (fully committed members), leaders and those who 

are outbound (about to leave) (Kim 2000). Once again, the roles as well as the 

concept of life-cycle of participation have been borrowed from the offline 

counterpart of online communities—and can be seen to be influenced by the 

motivation of the member. For example, it is possible to get enough information 

without ”actively participating” in the community. 

The fact that participation in these new forms of communities is voluntary, 

can happen when the member chooses, and how the member chooses, with the 

content that the member chooses most likely also influence the motivation and 

attraction of the community, something that has been called autonomy—referring 

to the key issue that the subject of communication enhances its control over the 

communication process (Castells 2004: 239). In addition, the fact that in these 

communities the member’s can often choose how they are represented (for 

example by choosing their profiles, using certain nicknames, posting photos) is 

also seen to contribute to the interest.  Hence, even though often it is said that the 

“lure” of online communities comes from the evolution away from traditional 

communities (such as extended families and villages), the degrees of freedom 

related to the new forms of communities most likely also influence them. 
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2.3 Technology in communities 

What was contradictory and novel in the 1990s has now become a normal part of 

many peoples' lives. As never before, scattered groups of people, unknown to one 

another, rarely living in contiguous areas, and sometimes never seeing another 

member, have nonetheless been able to form robust social worlds (Brown 1998: 

228). The website is now an established channel of communication between a 

whole variety of organizations and their diverse groups of stakeholders (Smith et 

al. 2004) and also seen as crucial for maintaining networks of family and friends 

(Mobile Life Report 20082).  

In the early 2000s the Internet had already become an important tool to 

connect people with shared interests globally and locally: 50 percent of the net 

users studied in the USA had contacted people who share a hobby or an interest 

(Horrigan 2001). By 2004, a vast majority of online Americans said that the 

Internet plays a role in their daily routines: 85 percent of them saw the Internet as 

a good way to communicate or interact with others, and 34 percent pursued 

hobbies online (Fallows 2004). Communicating via the Internet is as normal for 

today's teens as chatting on the phone was for their parents’ generation (Preece 

2001: 347) as nearly one in three young people prefer chatting to friends online 

than face to face (Mobile Life Report 200817). It has even been estimated that by 

their 20s, young people will have spent more than 30,000 hours on the Internet 

and playing video games18.  

2.3.1 Technology supporting community communication 

Since Rheingold’s definition of virtual communities—social aggregations that 

emerge from the Net when enough people carry on those public discussions long 

enough, with sufficient human feeling, to form webs of personal relationships in 

cyberspace” (Rheingold 1993: 5)—communication technology (Net or Internet) 

has been included in the definition of the new forms of community. This new 

elevated role of communication and communication technology allows viewing it 

as an inseparable part of community. This computer-mediated communication 

supporting the direct communication between participants of communities has 

also been expressed as: computer networks are utilized to connect people to 

                                                        
17 http://www.mobilelife2008.co.uk/  
18 http://www.businessweek.com/print/technology/content/nov2008/tc2008117_034517.htm 
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people (Wellman et al. 1996), or technology providing virtual social support 

(Nettleton et al. 0202). However, though technology is inseparable from the 

community, it is still important to stay focused on culture, not technology (Bernof 

and Li 2008).  

Many communities have developed within the online environment and use 

this medium as their primary form of group interaction (Sillence and Barber 

2004). The Internet’s attributes of communication, connection, transfer and access 

(Leshin 1997) coupled with its overall potential for multiway information 

transmission have provided a mechanism for the formation of shared-interest 

groups or communities (Rothaermel and Sugiyama 2001: 298), enabling many 

people to communicate with many others, using means such as web pages, 

listservs, usegroups, web logs or blogs, chat rooms, and social networking sites 

(Rheingold 2002, Kollock and Smith 1999). Therefore one of the most lucrative 

and fastest growing features of the Internet has been the possibility for the end 

users to generate, distribute and consume content voluntarily as well as to 

collaborate. 

Communities take advantage of other technologies in addition to the Web 

platform (which is oftentimes the primary medium) according to their needs and 

perceived value and content. They use several technologies to support their 

communication needs, integrating other communication technologies into their 

community in order to carry out their activities and strengthen their sense of 

community (Sillence and Barber 2004, Preece and Maloney-Krichmar 2005). 

Therefore, technology allows communities to become relatively uncoupled from 

face-to-face social life in geographic communities, as people communicating 

online about shared interests very often do not live close enough to meet regularly 

face to face (Rheingold 2002).   

The Internet itself has been ever-changing—gradually becoming less 

exclusively text-based to involve audio and video communication (Watt et al. 

2002: 62, in Woolgar 2002). It has been evolving into text plus graphics-based 

communications, as Web-based media brings online graphics, animations, video, 

sounds, formatted text and links into text-based conversation (Rheingold 2002). 

Sharing content other than text has been made increasingly easier with the 

development of applications for web page creation, which has been demonstrated 

by social networking sites and the easy sharing of videos (such as YouTube) and 
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pictures (such as Flickr, which also supports sharing of what they call ”long 

photos”, referring to videos that are up to 90 seconds long19).   

2.3.2 Potential of mobile technology for communities 

The mobile phone has replaced the TV as the most essential technology (Mobile 

Life Report 2008). This was forecast by Howard Rheingold, a visionary who has 

been exploring the impact of technology on communities for more than two 

decades, and has in the 2000s turned into mobile communication technology. In 

2003, he described a high-level scenario of mobile communication in virtual 

communities: ”... participants in online communities will remain in continuous 

contact over multiple platforms on desktops and in mobile devices, and [mobile 

devices] will be used to coordinate group activities in the geographic world...” 

(Rheingold 2003). Rheingold (2002, 2003) goes on to introduce the term mobile 

communities, and sees them to combine the characteristics of online communities 

with the possibilities of mobile communication. Hence, he sees mobile 

communities using many-to-many communication, both desktop and mobile, 

allowing for communication that is always on. Virtual communities and the 

resources of the Internet are instantly and continuously available to people and 

their software agents wherever people are located.  

Rheingold’s vision extended to mobile communication being used to 

coordinate actions of groups in geographic space (coining the term ”smart mobs” 

in 2002). Others have joined in to looking at the impact of mobile phones on 

organizing and the overall impact on socio-political mobilization. For example, 

Manuel Castells sees that mobile phones have changed the landscape of 

organizing because they have created a new public space for communication 

(Castells et al. 2004) and Kenneth Gergen has explored how these ”monadic 

clusters”, meaning small groups linked in close and continuous communication”, 

lead to political disengagement and polarization (Gergen 2008). However, it has 

also been stated that mobile devices themselves cannot create social change or 

abolish class or state divisions but merely serve as one tool among many used by 

already established networks with preconceived ideas (Rafael 2003). 

Although circumstances can mobilize large groups, most notably 

communities consist of small groups of 4–8 close friends or associates. This can 

also be seen as a consequence of the fact that mobile communication is 

                                                        
19 http://www.flickr.com/help/video/ 
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traditionally organized around known social networks—people call and send 

messages to people they already know. Furthermore, mobile communication is 

closely coupled to the behavior of people in physical space, and can have strong 

effects on how small groups coordinate activities in local communities 

(Rheingold 2002). 

Using mobile technology is furthermore seen to blur the line between online 

and offline activities, as it enables being always connected, being online all the 

time. By 2006, the potential of mobility was already being tested by social 

networking services and their mobile services. For example, companies such as 

MySpace, Google, Yahoo and Facebook, are said to be betting on the mobile 

future, seeing that mobile social networking could be as big as social networking 

(Kharif 2006).   

There exist web pages devoted to mobile communities: for example, (1) 

http://www.mobile-communities.com/, which describes mobile communities 

as ”the future of interactive communication and creating relationships”20, and (2) 

http://www.mobilecommunitydesign.com/, which defines mobile communities 

as ”a network of interpersonal ties that provides sociability, support, information, 

a sense of belonging, social identity, and which always connects its members 

regardless of where they go”21. Furthermore, there are events organized around 

mobile communities. For example the leading HCI-conference, CHI 2006 had a 

workshop on Mobile Social Software22, in CHI 2007 there was a workshop on 

Mobile Spatial Interaction23, and there is Mobile Communities Unconference, 

which ”explores the opportunities with building community via mobile devices”24. 

2.3.3 Challenges of mobile technology for communities 

Behind the revolutionary abilities of mobile technology are the rapid 

technological advances and the applications based on those, as well as the 

adaptation of users. These technologies include SMS (short message service, or 

simply “texting”), MP3 players, Bluetooth (for providing short-range networking), 

Internet access through various technologies (such as Wi-Fi), high-resolution 

                                                        
20 http://www.mobile-communities.com/about.htm 
21 http://www.mobilecommunitydesign.com/pages/faq.html#1 
22 http://chi2006mososo.telin.nl/ 
23 http://www.chi2007.org/submit/W10Sat_CFP.pdf 
24 http://www.onlinecommunityreport.com/archives/346-Mobile-Communities-Uncconference-320-in-
Palo-Alto.html 
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cameras, text entry with stylus, GPS (global positioning system) for navigation 

and location sensing, mobile instant messaging, mobile blogging (moblogging) 

among others (Axup 2006). Not surprisingly, mobile phone development has been 

accused of being rather technology-centric and not being led by real user 

requirements or situations—for example, it has been said that cameras (that by 

2004 merged with telephones, bringing new content for mobile communication) 

were initially placed in phones without a good idea of how they would be used 

(Axup 2006: 23).  

One of the challenges of mobile technology for interest-based communities 

comes from the fact that the early phase of mobile computing has focused on the 

professional mobile worker, who needs to stay in touch with the office, in a 

variable work context (York and Pendharkar 2004), and few studies have 

concentrated on communities comparable to interest-based communities; one 

example being Sillence and Baber (2004), who looked at how members of a fan-

based community support their activities and sense of community with digital 

technologies (referring to mobile technology). However, it has been said that the 

latest applications are being developed outside of the main-stream, among 

communities of users, hobbyists and amateur developers. For example, Rheingold 

has emphasized: “Emerging social customs in real populations, not laboratory 

R&D, will drive the growth phase of the mobile virtual community era” 

(Rheingold 2003).  

Land-line phones traditionally used for one-to-one communication (talking to 

each other), were replaced by expensive pieces of technology for important 

business communication on-the-go over 20 years ago. Subsequently, traditional 

mobile phones have all primarily been designed for supporting one-to-one and 

speech-based conversations, and therefore may not be suitable for the differing 

requirements of a group. For example, group-oriented features such as SMS to 

multiple parties has recently been added to mobile phones, however, this 

technology was originally designed for one-to-one communication, and has 

resulted in an interface that is seen to poorly support the needs of groups (Axup 

2006). Overall, the phone technology, its features, and functionality that we are 

used to is still very much on the background when we think of mobile 

communication for communities. 

Emphasizing functionality that goes beyond basic communication in usage of 

mobile multimedia is important for the purposes of this research. This is clear in 

an early study about camera-phones (Koskinen et al. 2001), which uses the terms 

private life, sociability and friendship to describe the values users related to 



53 

mobile pictures. The study emphasized the interactivity and the entertainment 

nature of the mobile pictures: pictures are taken to communicate something to 

others, send to others, who, in turn, either respond with another picture, with a 

text comment to a picture, or at least by expressing thanks. Highlighting 

experience in addition to usability has therefore guided this research process. 

Desktop computing has defined “what it is to use a computer” (Fällman 2003: 

185) and influences people’s expectations of mobile computing. In this research it 

is not assumed that all of the interest-based community situations (communication 

and other activities) can be realized with mobile technology. The assumption was 

partly based on the recent drive to move away from the concept of the PDA as a 

miniature workstation, as studies have found that the concepts in desktop 

computing are not scalable and do not fit the mobile computing environment, 

toward a mobile computing interaction paradigm that takes into account the 

diverse environments and tasks mobile users face (York and Pendharkar 2004), 

recognizing that a mobile environment differs from stable ones, and the reasons 

for communication often differ, too (Axup 2006: 24). Furthermore, chairman of 

Microsoft Corporation, Bill Gates, has stated in an interview with a Finnish 

financial newspaper: “Small displays will not replace larger displays. That’s why 

mobile phones cannot take the place of computers.” (Taloussanomat, Feb 2, 2007), 

contributing towards understanding the importance of display size throughout this 

research. 

2.4 Implications for research 

Interest-based communities of this research can also partly described as: (1) 

virtual communities or virtual Internet communities, that can be created through 

the aggregation of people who share a common interest (Shapiro and Varian 

1999)— but this term is viewed to emphasize the non-real element of the 

community; (2) online communities or web-based communities (as defined by 

Sypher and Collins 2001, Preece, J. and Maloney-Krichmar, 2003), however, with 

off-line activities; virtual communities of practice (Kimble et al. 2001), outside 

the organizational context; and (4) social networking communities with a user-

created web presence.  In addition, the related terms of  ”user innovation 

communities” (Von Hippel 2001, Von Krogh et al. 2003) or ”virtual software 

communities” (Holmstrom and Henfridsson 2006), where distributed software 

users meet to share information and collectively develop software applications, 

and which lately have been called collaborative innovation networks (COINs), in 
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which ”cyberteams” of like-minded people work together to create 

innovations 25 could be considered-- however, as the interest is oftentimes 

intertwined with professional interest, rather than being purely ”hobby-like”,  they 

are not considered to belong in the scope of this study. Another term used and 

defined by Preece called special interest groups (SIGs) that ”fulfill a specific, 

narrowly defined purpose, and aim to draw only member sharing this interest” 

(Preece 2000: 18) is also seen to be too strict for the purposes of this research.  

Though they are seen to share characteristics with all of them (for example, 

many of them have been described with ”shared interest” and ”interactions 

between community members”), they are not seen to be enough for explaining the 

special aspects of interest-based communities. Especially, the “forming” of the 

interest-based community is generally more of an evolution than the carefully 

planned design of the community. Hence, the interest-based communities of this 

research are not using platforms created by others but have created their spaces 

themselves, usually without monetary incentives and with limited resources. 

In this research it is believed that participating in and experiencing the 

interest-based communities is about fulfilling the individual’s needs, and 

participating in social exchanges, therefore being simultaneously self-centered 

and community-oriented, being about information and knowledge and about 

social context,  and that it is also influenced by the hip-factor.  

Within interest-based communities, people communicate, share, connect, get 

involved, participate and interact. This research suggests that the exchange of 

information is an integral part of interest-based communities and that in the 

interest-based communities  a collective process of knowledge creation can be 

found, which is in contrast to the traditional concentration on knowledge 

processes of the individual of the cognitive sciences (Swanstrom 1998), and is 

closely related to the idea of knowledge sharing. Whereas in the organizational 

context the knowledge sharing is mostly treated as a dilemma, something that 

does not naturally happen; in the context of interest-based communities, sharing is 

the norm (though it can be based on various motivators). The content shared 

within the community is created by the community members, which is sometimes 

used as a required characteristic of a virtual community, as this separates them 

                                                        
25 http://edition.cnn.com/2008/WORLD/europe/04/03/collaboration.spirit/index.html  
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from information services that exist on the internet (Lee and Limayem 2002). 

Overall, in this research it is presumed that communities that can deliver what 

their members want are successful. 

In this study, it is understood that technology does not determine society. 

Rather, the uses of technology are shaped and modified by people and 

communities, on the basis of their interests, values, habits and projects. However, 

at the same time, the special characteristics of the technology enable, enhance and 

even innovate the realm and content of communication (Castells et al. 2004: 238). 

One of the motivators and enablers for the purposes of this research on mobile 

technology for interest-based communities is the fact that new applications are 

seen to emerge from non-business usage of mobile technology, and communities 

and their technology are seen to be inseparable. Mobile technology, due to its 

increased use, proposed and proven ease of use, and inherent capabilities coupled 

with the new communication applications and services, is seen attractive for 

interest-based communities. These inherent capabilities (such as the display size) 

coupled with general expectations and experiences related to mobile technology 

and to computers also impact on the interest-based communities.  
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Table 8. Defining interest-based communities  

 
Similarities Differences 

Virtual 

communities

With geographically dispersed 

memberships and shared leisure 

interests, such as soap opera fans 

(Burnett et al. 2003) or as virtual 

Internet communities being created 

through aggregation of people who 

share a common interest (Shapiro 

and Varian 1999). 

The term “virtual” is viewed to emphasize the ‘non-

real” element of the community. For the purposes of 

this research, this kind of virtuality-- avatars or other 

representations of the participants (Jacobson 2006)- 

is not necessary. Still, the communities can have an 

element of fantasy, which allows at least partly the 

escape from who you are and pretending to be 

someone else. 

 

Virtual 

communities 

of practice 

 

Virtual communities of practice 

(Kimble et al.. 2001), are seen to 

have an identity defined by a shared 

domain of interest, pursuing their 

interest, and spending time in doing 

so (Wenger 2007). Also, they are 

using technology supporting their 

interactions. 

Has been applied to associations, professional and 

otherwise, in the literature it has been made clear 

that CoP ”is not merely a community of interest, but 

that of practitioners” (Wenger 2007), which 

emphasizes the work and organization context as 

well as group learning, knowing and collaboration 

within this environment—all which are not at the core 

of this research 

 

Online 

communities

A group of people, who come 

together for a purpose online, and 

who are governed by norms and 

policies” (Preece 2000); this definition 

applies to communities that exist only 

online as well as to communities that 

also have physical presence 

(DeSouza and Preece 2004: 580). 

 

In this research, this term is viewed to concentrate on 

the online- element of the community: strict 

distinctions between online and offline activities have 

become less meaningful, as online communities 

rarely exist only online, many have offline, physical 

components (Preece et al. 2003).  

Social 

networking 

communities

 

Offer possibilities for users to 

generate interactive content (such as 

photos, video, and text) which can be 

easily shared by user's network or 

friends or contacts, and which can 

then be commented and rated, hence 

supplementing rather than 

substituting for real activities of 

communities (Woolgar 2002) 

Social networking communities form around 

platforms created and controlled by others, often with 

business goals 

Within the interest-based community, it is an individual member of the 

community who shares his/her individual information and knowledge, acting 
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alone or cooperating with other community members, but the Internet and web 

allow for communication activities by multiple members. Mobile technology 

allows users an easy and accessible way to produce content and services (Castells 

et al. 2004: 244) for communities. 

Technology allows the members of these communities, which are organized 

around affinity, shared goals and interests and sense of belonging, to be separated 

by physical space. Community members are freed from the time-constraints of 

being there “at the same time” as well as from most of the economic, social  and 

physical limitations. Furthermore, communities can have a variety of 

communicators with a minimum level of sustained membership. The concept of 

presence has therefore been changed, as flowing in and out of the community is 

easy, and the presence is no longer necessarily detected. Mobile technology is 

seen to sustain community with the possibilities it offers. It has been said that the 

subjects of communication processes greatly increase their autonomy from vis a 

vis spatial location, time constraints, and to a large extend, social and cultural 

norms by using mobile communication, simultaneously making the individual 

free to relate to the world at large, while still relying on their personal support 

infrastructure (Castells et al. 2004: 239).  

Overall, the promise that was only faintly seen by the researchers in the 

active phase of this research has become somewhat of a reality. This has been 

worded also as ”people want to do social computing while they are in their social 

environments” (Counts et al. 2006). 
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3 Themes for design 

At the core of this research is the question: how to design concepts of mobile 

technology for interest-based communities. This was approached with an 

extensive literature overview covering both online and offline sources, mostly 

concentrating on recent material from the 2000s. As a result, it can be concluded 

that this overall goal of “designing a system” is a very challenging undertaking: (a) 

it is discussed and analyzed within many disciplines, usually with an 

interdisciplinary approach, (b) therefore the amount of literature is vast (and 

growing), (c) there is a multitude of relevant theories, approaches and methods, 

both academic and professional, and (d) the concepts have seldom clear 

definitions that are widely agreed upon. It is very easy to get confused, as many 

times it is difficult to differentiate between the concepts. The perspectives into the 

design process are oftentimes more practical than theoretical, which adds to the 

confusion. Hence, throughout this research, it was understood that direct answers 

and guidance for this specific design problem would not be found from 

publications. This corresponds to the general problems of design theory and its 

process, as finding a solution to a problem in the form of design is not easy.  

This chapter introduces the themes or trends that were found to counteract the 

design problems, as well as to address the special characteristics of this research, 

i.e. mobile technology for interest-based communities. The understanding of the 

themes was considered to bring benefits to this research project as it would 

provide the basis for the empirical part, hence toward finding answers for the 

research questions of ”How a mobile device could support interest-based 

communities” and ”What kind of a mobile device could support interest-based 

communities”. The themes were developed throughout the research process, 

simultaneously with the different phases of the research project. It should be 

noted that the themes and their content were not all fully articulated (let alone 

published) when the research process started, and that the themes are interrelated. 

Still, similar themes have already been presented by other researchers (see table 

9.). 
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Table 9. Design themes  

Design theme of the study Key characteristics of the interaction 

design process (Preece 2002: 13) 

Design towards a concept, which corresponds to the research 

questions of ”how a mobile device could support the interest-

based community” and ”what kind of a mobile device could 

support the interest-based community”, taking the time and 

economic limitations of the research into consideration, 

presenting also the scenarios and prototyping as the means 

used in this research to communicate the achieved concepting 

 

Iteration through the design activities is 

inevitable 

Active role for users through user-involvement, which highlights 

the importance of communication and participation by users, as 

well as the role of different types of knowledge in the concept 

design process (also due to the very limited prior knowledge of 

interest-based communities), using ethnographic methods (such 

as netnography to explore the web presence, and contextual 

inquiry to further understand the communities) and has recently 

also been called ”user-led innovation” 26 and has been 

exemplified by user innovation communities (Von Hippel 2001).  

 

Users should be involved through the 

development of the project  

 

Beyond requirements and usability, which addresses the 

expectations of mobile technology for interest-based 

communities, taking into consideration the aspects of technology 

including experiencing (fun), toward multiple users outside the 

scope of computers. 

Specific usability and user experience 

goals should be identified, clearly 

documented, and agreed upon at the 

beginning of the project 

3.1 Design toward a concept 

Iteration means repeating, doing something again (Oxford Concise Dictionary). In 

the design process, iteration means the cyclical process toward improving the 

design. The starting point is that design is a purposeful process towards 

something new and/or improved—and that the process is not completed during 

one spiral on the generic planning-implementation-evaluation process. Overall, 

the emphasis is on the evolutionary nature of the process – “ideas will come, fail 

and fade, and be replaced by better and better proposals” (Jones and Marsden 

2006: 94). It is acknowledged that the first design is not necessarily the best one, 

                                                        
26 http://www.cioinsight.com/c/a/Expert-Voices/Companies-Look-for-Ideas-in-All-the-Wrong-Places/ 
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but can, and should, be improved. Hence, the iterative design tries to overcome 

the inherent problems of incomplete requirements specifications by cycling 

through several designs, evaluating and then incrementally improving upon the 

final product with each pass (Dix et al. 2004: 241).  

3.1.1 Communicating with concept  

Concept is an approximate description of the technology, working principles and 

form of the product, usually expressed as a sketch or as a rough three-dimensional 

model, and is often accompanied by a brief textual description (Ulrich and 

Teppinger 2003). Hence, as concept is an approximation, a model or description 

of the intended solution, it allows for enhancement and further development—

emphasizing the iterative nature of the design process.   

Concept has traditionally been considered to be a stepping stone toward the 

real product, which is then linked to production and distribution. Hence, 

concepting has been seen only as a part of the product development process, and 

the conceptualization stage is seldom mentioned in research (Axup 2006: 43). 

However, recently there has been a shift toward the notion that designing a 

concept (and stopping there) is a worthwhile activity. It is seen to provide the 

design process with more freedom, because it is not as closely bound to schedules 

with defined deliverables, product distribution and sales channels or technical and 

economic constraints as is product design (Takala et al. 2006: 58). Furthermore, it 

has been stated that broadly speaking, there are two types of design: conceptual 

and physical. The former is concerned with developing a conceptual model that 

captures what the product will do and how it will behave, while the latter is 

concerned with details of the design such as screen and menu structures, icons 

and graphics. (Preece et al. 2002: 239).   

The conceptual design is about moving from requirements to first design, and 

is concerned with transforming the user requirements and needs into a conceptual 

model. In other words, the resulting conceptual model is a description of the 

proposed system in terms of integrated ideas and concepts about what it should do, 

behave and look like, that will be understandable by the users in the manner 

intended, which involves envisioning the proposed product, based on the users' 

needs and other requirements identified (Preece et al. 2002: 40). 
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3.1.2 Scenarios and stories for concepting 

Telling stories is natural way for people to explain what they are doing or how to 

achieve something (Preece et al. 2002: 224). The understanding of storytelling 

today comes mostly from sociology and social psychology, both looking more at 

the cognitive effects of storytelling (Sinclair 2005). This ”power of storytelling” 

has been understood also in an organizational context and for organizational 

communication (for example Seely Brown et al. 2004), which has been 

highlighted in knowledge management literature such as Denning (2000). The 

goal is knowledge sharing and stories are seen to provide a high social presence 

(helping people to feel a closer connection to the issues and people of the story) 

and media richness (providing also supporting messages) using natural language 

toward impact (Sinclair 2005). 

Storytelling is an approach to describe and understand user activities in 

context (Imaz and Benyon, 1999; Gasson 2005).  Many times these stories are 

called scenarios. They are one approach to communicating the conceptual design, 

as scenarios have been described as “perhaps the simplest design representations, 

but one of the most flexible and powerful” (Dix et al. 2004: 201).   

Scenarios highlight goals suggested by the appearance and behavior of the 

system; what people try to do with the system; what procedures are adopted, not 

adopted, carried out successfully or erroneously; and what interpretations people 

make of what happen to them (Carroll 2000: 46). The scenarios are often told 

with the persona-approach, which presents users as fully fleshed out characters 

with names, families, interests (Jones and Marsden 2006: 161). A typical 

customer or a user scenario is hence told as a story as though it were actual 

observed behavior (Holtzblatt et al. 2005: 182). 

Scenarios are usually deliberately incomplete, and can also be called “use 

cases”. However, “use cases” usually means simple scenarios in which users 

interact with systems (Jacobson 1995), and are seen to emphasize the user-system 

interaction more than the user’s task itself, as well as being seen to contain certain 

assumptions about technology (Preece et al. 2002). In addition, use cases are not 

seen to represent some of the prior knowledge and current practices that bear on 

how the technology in the use case will be experienced and used (Carroll 2000: 

235–236). Still, the semantics about the terminology is not clear—they both 

represent one specific example of behavior. Furthermore, there is a term 

“essential use-case” which represents abstractions from scenarios, a more general 

use than a scenario (Preece et al. 2002).  
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Scenarios can be identified and generated by designers based on ethnographic 

field studies or on participatory design. Furthermore, they are certainly an arena 

of design activity for which prospective users are uniquely qualified: “they 

already know the current context of use, they can articulate their domain 

knowledge in terms of the domain's scenarios, and they may have specific ideas 

for appropriate enhancements” (Carroll 2000: 259) 

Use of scenarios in design has been called scenario-based design, which 

includes the following benefits (Carroll 2000: 68–69): (1) scenarios make human 

activity a starting point and the standard for design work (tasks); (2) scenarios 

help designers identify and develop correct problem requirements by being at 

once concrete and flexible (requirements); (3)  they help designers to see their 

work as artifacts-in-use, and through this focus, to manage external constraints in 

the design process (artifacts); (4) helping designers to analyze the varied 

possibilities afforded by their design through many alternative views of usage 

situations. In addition, with the use of personas, the aim is to make the stories as 

real as possible to the design team (Jones and Marsden 2006) overall aiming at 

better design quality. 

3.1.3 Prototypes for concepting 

”Prototypes expand the conceptual model: they make the design physical, more 

concrete” captures the essence of the concept (Preece et al. 2002: 239). They are 

artifacts that simulate or animate some, but not necessarily all, features of the 

intended system (Dix et al. 2004: 241), letting the designer express the design 

ideas as quickly as possible (Jones and Marsden 2006: 170), hence being 

approximations of the product along one or more dimensions of interest (Ulrich 

and Teppinger 2003), being concrete and tangible (Beaudoin-Lafon and Mackay 

2002). The early prototypes are a direct result of conceptual design including 

basic format and content (Hix and Hartson 1993: 262). 

Prototypes can be created for almost any design using a wide variety of 

materials and technology. One common way to differentiate them is according to 

how closely they resemble the appearance of the final artifact. Those which have 

a strong resemblance to the user’s perception of the artifact are referred to as 

“high-fidelity”, which can be interactive and provide partial functionality, with 

the cost of time and resources, whereas the “low-fidelity” ones (such as paper 

sketches) do not share the resemblance and take less time and cost less to produce 

(Jones and Marsden 2006: 170–189). They are used for learning, communication, 
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and integration (for example seeing that components and subsystems work 

together), and for project milestones (Ulrich and Teppinger 2003: 247–250). 

Depending on the purpose of the prototype, there exist concept, design, analytical, 

structural and operational prototypes (in Hall 2001: 488).  

Overall, prototyping (which has also been called sketching) has been 

described as an archetypal design activity, which is a core process that allows a 

designer to understand the problem and frame a solution (Fällman 2003). If 

scenarios are about descriptions, the prototyping approach is supported by the 

assertion that design requirements are best conveyed by showing rather than by 

just saying (Hix and Hartson 1993: 252), which is why it has been suggested that 

the term ”representations” should be used (Säde 2001), taking into account the 

representational qualities of artifacts (Vihma 2006). 

3.1.4 Concepting process 

Ulrich and Teppinger (2003) see concepting as an integral part of the product 

development process, including evaluating concepts with respect to customer 

needs and other criteria, comparing the relative strengths and weaknesses of the 

concepts, and selecting one or more concepts for further investigation, testing or 

development. Other approaches to design and concept design take a similar 

approach to the concept phases, but do not emphasize their role in the product 

development process. They emphasize the process of design, with the iterative 

twist as each concept or prototype is seen as a stepping stone for the next and 

better ones (Jones and Marsden 2006).  

The generic, simplified descriptions start with an understanding of what is 

wanted. This has been called (a) identifying needs and establishing requirements 

(Preece et al. 2002), (b) requirements and analysis (Dix et al. 2004), in which the 

results need to be ordered in some way to bring out the key issues, and (c) 

understanding users: having a sense of people’s capabilities and limitations; 

gaining a rich picture of what makes up the detail of their lives, the things they do 

and use (Jones and Marsden 2006).  
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Table 10. The simplified design processes vs. concepting processes 

Basic activities 

of design 

Preece et al., 

2002: 12 

Interaction 

design process 

Dix et al.,  

2004: 195-196 

Interaction 

design 

Jones and 

Marsden,  

2006: 94 

Concept design 

process  

Ulrich and 

Teppinger,  

2003:99-159 

Product 

concepting 

Takala et al., 

2006: 60 

User-

information-

based 

concepting 

Jääskö and 

Keinonen, 

2006:99 

Identifying 

needs and 

establishing 

requirements 

Requirements—

what is wanted 

Analysis 

Understanding 

users  

 Background—

technology, 

customer 

knowledge, 

business 

intelligence 

 

 

Constructing an 

understandable 

picture of the 

user’s present 

behavior: 

1. Collecting 

user information 

2. Interpreting 

user information 

 

Developing 

alternative 

designs that 

meet those 

requirements 

Design-- where 

you move from 

what you want to 

how to do it 

Developing 

prototype design

Concept 

generation 

Concept 

generation—

creation and 

expansion of 

product idea 

Description of 

new user 

behavior; 

Description of a 

new concept 

 

Building 

interactive 

versions of the 

designs  

 

Iteration and 

prototyping- 

Evaluation—

each prototype 

toward to the 

next better 

refined design 

Concept 

evaluation 

Concept 

evaluation—

selection criteria, 

concept 

comparison 

 

 

Evaluating what 

is being build  

Implementation 

and deployment 

 Concept 

selection 

Concept 

selection 

 

Based on this understanding, designs are developed in the forms of prototypes 

(Dix et al. 2004, and Jones and Marsden 2006) that represent a proposed 

interaction design in such as way that it can be demonstrated, altered and 

discussed (Jones and Marsden 2004). They are needed to evaluate a design to see 

how well it is working and where there can be improvements (Dix et al. 2004), or 

in the form of interactive versions of designs so that they can be communicated 

and then (Preece et al. 2002) after evaluation, these can implemented and 

deployed.  
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Background research Technology Customer knowledge Business  

Intelligence  

 

Concept generation  

Creation and expansion of product idea 

 

 

Concept evaluation Selection criteria based 

on current strategy: 

criteria that the 

presentation produces 

 

 Comparison of  

concepts 

   

Concept selection  

Product development objective 

  

 

 

  

Fig. 2. The activity layers of product concepting (Takala et al. 2006: 60) 

The design process towards a concept is seen to follow a similar cycle (see table 

10.). Simply put, based on the background research, a concept is generated, it is 

then evaluated, and the final concept is selected (Takala et al. 2006). Jääskö and 

Keinonen (2006) take the user-centric view to concepting, and instead of a 

prototype, end with a description of a new concept. The activity layers of product 

concepting (see figure 2.) proposed by Takala et al. (2006: 59–60), include a 

feedback loop, identify the general sets of design activities that also concepting 

processes have to follow to solve design problems and to deliver acceptable 

results. 

3.2 Active role for users through user involvement 

Toward the success and ultimate survival of the company, understanding the 

needs that people have regarding a certain product or situation has become 

essential. The people that need to be included can be called customers (who order 
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and/or pay for the product), users (who interact with the product), or consumers 

(who use the product). Hence, the experiential learning about the intended user 

population has a place alongside the active engagement of target users in the 

design process (Damodaran 2001: 387). 

Understanding the needs of customers, consumers and users has been 

emphasized since the 1980s (Griffin and Hauser 1993). For example, in the 

consumer research arena, starting from the 1980s it has been argued that the 

customer should be closely consulted. From the 1990s that role of the innovative 

and demanding user has been more active and intimate to the design and 

development process, also from a much earlier stage (in Neale and Corkindale 

1998). Hence, user studies now are not only those which evaluate devices and 

interfaces, but also those which develop new concepts (Sellen 2002 in Preece et al. 

2002:139). Studies from the early 1990s show that the more customer contact a 

project has, the more likely it is to be successful (Keil and Carmel 1995). It is 

generally agreed that a successful product can be achieved through the 

involvement of potential users in system design (Karat 1997).  

3.2.1 User-centered approach to design 

Within the HCI, the guiding principles of a user-centered approach to design were 

introduced in the mid-1980s (Gould and Lewis 1985). Other approaches such as 

participatory design (Schuler and Namioka 1993), often referred to as the 

Scandinavian tradition (Ehn 1988), cooperative inquiry, informant design, learner-

centered design (Soloway 1994), human-centered design (Maguire 2001), co-

development (Neale and Corkindale 1998), contextual design and inquiry (Bayer 

and Holzblatt 1998), usability engineering, (Whiteside et al. 1988), user-

information-based concepting (Jääskö and Keinonen 2006), activity-centered 

design (Saffer 2007:30). They all focus on tasks and activities that need to be 

accomplished  all involve users for the purpose of understanding the user when 

attempting to develop new, better, and usable products.   

Just as everyday objects like clothes, food and games are designed differently 

for children, teenagers, and adults, also interactive products must be designed to 

match the needs of different kinds of users (Preece et al. 2002: 13). One approach 

to involving children in the design process has been proposed by Druin (1999) 

and it is called the Cooperative Inquiry approach. It is based on contextual inquiry 

and participatory design, and children are included in an intergenerational design 

team that focuses on understanding and analyzing context (Dix et al. 2004). 
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The general principles for user-centered design include (Preece et al. 2002: 

286): (1) user's tasks and goals are the driving force behind the development, (2) 

user's behavior and context of use are studied and the system is designed to 

support them, (3) users' characteristics are captured and designed for, (4) users are 

consulted throughout development from the earliest phases to the last and their 

input is seriously taken into account, (5) all design decisions are taken within the 

context of the users, their work, and their environment. 

Some definitions and explanations of the user-centric approaches have been 

presented in table 11. Despite the explicit definitions, how the approaches can be 

achieved is not always clear. Furthermore, the differences between them, 

especially in practice, are oftentimes subtle. This imprecision regarding the 

approaches has been a source of criticism, but also a driver for newer and better 

approaches. Hence, even with the lack of exact definitions and guidance, the 

approaches have been bringing contributions toward users and their usage of 

technology.  For example, the user-centered approach is considered to be the most 

conventional approach and it is seen to historically refer to a process undertaken 

once the technology has already been developed and released onto a market, 

hence focusing on the impact of technology on users and seeing users in the role 

of tester (Nesset and Large, 2004).  

The principles of early focus on users and tasks, empirical measurement and 

iterative design (Gould and Lewis, 1985) have been generally accepted and have 

contributed toward the development of user-driven approaches. In addition, with 

improving the design process by allowing the users a more active role and hence 

moving toward the concept of “user-involved design” (Bannon 1992), some of the 

initial limitations have been lessened.  As an additional example, participatory 

design (PD), which emphasizes mutuality and reciprocity (based on the 

Scandinavian tradition of cooperation), with the development of the field of 

computer-supported cooperative work (CSCW) has contributed toward the notion 

that user needs are the crucial point in conceiving any artifact. An important 

aspect of this approach is that users act as fully empowered participants in the 

design process. One criticism is its imprecise definition of the concept of 

participation, whereas the term “active participation” is seen more appropriate 

(Olsson, 2004). Also relying too much on users in the design process has been 

seen as a problem (Nesset and Lange, 2003), because users are seen to be bound 

to the past (Olsson 2004).  
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Table 11. Descriptions, methods/principles of some major design approaches 

Design approach Description Methods/Principles 

User-centered 

design 

The attitudes and approaches used for 

developing usable systems (Karat 

1997: 35); Focuses on user needs and 

goals-- philosophy of “users know best” 

(Saffer 2007: 30) 

Observation, participant observation, system 

logs, written surveys, surveys, comparative 

tests; Tasks analysis, prototyping, usability 

evaluations 

Emphasis on usability  

 

Contextual design 

or inquiry 

 

“State-of-the-art approach to designing 

products directly from a designer’s 

understanding of how the customer 

works” (Beyer and Holzblatt 1999: 32) 

 

Observations, recording observational data, 

minimal interaction between researchers and 

users; Contextual inquiry, which combines 

observing and interviewing  

Emphasis on context of work 

 

Participatory 

Design 

A set of theories, practices and studies 

related to end-users as full participants 

in activities leading to software and 

hardware computer products and 

computer-based activities (Schuler and 

Namioka 1993) 

Mutual reciprocal learning, in which users 

and designers teach each other, design by 

doing (hands-on design, metaphor-based 

design, and prototyping) 

Emphasis on democratic participation 

 

Cooperative 

inquiry 

 

A combination of techniques from 

different design methodologies that 

have proven useful when working with 

children. (Druin 1999) 

 

Starts with techniques adapted and adopted 

from contextual inquiry, followed by 

development of low-tech prototypes, with 

technology immersion and observing  

Emphasis on designing for children  

 

Informant design 

 

Introduced to address some of the 

perceived problems in design 

techniques when working with children. 

Aims at maximizing the input of 

participants (informants) (Scaife et al. 

1997, 1999)  

Learning goals and identifying strengths and 

weaknesses, functionality specifications,  

that are used to design, and low-tech 

prototypes—iteration. 

Emphasis on informants helping researchers 

 

Human-centered 

design  

Concerned with incorporating the user’s 

perspective into the software 

development process in order to 

achieve a usable system (Maguire 

2001: 588) 

Active involvement of users, clear 

understanding of requirements, iteration of 

design solutions, multi-disciplinary design 

teams 

Emphasis on organizational needs 
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3.2.2 Participation by users and designers 

For the purposes of this research, the term designer refers to the individuals that 

are participating in the design process as professionals such as designers, software 

developers, mechanical engineers, industrial designers, interface designers, 

psychologists, project managers, and market researchers. In PD, these individuals 

have also been called technologists (Laughton 1996, in Carroll 2000: 261). The 

concept of user refers to an individual interacting with the system and who is seen 

to be a social being, often also referred to as customer or client.   

It is generally recognized that often the views and knowledge of some design 

process participants tend to dominate. This can be seen from the fact that the 

design process is seen to be political in nature, and all design is for someone’s 

interests (Karasti 2001), from the time and resource limitations of the design 

process in real life, as well as from the traditional “if we build it, they will come”- 

philosophy. Also, so-called “genius design” exemplifies this, as it relies on the 

skill and wisdom of designers used to make products. Designers either do not 

have the resources or the inclination (for example for security reasons) to involve 

users in the design process (Saffer 2007). One reason often cited for not involving 

users in development is the amount of time it takes to organize, manage, and 

control such involvement (Preece et al. 2002: 282) 

User-centric research methods aim at addressing some of the above- 

mentioned problems and issues. With the increasingly active roles of users, the 

distinction between users and designers lessens supporting better understanding 

and cooperation. In addition, this process can ensure that the users’ views and 

expectations of the new product are realistic, and that the users have a sense 

of ”ownership“ about the product (Preece et al. 2002: 280–281).  There is 

variation in exactly how much one wants to involve the user in design work, and 

the way such intentions are expressed (Olsson 2004).  Still, in the user-centered 

design approach, the dichotomy of “users” vs. “designers” is present. For example, 

designers are still often seen as “active participants” and users as “passive”, and 

the knowledge of designers is emphasized and considered “more legitimate” 

within system design than the knowledge of those who use the technology (Smith 

and Dunckley 2002).  

More and more it is understood that both users and designers need to be 

active throughout the design process. This means that they have distinct roles and 

separate contributions that they can make in the design process, and that there 

needs to be an effective balance between user and developer skills (Smith and 
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Dunckley 2002). This clear separation, however, has been lately challenged with 

the hobbyist knowing of designers i.e. when designers are also users, possessing 

specific user knowledge, and sharing this understanding during the design process 

(Kotro 2005).  

Traditionally, separating the use and users in systems design meant that the 

role of user in the new product development process was often limited to just a 

consultative one or, the only role for users many times was to provide “feedback” 

during usability testing, possibly saving the producing company a lot of money by 

making the improvements to the technology before it was released onto the 

market (Head 1999).  Furthermore, sometimes users were only “thought about”, 

and were not involved at any phase of the research (Olsson 2004), or users were 

just seen exhibiting “human dimensions”, such as the average height of European 

women (Jääskö and Keinonen 2006: 110).  

Users experience the system, interact directly with the design factors that 

determine usability and benefit from the usability characteristics of the system—

however,  they are not experts in HCI or in design, and may not able to analyze or 

articulate their requirements directly (Smith and Dunckley 2002). Even though 

the presence of designer (and his/her knowledge) is traditionally omitted from the 

explanations of user involvement, it is clear that the designers are expected to be 

“contacting system users” or “consulting end-users”, generally focusing on users. 

This expertise has also been described as the ability to act knowledgeably within 

a specific domain of application, and is seen to be linked to the mobilization of 

organizational knowledge (Gasson 2005). In other words, it is the developer who 

has the technical experience and expertise to suggest potential design factors and 

alternative solutions (Smith and Dunckley 2002). Five core skills of design 

(Moggridge 2007: 649) are something that the designer (or the design team 

combined) is expected to have: (1) to synthesize a solution from all of the relevant 

constraints, understanding everything that will make a difference to the result, (2) 

to frame, or reframe, the problem and objective, (3) to create and envision 

alternatives, (4) to select from those alternatives, knowing intuitively how to 

choose the best approach, and (5) to visualize and prototype the intended solution. 
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Table 12. Roles and relationships of users and designers in design process (synthesis 

of Nesset and Large 2004, Jääskö and Keinonen 2006, and Saffer 2007) 

Approach  User role Designer role Description 

Traditional 

design 

Component 

user, not active  

Engineer designer  Designers use specified/technical knowledge about 

users (such as grip power of a hand) 

 

User-

Centered 

Design 

User, Tester  

 

Patient user  

Athlete user  

Translates user 

needs and goals  

Doctor designer 

Coach designer  

User as tester, guiding the design 

User brings in problem and doctor designer solves it  

Design professionals facilitate/coach the user to 

participate in the design process  

Contextual 
design or 
inquiry 

Informant  

Student 
designer  

  

Master user  

 

 

User is the expert and designer aims to become 
familiar with the activity by 
observing/listening/watching it  

Participatory 
Design 

Design partner  

Athlete user  

 

Coach designer  

Design professionals facilitate/coach the user to 
participate in the design process  

Activity-
Centered 
Design  

Perform the 
activities  

 

Creates tools for 
actions  

 

 

Systems 
Design  

Set the goals of 
the system  

Makes sure all the 
parts of the 
system are there 

 

Genius 
Design  

Source of 
validation  

Muse user  

 

Customer user  

 

 

Actor user  

The source of 
inspiration  

Artist designer  

 

Chef designer  

 

 

Director designer 

 

 

Designers are artists interpreting the user information 
and being inspired by the user 

Designer cooks new flavors based on own 
experiences, customer user can suggest; 
Interpretation of user info is designer responsibility 

Designers create the behavior and the actor who is 
the image of the user: emphasis on designers’ own, 
experience-based interpretation of user information; 
Emphasis on director’s perception of the user  

A new approach to the relationship between users and designers describes the 

contributions from both in metaphorical terms indicating “the closeness of the 

interaction between users and designers” (Jääskö and Keinonen 2006: 110). 
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Designers are seen to have roles of engineers using technical knowledge about 

users, doctors solving the problems of patient users, students learning from their 

master users, coaches for their athlete users, artists with their muse users, chefs 

for their customers, directors with their actor users (see table 12). 

3.2.3 Challenges with user involvement 

Whilst the task of industrial designers or new product developers is traditionally 

one of shaping fashion and providing novel solutions, it is increasingly accepted 

that this task is enhanced by consulting the potential users of new products, as 

users are seen as a valuable source of primary information in assisting designers 

to understand the real needs, and, it is hoped, to ensure commercial success 

(Bruseberg and McDonagh-Philp 2001: 435). The elicitation of user needs is 

considered beneficial by many for system design, but it is most likely also seen to 

be problematic by many, for example in Druin et al. (1999). Hence, the reality 

remains problematic: “It is widely accepted that users should be involved in 

developing interactive systems and that involving the users—even indirectly—has 

proved to be very challenging in practice, especially in the product development 

context “(Iivari 2006: 636). In addition, many software developers still are not 

actively engaging users in the design process (Smith and Dunckley 2002), the 

application of user-centered systems design methods by practitioners is limited 

(Olsson 2004) and an attitude that can be illustrated with the quote “asking 

consumers what they want is useless, because they do not know what they want” 

(Kleef et al. 2005: 181) prevails.  

Many times, it is seen that the two sides of the process, namely the users and 

the designers, do not communicate or work together well, causing 

misinterpretations and other difficulties. From the designer’s as well as the users’ 

points of view, users do not know what they want, or they cannot articulate the 

needs (Bruseberg and McDonagh-Philp 2001). In addition, designers state that 

users are not aware of the real-life technical and cost limitations. Or, is what they 

want (and what they say) exactly what they need? From the user’s perspective, 

the designers do not articulate clearly what they want you to tell, or are not 

willing to spend time to understand how things really work. Furthermore, it can 

be difficult for designers to narrow down the number of users to involve in a study, 

or to concentrate on existing practices when aiming to create something totally 

new. For the users, it can be difficult to go beyond the specific features or 

technical solutions of existing technology, and to look at something new. Also, 
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what is best for the user may not be natural for the designer, what is easiest for the 

user to use is rarely easiest for the interaction designer to design, or for the 

programmer to implement (Hix and Hartson 1993: p. 29–33).  

Especially the product development of innovative new products is considered 

challenging. The design team needs to both define the problem space and the 

product requirements, with no clear understanding of who the users are or how 

the new product will be used, there are no comparable existing products to 

benchmark against, creating constantly evolving product features and the need for 

new hardware and software (Smith 1998). Also, new products are not in 

themselves complete but rather invite the creative participation of users to achieve 

results.  

3.2.4 Techniques to gather data from and about users 

“It is well known that user information that directly supports concepting can be 

difficult to obtain from reliable secondary sources” (Jääskö and Keinonen 

2006:99). User-centered approaches to design are seen to answer the challenge of 

gathering data from and about users. These approaches share the components of 

early focus of users (Gould and Lewis 1985) or active involvement of users with 

iteration of design solutions (Maguire 2004) when attempting to develop more 

usable products providing access to primary sources, the users, of these systems.  

Managing the design and new product development process consists of 

various approaches and user study methods, many of which only support a part of 

the whole process. Deciding on the applicable data source(s) for a given task and 

project is not always easy. The methods of inquiry, which can also be called user 

studies, include workshops, expert reviews, interviewing techniques, surveys, 

observations, ethnographic field studies and co-design workshops, to name just a 

few (see table 13.).  

According to survey of user-centered design practitioners, the five most 

commonly used techniques were: iterative design, usability evaluation, task 

analysis, informal expert review, and field studies including contextual inquiry 

(Vredenburg et al. 2002).  These techniques can also be called techniques for 

understanding people (Jones and Marsden 2006). According to Muller et al. 

(1995), many descriptions of participatory design methods have tended to be 

broad and illusive, rather than well specified, since these practices can be viewed 

as evolving, socially constructed practices.  



75 

Ethnography has become very influential, particularly in the study of group 

systems (Dix et al. 2004). It relies on observations of the user and setting, at 

home, work or other public space, looking at current work and other collaborative 

practices. It further analyzes how existing technologies and everyday artifacts are 

used, coming up with implications for the design of future technologies to support 

these (Preece et al. 2002: 129), focusing on aspects of behavior and the 

environment which are relevant to design (Axup 2006). The four stages of 

ethnographic methods include: preparation, field study (detailed recording of the 

interactions between people and between people and their environment), analysis, 

and reporting (Preece et al 2002). 

Table 13. Overview of data-gathering techniques used in requirements activity (Preece 

et al 2002: 214) 

Technique Good for Kind of data Advantages Disadvantages 

Questionnaires Answering 

specific 

questions 

Quantitative and 

qualitative data 

Can reach many 

people with low 

resources 

The design is crucial. 

Response rate may be 

low. Responses may 

not be what you want. 

Interviews Exploring issues Some quantitative 

but mostly 

qualitative data 

Interviewer can guide 

interviewee if 

necessary. Encourages 

contact between 

developers and users. 

Time-consuming. 

Artificial environment 

may intimidate 

interviewee. 

Focus groups 

and workshops 

Collecting 

multiple 

viewpoints 

Some quantitative 

but mostly 

qualitative data 

Highlights areas of 

consensus and conflict. 

Encourages contact 

between developers 

and users. 

Possibility of dominant 

characters. 

Naturalistic 

observation 

Understanding 

context of user 

activity  

Quantitative Observing actual work 

gives insights that 

other techniques can't 

give. 

Very time consuming. 

Huge amounts of data. 

Studying 

documentation 

Learning about 

procedures, 

regulations and 

standards 

Quantitative No time commitment 

from users required.  

Day-to-day working 

will differ from 

documented 

procedures. 
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The ethnographic approach differs markedly from the approach of participatory 

design (PD), which has also been describes as the ”tradition of cooperation and 

common good” (Axup 2006: 51). In PD, the workers come out of the work 

situation, either physically or mentally, and share the design task with the 

professional designers thus effectively the workers become designers. The PD 

designer enters into the subjective experience of the workplace. Ethnographic and 

other situational approaches take the analyst into the workplace, corresponding to 

the space of community of this research, while retaining a level of objectivity. The 

advantage is that the analyst sees the whole group's perspective, rather than that 

of involved individuals, but the analyst, however much in tune with the workers, 

is still ”out there”. On the other hand, involving the workers in the design process 

itself increases their motivation and acceptance whether or not the resulting 

design is 'optimal' (Dix et al. 2004: 471). 

Netnography takes the ethnographic method to a newer context. It is a 

research method derived from the technique of ethnography for studying complex 

opportunities for information about communities and on the World Wide 

Webusing information that is publicly available, such as the documents and 

artifacts that exist on WWW (Kozinets 2002). Netnography generates two kinds 

of data: (1) transcripts copied from the forum itself, and (2) a researcher’s written 

notes on observations of the community and its members, interactions, and 

meanings. Capturing the text of the discourse within the community is easier as 

most of it within communities on the World Wide Web is already written and 

public which was the case with the interest-based communities. The challenge of 

data overload can be overcome with careful formulation of the research question 

and other relevant parameters. Also it needs to be remembered that only the 

online community’s communicative acts are under analysis rather than the 

complete set of observed acts of the community (Kozinets 2002: 7). Even though 

the term is new, using this ethnographic approach is not new in the studies of 

communities, for example Rheingold (1993) can be seen to have conducted 

netnography when reporting and analyzing one of the earliest virtual communities, 

as he immersed himself in the community or actually was part of the community. 

Furthermore, ethnography has also been discussed as a method whereby multiple 

perspectives can be incorporated in systems design (Holzblatt and Beyer 1993).  

A prominent ethnographic method for designing systems called contextual 

design was developed by Beyer and Holzblatt (Holtxblatt and Bayer 1993, Bayer 

and Holzblatt 1998, Holzblatt et al. 2005) and studies the user in context, trying 

to capture the reality of his work culture and practice and then use that for the 
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design of a system. It takes a pragmatic rather than purist ethnographic 

perspective (Dix et al. 2004: 471). However, it is also rooted in practice and it 

differs in a number of significant ways from pure ethnographic study as the 

intention is to understand and to interpret the data gathered and, rather than 

attempting to take an open-ended view, the investigator acknowledges and 

challenges their particular focus. In addition, the explicit aim is to design a new 

system, whereas in a pure ethnographic study, it would be open-ended (Dix et al. 

2004: 471). 

Contextual design is considered “one of the most well-known and 

comprehensive process models in user-centered design” (Jääskö and Keinonen 

2006: 99); an applicable approach to defining software and hardware systems that 

collects multiple customer-centered techniques into an integrated design process. 

It is thought to provide an optimal match between the users’ current way of 

working and the work practice introduced by the new system (Smith and Duncley 

2002), providing an entire user-centered process for generating design ideas and 

evolving a whole family of conceptual and practical models (in Lindgaard et al. 

2006: 51).   

3.3 Beyond requirements and usability 

The object of design is not just a computer system or device, but the socio-

technical intervention as a whole (Dix et al. 2004: 203). Anticipating future needs 

for a product or service, or predicting the future impact of a technology, have 

considerable value to commercial enterprises and public sector organizations as 

well as to policy makers (Damodaran 2001: 384). Customer or user needs are 

generally expressed in the “language of the customer” providing little specific 

guidance about how to design and engineer the product. For this reason, a 

development team usually establishes a set of specifications, which spell out in 

precise, measurable detail what the product has to do (Ulrich and Teppinger 2003: 

72). These specifications can be described as requirements, which refer to some 

capability that somebody needs or wants, consisting of functional requirements 

(things that a system has to do), non-functional requirements (qualities or 

attributes that a system has to have, performance, security, usability, 

maintainability), project goals (reasons for doing a project), constraints (specified 

influences that affect the way that we meet the requirements) (Robertson 2001: 

414). 
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In requirements specification, the designer and customer try to capture a 

description of what the eventual system will be expected to provide. This is in 

contrast to determining how the system will provide the expected services, which 

is the concern of later activities (of software development process) (Dix et al. 

2004: 227). The most traditional technique for trawling for requirements is 

interviewing the stakeholders. The goal is that you ask the stakeholders what they 

want and they tell you their requirements. Although it is a useful technique in 

many situations, this technique cannot hope to uncover all the requirements 

(Robertson 2001: 407). 

The changing focus of requirements has been captured in the systems design 

literature. From an initial emphasis on requirements analysis, the focus has 

switched to the notion of requirements elicitation and then, over the last decade, 

to the concept of requirement generation. The early notion was that the 

requirements were attributes just waiting to be collected and classified, first gave 

way to the realization that requirements may exist but not be easy to discover or 

extract from the user, and finally led to the recognition that while some 

requirements may exist others will only emerge when potential users have seen 

(and had the opportunity to experience) visions of future ICT applications 

(Damodaran 2001: 383–384), once again emphasizing the importance of user 

involvement. 

3.3.1 Beyond usability with sociability  

One part of the requirements specification concentrates on features of the user-

system interaction, which contributes to the usability of the product (Dix et al. 

2004: 237). What is meant by usability is seen to be clear in everyday situations 

(it is usable if it does what we want it to do, or how to support the users using the 

product?). Hence, usability refers to three 'use' words  that must all be true for a 

product to be successful; it must be: (1) useful, accomplish what is required, (2) 

usable, do it easily and naturally, and (3) used, make people want to use it (Dix et 

al. 2004: 5). Still, once again one single scientific definition is missing (see Table 

14). 

It can be argued that most HCI efforts and practices are ultimately aimed at 

achieving more usable computer systems (Lowgren 1994, 1995) as usability is 

now widely recognized as critical to success of an interactive system or product 

hence making usability the major expectation of the technology itself as usability 

has become a well-established concept in the IT world to represent the user-
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friendliness of a system (Maguire 2001a). The benefits of designing a usable 

system can be summed up as follows: (a) increased productivity, (b) reduced 

errors, (c) reduced training and support, (d) improved acceptance, (e) enhanced 

reputation (Maguire 2001b: 588). Furthermore, it is proposed that it is incorrect to 

describe a product as ergonomic or usable, without also describing the context in 

which the product will be used—in other worlds, who the product was designed 

for, what it will be used for and where it will be used (Maguire 2001: p. 453). 

“Ensuring usability in an interface requires attention to two main components: (1) 

the product (the user interface itself), and (2) the process by which the product is 

developed (involves the life cycle, methods, techniques, and tools that are used in 

developing a user interface)” (Hix and Hartson 1993:  xvii). 

Table 14. Some definitions of usability 

Definition Source 

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

achieve specified goals with effectiveness, efficiency, and satisfaction 

in a specified context of use. 

ISO 9241:11, used in related 

ergonomic standards, in terms of 

measurable design objectives 

 

A set of attributes that bear on the effort needed for use, and on the 

individual assessment of such use, by a stated of implied set of users 

ISO/IEC 9126, software engi-

neering standard, Bevan 2001 

 

The capability of the software product to be understood, learned, used 

and attractive to the user, when used under specified conditions 

(ISO/IEC 9126, for software quality) 

 

Bevan 2001 

Universal Usability will be met when affordable, useful, and usable 

technology accommodates the vast majority of the global population 

 

Shneiderman, 2000 

Usability is related to the effectiveness and efficiency of the user 

interface and to the user's reaction to that interface 

Hix and Hartson 1993: 3 

The traditional approaches of usability (seeing it more of an individual 

expectation, more of a technical expectation) are not considered to be enough to 

address the social aspects of usability and technology. The introduction of the 

concept of sociability (Preece and Maloney-Krichmar 2003) is a result of research 

concentrating on requirements for software. Sociability is seen to be interrelated, 

complementary and of the same importance as usability. It is seen to concentrate 

mostly with what happens at the human-computer interface. It is a concept that 

has been operationalized to include the components of people, purpose, and 
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policies and, as such, is seen to analyze more the social aspects of the technology, 

because it is concerned with planning and developing social policies and 

supporting social interaction (Preece and Maloney-Krichmar 2003). With the 

introduction of sociability basic requirements for usability are similar to those for 

other software: effective to use, efficient to use, safe to use, have good utility, be 

easy to learn and easy to remember how to use (Preece et al. 2002, 2003, 2004).   

3.3.2 Toward user experience  

“The user’s experience has become one of the central concepts when describing 

the user’s overall relationship to products and services. As the user experience is 

ultimately personal, multidimensional and context-dependent, it can never be 

completely explained or engineered” (Jääskö and Keinonen 2006). The fact is that 

our environment, work and home are filled with artifacts that satisfy needs 

beyond the functional, such as the aspirational, spiritual, and emotional 

(Bruseberg and McDonagh-Philp 2001). Hence, the ultimate test of a product's 

usability has been seen to be based on measurements of the user's experience with 

it (Dix et al. 2004: 237).  

The emphasis on experience has been somewhat connected to the 

disappointment with usability and its utility approach (Battarbee 2004). Therefore, 

more and more, interaction design is concerning itself with the attributes of 

satisfying, enjoyable, fun, entertaining, helpful, motivating, aesthetically pleasing, 

supportive of creativity, rewarding, and emotionally fulfilling (Preece et al. 2002: 

20). The user side (what the user needs), the understanding of the product and the 

related experiences as well as from the perspective of interaction have all been 

used to approach user experience. An additional concept of ”co-experience” has 

been explored to explain experiences in a social setting and to highlight the fact 

that people often make sense of their experiences together, toward better design 

(Batterbee 2004).  

One approach to user experience in the context of virtual space is perceptual 

experience, or stickiness. It is a characteristic that encourages customers to stay 

and interact at a site longer (Preece et al. 2003). For example, it has been said 

that ”participation in a community of interest can be compelling, entertaining and 

create a ‘sticky’ community where people return frequently and remain for 

extended periods” (Wikipedia27)). A framework to look at perceptual experience is 

                                                        
27 http://en.wikipedia.org/wiki/Community_of_interest 
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based on the perspectives of interactivity and immersion (Steuer 1992) and 

connectivity (Rheingold 1993) and has been defined by Bhatt for the analysis of 

four commercial websites.  In this framework, interactivity refers to the extent to 

which a user can affect the form or content of the mediated environment, and can 

be further characterized by speed, range and significance. Immersion refers to the 

feeling of being deeply engaged in a virtual world, and has been characterized by 

the breadth and depth of the immersion. Connectivity refers to the involvement 

with other members of the virtual communities and awareness of others, and was 

measured by the ability to engage in different kinds of virtual forums (Bhatt 

2004). Bhatt’s framework can be supported by an approach to having an optimal 

experience while visiting a web site, which is based on the concept of flow, 

“holistic sensation that people feel when they act with total involvement” 

(Csikszentmihalyi 1975: 36) toward an intrinsically enjoyable experience. Flow is 

characterized by focused attention and complete involvement (both corresponding 

with immersion), with attractiveness (richness and quality) and interactivity 

(corresponding to interactivity by Bhatt) as well as ease of use and telepresence 

(corresponding to connectivity by Bhatt). A study looking at flow discovered that 

attractiveness is the most significant contributor to flow experience in the context 

of human-computer interactions in the hypermedia environment of a Web site 

(Skadberg et al. 2004).  

One goal of HCI has been to develop devices better adapted to a user’s 

specifications for practical, real life situations (Fällman 2003), in this research 

corresponding to mobile technology that is adapted to the real life situations of 

interest-based communities.  These devices are seen to connect people: ”If a tool 

makes those connections more interesting, more varied or more frequent, it has 

good potential for adoption”28. User interaction designers have long known that 

the user should not have to adapt to the interface, but that the interface should be 

designed so that it is intuitive and natural for the user to learn and to use (Hix and 

Hartson 1993: 17).  The design goals can therefore be expressed as: (1) the use 

and context for mobile computing is seen as a combination of the task at hand and 

the environment it will be performed in; (2) mobile computing devices need to be 

designed in a way so that they mold with the work flow patterns and do not 

hinder them, and (3) mobile computing hardware must be chosen so that it is 

suitable for the task at hand (York and Pendharkar 2004). A specific framework 

                                                        
28 http://www.cioinsight.com/c/a/Foreward/Choose-Your-Weapons/ 
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created for mobile technology adaptation by Oppermann and Sprecht (1998) is 

based on the assumption that the world-wide Web, wired and wireless 

connectivity to networks, and small mobile devices allow for supporting nomadic 

activities by information and communication technology to an extensive degree, 

which is seen to be applicable to this research. Mobile information technology is 

seen as a chance to support the process of activities from the beginning to the end, 

distributed over time, across space and between actors. This occurs by adapting to 

(1) local environment, meaning adapting to physical space, movement, navigation, 

time and context of the users (sometimes called context-awareness), (2) 

interaction environment, which is about the rules and governance of interaction, 

consideration of information by and for several actors, as well as adapting to (3) 

tasks and goals of the individual and his/her communication partners (Oppermann 

and Sprecht 1998). 

3.4 Implications for research 

Activity theory studies knowing as something that individuals or organizations do, 

and analyzes the dynamics of the systems through which knowing is 

accomplished, and attention should focus on systems through which knowing and 

doing is achieved (Blackler 1995: 1040). This guided the research of interest-

based communities and their knowing, toward understanding how mobile 

technology could help them in knowing and doing. 

In this research, one of the goals is a concept of mobile technology, Therefore, 

it is enough to capture the details of concepting in prototyping, creating a 

representation that can be shown (and shared) with others. This representation is 

seen as one way of capturing the design process and all the knowledge in it in a 

tangible format.  Stories and scenarios are seen to be applicable tools toward the 

tangible concept, as they can be rich, informal and open-ended narrative 

descriptions of real practice and experience, which describe the situations of use 

or represent the use of a system or application. These are all characteristics useful 

for exploring interest-based communities and mobile technology.  

The layers of concept design (background research, concept generation, 

concept evaluation, and concept selection) were seen to be simple but effective 

toward succeeding in the real world with this research. Additionally, they  

correspond to Nokia’s ”user-centered approach to concept development that 

includes contextual design techniques” (Preece et al. 2002: 465), where during 

background research, data is gathered; with scenarios and task models 



83 

transformed toward a proposal of initial design; followed by many iterations of 

design and evaluation, and finally the design is tested with end users and expert 

usability specialists (Preece et al. 2002: 465–466), which of course was beneficial 

for this research. 

From the very beginning, a user-centered approach and the involvement of 

users was seen to be essential for this research. Both users and designers and their 

knowledge inputs are needed, and designers of this research needed to find 

applicable and reasonable methods for including the users. It should be noted that 

none of the general research methods are specifically designed to address mobile 

groups or mobility (Axup 2006: 47). 

The literary research presented the dichotomy between ethnographic methods, 

which are based on observations with their pursuit of detailed data about the users 

and use-context, and with activity-based methods in which subject-object 

interaction becomes a key. For the purposes of this research, a balance between 

the two was sought, and approached with a combination of more than one method. 

The similar multi-method approach has for example been used when developing 

research methods to improve conceptualization and design of a mobile device for 

the backpacking community (Axup 2006). Overall, ethnographic study is 

considered one of the main approaches to informing the design of collaborative 

technologies that takes into account social concern, as its goal is to provide the 

descriptions and analysis of everyday life to the designers and developers (Dix et 

al. 2004: 731). The methods included netnography and contextual design (see 

table 15.) 
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Table 15. Research methods  

Method Description 

Netnography Highlighting the importance of computer activities and online/web-presence. Even 

though netnography was developed for the purposes of online marketing research,  

it is generally considered to provide an unobtrusive, flexible and ethically-sensitive 

method (Kozinets 2002: 18) toward insights related to communities, which is 

furthermore even accepted by the community members. For example, a researcher 

(1997) joined an online community in order to understand how the community 

functioned, telling the community what she was doing and offering to share her 

findings with them (in Preece et al. 2002: 370). 

Contextual design Promoting the user to the role of the master, the expert, while the researcher is an 

apprentice learning from the users, who then interprets what has been learned 

(Beyer and Holzblatt 1998). This idea was attractive for this research, as prior 

knowledge and involvement with the interest-based communities was lacking. Of 

course, the popularity and experience with contextual design also impacted this 

research. The following principles of contextual design (Beyer and Holzblatt 1998) 

were seen guiding the empirical part of this research: (a) Context: Going and 

watching users; (b) Partnership and talking to users; (c) Interpretation and 

developing a shared understanding; and (d) Focus on a clear understanding of your 

own purpose, and design from the data. 

In this research, it was acknowledged that when designing social interaction 

systems, the quality of the system does not depend on its capability to offer a 

particular type of functionality, but rather on the way it integrates its 

functionalities into the users’ interaction space, enriching their capability of 

interacting with and/or accessing knowledge (Agostini et al. 1998). Therefore, a 

combination of approaches was utilized. The need for multiple approaches was 

also evident because the study focuses not only on the expectations that the 

interest-based communities have for technology, but also on the expectations on 

the physical, dedicated device for the community. Even though this research looks 

at the usability of a mobile device, it does not take the ”mobile usability” –

perspective, which means browsing and searching the Internet with handsets29. 

The goal of their combined usage was to get a holistic picture of the expectations 

within resources of the research projects, understanding that the picture would not, 

nor could not, be perfectly complete. Therefore, in this study usability was 

                                                        
29

 http://www.webcredible.co.uk/user-friendly-resources/web-usability/mobile-guidelines.shtml 
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complemented with sociability, perceptual experience, and adaptation (see table 

16). 

Table 16. Exploring the expectations of technology 

Approach Description 

Usability and 

sociability 

The basic expectation of usability was enhanced with sociability, because of the 

emphasis of social aspects when looking at interest-based communities socializing 

 

Perceptual 

Experience 

Addressing the fact that these communities socialize and interact in a web-based 

environment. The goal is that the members of interest-based community members want 

to ”stick” to the their virtual spaces, experiencing positive flow-experiences. This also 

addresses the role of technology as a place for interaction, because for the web space to 

become successful, it needs to be beyond workable and functional—enjoyment, pleasure 

and fun need to be considered in the design of this space (Jones and Marsden 2006: 37). 

The concepts of Bhatt (2004) were seen applicable to this research. 

 

Adaptation Adaptation was used to look at interaction and evolution of communities using 

technology, based on the overall underlying assumption that mobile technology can offer 

something for the interest-based communities. In this research goal is to develop mobile 

technology that is adapted to the real life situations of interest-based communities, using 

the framework for mobile technology by Oppermann and Sprecht 1998). 
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4 Empirical research 

The empirical research presented in this chapter is based on the theoretical 

background explored in previous chapters, and was conducted toward answering 

the specific research questions. To a certain extent, the empirical and theoretical 

approaches took place simultaneously due to the real-life aspects as well as the 

exploratory nature of the research.  

The empirical part followed the product concepting model by Takala et al. 

(2006), which starts at looking at the background, and then through concept 

generation and evaluation, ends with concept selection. The model itself is not, 

however, presented in the publications I-VI, as the publications emphasize the 

process and the results of the phases.  

As can be seen from table 17, publications I and IV especially concentrate on 

exploring the background, whereas II, III, and V explore the whole process, and 

VI only presents a high-level summary. In addition to the interest-based 

communities of Virtual Stables and Birdwatchers, publication V also introduces 

the community of Ice hockey Fans. Even though looking at that community 

contributed to the general understanding of certain aspects of background 

research (namely to perceptual experience and adaptation), the Ice hockey Fan 

community was not addressed in other publications and hence its presence in this 

thesis has not been considered essential. 

Since the publications are the major source for presenting this empirical 

research, this chapter organizes and synthesizes the major results, and does not 

repeat all of what has been covered in the original publications. However, this 

chapter not only presents the detailed descriptions of case communities (shorter 

versions were presented in original publications), but it also makes clear the flow 

of the concepting process, hence showing the development of the research and the 

consequent mobile technology concepts for interest-based communities. In 

addition, this chapter introduces the research methods used towards the goals of 

research: (1) the ethnographic methods used (mainly toward the background 

research), and (2) the activity-theory based user involvement methods utilized, 

which evolved from the traditional methods to novel method of user involvement 

in the form of a web-based storytelling environment.  

It should be noted that the cognitive processes of concepting, or the 

knowledge processes of the author (as well as the rest of the design team) 

throughout this research are not clear-cut and separate: some phases of concepting 

as well as their evaluation took place concurrently. For example, from the very 
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beginning of the research on the birdwatcher community, it was apparent that the 

birdwatcher community saw the potential of mobile technology, as it was already 

using mobile devices for their community activities. Hence, it was the researchers’ 

task to go beyond this and to explore the issue so that the potential of mobile 

technology could better be utilized for the birdwatcher community. In the context 

of virtual stables, the development of the new method of inquiry and the initial 

concept of the dedicated device took place partly at the same time, and these 

developments fed each other, which in retrospect was most likely a good thing as 

together they challenged the research team to “think outside of the box” and to try 

new things. 

Table 17. Product concepting phases and original publications  

 I II III IV V VI 

Background research      x 

Expectations for technology      x 

Usability and sociability x x  x   

Perceptual Experience   x  x  

Adaptation   x  x  

Concept creation      x 

Case Virtual Stables: Initial design x x  x   

Case Birdwatchers: Use cases   x    

Concept evaluation      x 

Case Virtual Stables x x  x   

Case Birdwatchers    x    

Concept selection      x 

Case Virtual Stables: Enhanced design  x x  x   

Case Birdwatchers: Integrated 

communication technologies 

  x    

x marks in which publication empiria were presented 

Note: Publication VI presented only a high-level summary of the concepting process 

4.1 Background research 

As was shown in chapter 3, background research involves the themes of 

identifying needs (Preece et al. 2002), which can be expressed as requirements 

(Dix et al. 2004), or understanding users (Jones and Marsden 2006), with the goal 

of collecting information and interpreting this information (Jääskö and Keinonen 

2006).  In this research, this was achieved by (1) understanding the overall 
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research context by using secondary materials (presented in chapter 2), and by (2) 

finding out about the specific research context—the case communities of Virtual 

Stables and Birdwatchers (table 18.). This understanding is communicated in the 

detailed case descriptions of the case communities. 

Table 18. Interest-based communities of the study. 

 
Virtual stables community Birdwatcher community 

People 7-14 year old horse-aficionados 

(girls) 

 

Birdwatchers of different ages 

Shared purpose Horses, horseback riding, and other 

related activities 

 

Birds, especially rare birds and their 

observation 

Rules Unwritten and even written rules 

guiding behavior and content-

creation 

 

Written manual by a formal association 

Shared context Virtual world, mostly fantasy taking 

place in virtual world 

 

Real-world experiences are shared in a virtual 

world 

Shared content Clip-art pictures, copied photos, 

stories about horses and related 

activities, places 

 

Original photos of birds, stories about sightings, 

weather info, location info 

Technology Web pages with guest-books Web pages, discussion forums, mailing lists, 

SMS-messaging using mobile phones 

4.1.1 Research methods 

The understanding of the interest-based communities of Virtual Stables and 

Birdwatchers was approached by using multiple methods, as was explained in the 

previous chapter. The first part of the research consisted of analysis of presence 

and activities of case communities, partly conducted by observing real life 

(contextual design) and partly observing the on-line world (netnography), in 

which the researchers were passive participants that did not contact the subjects 

(or users, meaning the community members) directly, nor did they actively 

participate in the community activities . The second part of the research was more 

active (contextual design), as the researchers as well as the subjects played an 

active role in the research process toward the concept of a mobile technology. 
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Analysis of web presence 

The interest-based communities studied have a powerful presence on the web. For 

example, on Oct 30, 2002 the number of hits from a search with keyword 

“virtuaalitalli”, virtual stable in Finnish, was 2450 using Google, 248 using 

Yahoo!, and 2107 using Alltheweb. Hence, exploring the web presence was a 

starting point for both case communities. In the online activities, researchers acted 

both as active and passive participants to be able to gain understanding without 

disrupting the natural activities of the community. 

For Case Virtual Stables the analysis of the web pages included surveying 

virtual stable web-sites (sample size = 25) about their information content and 

about the interactive activities made possible. This was performed twice, in June 

and August 2002, to observe possible changes in the content. For the content 

analysis, 20 virtual stables were chosen from the list of web sites that have been 

ranked to be among the best by the Finnish association for virtual stables and five 

virtual stables were randomly chosen from other, non-listed virtual stables. Also 

the web pages of real-life stables (sample size = 15) for the comparison purposes 

as well as web pages of the SIM horse games (the English language equivalent) 

was performed.  In addition, an analysis of multimedia content in the front pages 

of virtual stables (n = 132) was performed. 

For Case Birdwatchers, a thorough study of Internet-based online activity 

was conducted for a time-period of six (6) months, starting in May 2003. The 

study included exploring various Web sites and their links, discussion boards, and 

email lists. To be able to do this, one researcher joined the email lists and 

discussion boards that were most actively used by the studied group, and 

observed the activities. For example, a deeper understanding of the current bird 

observation notification system and a comparison to its predecessor were 

achieved through following e-mail discussions about the subject. In addition, bird 

associations were contacted by e-mail to clarify issues that arose during the study. 

The associations were very positive towards our research and provided us with 

lots of material about the history of the technological developments and insight 

into the internal dynamics of the communities. 

Initial active involvement of researchers and users 

For the initial phases of research about virtual stables, the community members 

for direct contact were located from real-life stables and using friends and 
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relatives. Web contacts were not used, because this could have raised some 

feelings of insecurity in the young target group since unethical web contacts have 

been warned about in the media. These horse aficionados were observed and 

interviewed in real-life situations at a stable (sample size = 3 groups of 2–4 girls) 

and using the computer for visiting and maintaining a virtual stable (2 groups of 2 

girls), see figure 3.  

When exploring the birdwatcher community, face-to-face contextual 

interviews and observations of two (2) power users (who were very active both in 

real-world and virtual world activities and regularly participated in Web-based 

actions) were conducted to get a better perspective into the activities and 

communication of the community. Also, observations of casual bird-watchers in a 

real-life situation (at a bird observatory) were conducted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3. Contextual inquiry: Virtual stable community member at computer, researcher 

observing. 

Problems with user involvement 

The initial plan of the research team had been to use contextual design interviews 

and observations throughout the concept design process.  However, very early in 

the first research project it became clear that the research team faced severe 

challenges involving and observing  the community members using the methods 

from contextual design, despite the fact that team members were familiar and 

experienced with the methods and had found them useful in the past.  
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In the case of bird watchers, the challenges were related to observations as 

researchers wanted to observe the community activities in a real-life situation, at a 

bird observatory. However, observing activities that can take place very rarely is 

challenging, and was not successful for the purposes of this research. 

Actively participating in the concept design process and conducting the 

observations and interviews of the members of the Virtual Stable community was 

challenging, too. The ten contextual inquiry techniques for observing children 

presented by Druin et al. (1999) were followed: for example, researchers wore 

informal clothing, and did not make notes. Even then, involving the users was 

difficult: the girls avoided eye contact, strictly forbade taking photographs, and 

tried to escape the research situation as soon as possible. 

Hence, the researchers fell into what Beyer and Holzblatt (1998: 55) call the 

interviewer/interviewee situation, where “you ask a question, which the customer 

answers and then falls silent”. Furthermore, getting in-depth answers was a major 

challenge. Other researchers, for example Becker (2000) and Hanna et al. (1997, 

1999) have also noted that interviewing procedures for adults are not appropriate 

for speaking with children. Some of the challenges on interviewing and 

observations might be lessened with ample prior notification and by moving away 

from group-situations. However, some challenges would likely still remain due to 

the target group’s age. Therefore, the participative design methods, which would 

require direct face-to-face interaction and discussion between the research 

subjects and researchers, were rejected and alternative methods were sought, 

defined and applied. 

4.1.2 Case Virtual Stables 

Virtual Stable community can be described as a collection of linked web sites 

about virtual, imaginary stables. At the center of the these web pages are horses 

and activities directly related to them: horseback riding, show jumping, taking 

care of horses, training horses, organizing competitions and teaching sessions, 

buying and selling horses, breeding horses and equine veterinary science, taking 

place in a stable setting. However, “nothing is real” and “you can do whatever 

you want to do”, is something a preteen or teenage girl (7–14 year olds) can 

participate in from their own homes, alone but many times with friends, as long as 

you have an Internet connection. Therefore, the community members can design 

their own stable, have as many horses as they want, ride as much as they want.; 

no money is required (even for selling or buying horses, all you need is virtual 
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currency), nor do you have to have real expertise or an academic or professional 

background to do so, and even if you have allergies, you can still do it. Still, 

everything imagined bears, and must bear, a connection to its real life counterpart. 

Hence, the imaginary activities include activities that not every preteen or teenage 

horse aficionado gets to do, such as buying horses and helping deliver foals, but 

which are perfectly possible in the real world. This is a special characteristic of 

the Finnish virtual stables, as the English and American SIM horse games take the 

imaginary aspect even further. For example, in them, marriages and divorces 

between horses could take place.  

Communities manifest themselves on web sites, on a collection of pages that 

not only define and set the space (as it shows the layout or even picture of the 

stable) and the main characteristics (pictures and descriptions of horses),  but also 

allow for interactive community activities to take place and for others to see these. 

These sites were mostly created with free tools for home page authoring offering 

free web hosting services, such as Expage (http://www.expage.com) and 

Geocities, (http://geocities.yahoo.com/home), but also with other tools such as 

FrontPage or Dreamweaver, with more html-derived content. The free tools are 

easy to use, with easy use of color, graphics and animation, ease of adding still-

photos and sound, and easy linkages to other pages.  

The community members of virtual stables compose the pages themselves. 

They usually have had no formal teaching in using the authoring tools (for 

example at school), but have learned to use the tools by trial-and-error. Often they 

have sought advice from friends and family, and have also extended their advice-

seeking to the online forums (for example, ask in a guest book “where did you get 

the background from” or “where did you get the pictures”). As the youngest of the 

members do not know how to read or write yet, they rely on the help of their older 

sisters or friends to create their pages. And with more time and skill, the members 

were seen to move toward tools such as FrontPage and Dreamweaver. This is a 

goal for some, because those with more “advanced” pages did not always want to 

cooperate with those with “elementary” pages.  

Overall, the life-cycle of the virtual stable can be short, most often less than 

one year, as within the community it is common to close the virtual stable and to 

start a new one, depending on the problems encountered with the previous site, 

the skills of the content creator, and the time and motivation available and, during 

the interviews, the community members stated that creating the stable site is the 

most fun. 
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4.1.3 Case Birdwatchers 

The shared interest of the birdwatcher community is birds, especially rare birds. 

The community is promoting bird watching, bird research and bird conservation. 

The community can be seen to be “a community of communities” as the members 

can belong to subgroups of common bird watchers, twitchers (the real watchers), 

digiscoopers (bird photographing with digital cameras), those who want to gather 

points by observing birds in home gardens, those observing in a specific region, 

and even those who like to bird watch in the nude. In addition, the community 

members can be members of formal associations: (1) BirdLife International 

(www.birdlife.net, with over 2.5 million members in 100 countries), (2) BirdLife 

Finland (www.birdlife.fi), (3) the regional/territorial affiliations of BirdLife 

Finland, such as Ornithological Society of Northern Ostrobothia 

(http://www/netppf.fi/~pply/), and (4) the special affiliation of those interested in 

rarer birds, Bongariliitto Ry (www.bongariliitto.fi). 

The real world activity of the bird watching community is mostly nomadic by 

nature, as it takes place in different places at different times. It is something that 

can be done independently and in a group. The real world aspects (experiences 

and observations) are enhanced and shared in the virtual world. Helping other 

community members is a community characteristic, and the Web provides a 

natural and easy means for sharing information, experiences and resources about 

birds. 

Birdwatchers are very active users of Web and Internet based technologies. 

The formal associations’ pages include discussion groups (such as Usenet), email 

lists as well as content such as information about bird observations, places, 

descriptions of species, information of shared real-life activities, information on 

conservation, current issues, officials, links, pictures, sounds, video clips. For 

novice birdwatchers, an open discussion forum such as Usenet is often a place 

where one can ask for help and start learning about the community and its 

activities. Seasoned community members rather stay where the other experienced 

members are and which require subscription. In addition, members have their 

own web pages that reflect the owner’s interests like bird photographing, special 

kinds of owls, detailed descriptions of bird trips or listings of useful devices. The 

volume of traffic on these web pages illustrates the fact that they are indeed used 

by other community members—for example, the web counter of a personal page 

http://www.virtual-bird.com showed 131,787 and that of a formal association 
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http://www/netppf.fi/~pply/  showed 78,509 (Nov 7, 2003) visitors since the 

opening of the pages. 

4.1.4 Potential of mobility  

Potential of mobility was addressed with Case Birdwatchers, who have embraced 

technology rapidly, when it has been perceived to support the community 

activities. Most birdwatchers carry a mobile phone with them when participating 

in the community activities. Hence, the research confirms that more philosophical 

view of users of mobile information technology being just what they are because 

they have a need or desire to be involved in different contexts, both physical and 

social (Fällman 2003: 347). 

Table 19. Birdwatchers can use mobile technology for information sharing—using 

Bird Information Service. 

Activity Description 

Content 

creation 

Due to the content input by mobile phones using SMS, the limitation is 160 characters. The use 

of abbreviations and keywords are defined in a manual (available from Association Bongariliitto), 

based on the beeper system used before.  

 

Content 

receiving 

The user has to be registered; the site is accessed with user-id and password. The user can set 

up a profile, in which the target birds (species, location) are defined for notification. Setting up the 

profile is important, because of cost involved with each received notification message. 

 

Content 

manipulation 

The message should be in the right formal (words should be separated by empty spaces, not by 

commas). The incorrect messages are corrected by hand by specified active members. Incorrect 

messages are screened by two “repair men”, and there is a discussion list which communicates 

the incorrectness to others. 

 

Content 

storage 

The observations are stored in the site database. A member can have a personal observation 

diary; a group of members (who have decided to form a sub-group) can have a group-diary. 

Bird Information Service allows for content creation and content manipulation as 

well as content receiving and storage by the community members (see table 19.) 

using mobile phones as well as computers connected to the Internet. In May of 

2003, the number of notifications through the Bird Information was about 1,600. 

Even during the months with less observation activity, the numbers of notification 

messages in 2003 have varied between 200–400 (www.bongariliitto.fi). 
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4.1.5 Expectations for technology 

When used in the context of this study, expectations for mobile technology that 

are looked forward to, or hoped for, by the members of the interest-based 

communities, have a positive connotation. This is consistent with the HCI 

approach, which sees technology as the basis for supporting new ways of 

interactions responding to user needs. The approaches for understanding 

expectations were: (1) usability and sociability, (b) perceptual experience and (3) 

adaptation. The summaries of these approaches and their contributions are 

presented in this section. 

Usability and sociability 

Analysis of some aspects of usability and sociability was conducted about Case 

Virtual Stables, looking at what kinds of attributes and features would be needed 

to support the community activities. The terms usability and sociability were not 

mentioned per se in it.  

The community members learn the knowledge toward the needed usability 

from each other, often creating or manipulating content in a small group (usually 

2 members working together). The learning of designing is incremental, as they 

first learn to do the very basic tasks needed to create a very basic web site, and 

then they learn to add more interactive content, more graphics etc. as time goes by. 

Users seem to be not very demanding about the usability of the web site though it 

is not expected to be perfect and even the basic ones (for example with less easy 

navigation, with errors in spelling) can get positive feedback from members. 

The content created for the web pages included versatile content (see table 

20.) about the community environment and the actors in the community. Most of 

the interactive content was available for all community members, but email and 

the “for stable owner only” messages in the guest book are intended only for 

specific members of the community. The content contains multimedia elements 

(table 21.) and interactivity, which is strongly present in the form of guest books. 
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Table 20. Content analysis of Virtual Stable web sites.  

Permanent content * Interactive content** 

Introduction/description of the stable, including the 

blueprints of the stable, picture of the stable 

Description of the environment and history 

Profiles of horses, pictures of horses 

Other animals in the stable 

Daily routines at the stable 

Happenings in the stable 

Copyright information 

Diaries of taking care of horses 

Diaries of taking care of other animals 

Participating in courses and competitions 

Collecting points 

Buying horses and horse related equipment 

Feedback/email 

Guest books 

Chat 

* referring to content, which stays the same for longer periods of time and does not require frequent 

modifications 

** content which requires modifications and actions from the community members, and is hence active 

Very seldom does the virtual stable community see destructive behavior or 

content that is not relevant. Some virtual stables had been closed because 

unauthorized persons had sabotaged them by deleting content or adding improper 

content to the site.  In addition, some messages left at guest books stated that “you 

are stupid for imagining all this, why don’t you go and really ride the horses” and 

“all the horses should be made into sausages” The latter one was truly shocking 

for the community members. 

Table 21. Examples of multimedia elements used in Virtual Stable home pages 

Multimedia Examples 

Photo images 

 

Mostly photos of horses, some pictures of stable environments or other animals at stables 

Other images 

and graphics 

 

Backgrounds, borders, clip-art pictures (mostly of horses) 

Audio Background music, mostly elevator music with no real connection to the content of the 

pages 

 

Animation Moving text, arrows, changing line colors and other clip art-art animation, such as horses 

galloping 

Note: Video not used at all 
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Adaptation 

Adaptation was explored in the context of Case Birdwatchers. Overall, it was 

found that the birdwatcher community is very flexible in adopting the best 

available technology for the communication need at hand. But does the 

technology adapt to the needs of the community? 

Currently, a birdwatcher typically writes down the observation notes on 

location with a paper and pencil, and updates their personal web pages when they 

return home. In addition to the observations, these personal web pages sometimes 

include photographs or other additional information not available in community 

web pages and archives.  

Table 22. Analysis of adaptation. 

Adaptation Description 

Adaptation to the 

interaction 

environment 

Not optimal-- Formatting a proper bird observation message requires remembering 

the format of the message as well as key words for bird species etc. It is very common 

that mistakes are made when writing an observation message. Birdwatchers have to 

either memorize the format and codes, or they have to carry a manual with them. As 

many of the observation messages sent from a mobile situation deal with especially 

rare birds, memorizing their codes can be very difficult. 

 

Adaptation to the  

individual 

 

Sharing information and experiences not optimal—see above 

Adaptation to 

local environment 

Not optimal to the location of observation—see above, also notebooks have been 

used, but due to vandalism and restrictions in availability 

Many of the birdwatchers want to have and share more than text-based 

information about the birds. To do this, they have digital cameras and sometimes 

recording devices with them in observation situations. The quality (note: this part 

of research was conducted in 2002) of still-pictures and video in camera phones 

was not good enough for them and neither were voice-recording capabilities 

currently available. Hence, the tasks and goals of the individual could not be 

achieved. Furthermore, as birdwatchers are usually on the move, the fewer things 

they need to carry with them the happier they are. Currently, they often need to 

carry notebooks and easily lost pencils for making observation notes, driving 

instructions etc. Overall, looking through the different perspectives of adaptation, 

shows many of the challenges community members face in their community 

activities (see table 22). 
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Perceptual experience 

The members of interest-based communities voluntarily stick to their specific 

websites as well as to other technology supporting their communication and 

interaction. Therefore, perceptual experience is a natural part of the virtual and 

real-life arena for the community members as both are shared spaces and meeting 

places. Even though originally, Bhatt’s framework (2004) sees people as 

consumers of the mediated environment, the analysis was extended to include 

individuals as creators of this environment. 

Table 23. Perceptual experience in case communities. 

 
Case Virtual Stables Case Birdwatchers 

Interactivity High. Members create all the content 

and it is immediately available for all. 

High. Members create all the content, and 

sophisticated content distribution methods exist. 

 

Immersion High. A highly immersive fantasy world 

is created by the community. 

Low. Technology provides support for real world 

activities, and aims more for augmenting reality that 

creating immersion. 

 

Connectivity Medium. Community members can 

communicate through various media, 

but mostly only via fixed desktop 

computer. 

High. Members can communicate through various 

media, including mobile devices allowing for 

continuous connection. 

The analysis of the perceptual experience of the web sites for interest-based 

communities was performed for both case communities. A summary of the web 

site characteristics is presented in table 23. The “high/medium/low” rating of the 

characteristics was created mainly to highlight the differences. They are hence 

subjective measures based on how the users perceive the system and should not 

be regarded as absolute values. Some of the questions that arose from the analysis 

include:  

1. Temporal aspects: Should the content reach others immediately (e.g. a 

rare bird just observed) or later at their convenience? 

2. Location: A birdwatcher would like to know what species has lately been 

seen at the location he/she is currently in. 

3. Scope: Does the message concern one, some or many of the community 

members? 

4. Priority: Is the content important or just nice to know? 
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4.2 Concept generation 

“A design team needs to come up with ideas and solutions that meet the identified 

design drivers” (Takala et al. 2006:64) highlights the goal for designers. In the 

context of this research, the researchers firmly believed that “you can’t form an 

interpretation without getting involved with the events, without trying to make 

sense of them for you” (Beyer and Holzblatt 1998: 59). Therefore, the 

background research was as intensive and thorough as presented in chapters 2 and 

3, and various methods were utilized in this “sense-making” from all the 

secondary and primary sources. 

During the research, it became apparent that the differences between the 

phases of design and concept design are in reality not as clear-cut as they seem to 

be on paper, due to the fact that these are knowledge processes that take place 

inside people’s heads. For example, the initial concepting/concept generation and 

background research toward user understanding took place partly in parallel, as 

new insights during the concept generation phase allowed the researchers to better 

formulate and present the background.  

Both within their interest-based communities as well as outside them, virtual 

stable members and birdwatchers were already users of mobile phones in their 

everyday life. Hence, they were used to relating to an artifact called “mobile 

device”: carrying something with them, performing some functions away from 

the desk-top computer. Hence, the proposal of this research (that mobile 

technology offers possibilities for these interest-based communities that have not 

been realized yet) was easy to communicate for the community members and it 

was easy to appreciate. 

Members of interest-based communities are active individuals whose actions 

influence, and are influenced by, culture and society. In addition, members of 

interest-based communities are consumers with a lifestyle that they want to reflect 

when choosing a consumer product such as a mobile device. Furthermore, they 

have different motivations and the mobile device has become a tool as well as a 

toy to manifest this. 

4.2.1 Case Virtual Stables: Initial concept of a dedicated device 

The first design of the mobile device for virtual stables was made to illustrate the 

possible functionalities of the device.  It was made rather early in the concept 

design process, because “ it’s always easier to renovate an existing design than to 
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start from a totally blank slate (Beyer and Holzblatt 1998: 371), and the design 

team wanted to move quickly to something more concrete. Also, it has been noted 

that the younger the child is, the more important it is to have a material and 

prototyping object in the child’s immediate environment as a prop for starting the 

play (Goldman 1998).  

Table 24. Design implications for concept generation for mobile device for Virtual 

Stable community. 

Expectation Design implication 

Usability and 

sociability 

Compatibility of look and feel with previous technology that members are used to — members 

are used to cell phones 

 

Addressing the social aspects of sharing experiences – the  loudspeaker (so that friends can 

hear) and microphone (so that can tape sounds for sharing) 

 

Camera for still pictures and video — because pictures are so important for the community 

members, and downloading pictures was considered difficult to do with current technology 

Keyboard for writing — because stories/fantasy are important for the community members 

 

Adaptation Location finder-- Finding other members of the community for interaction and communication 

 

Perceptual 

experience 

Large enough screen — to ensure better immersion 

Pink device — a color that is liked by the preteen and teenage girls 

Stylus input for drawing pictures — to provide content in a drawing form, and also that can 

interact quicker  

Earphones for listening to music — to ensure better immersion 

During an intensive design-day, the analysis (and examples) of exploration of 

web-content and analysis of direct context with users (interviews and 

observations) were presented to the research team so that each of the team 

members could get a better understanding of virtual stables and their members 

(according to contextual design theory, interpretation sessions let every team 

member experience all interviews). The design team hence communicated the 

design implications (in table 24.) to an industrial designer, who then using his 

expertise and experience, designed the device (see figure 4.) called Ponycom in 

English (Hepotin in Finnish),both names that link the device directly to the core 

of this interest-based group, horses.  
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Fig. 4. Initial concept design for virtual stables. 

4.2.2 Case Birdwatchers: Use-cases  

In the case of birdwatchers, the goal of concepting was to explain and understand 

mobile communication. Hence, as there was no need toward a concept product, 

the research team took a use-case approach in presenting its user understanding.  

As was already explored in chapter 3, use-cases try to communicate more the 

context of use (Beyer and Holzblat 1998: 369), capturing and organizing selected 

aspects of the relationship between users and system (Constantine and Lockwood, 

2004).  

The use-cases gathering the different scenarios, different sequences of 

behavior (Cockburn 2001) were written by researchers based on the web-analysis 

and interviews (see table 25.). They were written as a cooperative effort in which 

all the three research team members discussed the validity and importance of the 

implications, and formed those into stories of using mobile technology. Due to the 
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nomadic activities of the birdwatcher community, the question of adaptation 

developed into the key issue. 

Table 25. Shortened versions of use-cases. 

Use-

case 

Short Description 

1 Mari, a twitcher, observes a moorhen in Oulu. She communicates to the community by sending 

an SMS message from her mobile phone to Bird Information Service, using the manual for 

getting the abbreviations and format right. 

 

2 Hermanni receives Mari’s first message, he gets excited and immediately starts to move 

towards the location. However, he needs to call Mari for further driving instructions. 

  

3 Sofia receives Mari’s message, as it matches her profile. Because she is vacationing, she uses 

her mobile phone to change her profile so that she does not get further updates about that bird. 

 

4 Janne is connected to the rest of the community through Bird Information Service web pages, 

where he notices Mari’s message (it is automatically updated to the web database, too). He 

then enters his favorite discussion board, shares this piece of information. 

 

5 On the way to the location, Risto uses WAP-services on his phone to check on the local 

weather conditions. When on site, he gets excellent pictures with his digital camera, from which 

he sends the best picture to the local affiliation’s webmaster, who then adds the picture to the 

main page and updates community records. He also inserts the video in his own web page. 

4.3 New method for involvement: method of online inquiry 

As was discussed previously, severe problems were encountered during the 

background research. Therefore, the research team realized that in order to get 

appropriate and valuable user knowledge, the method of inquiry had to be 

modified. In doing so, the research team still was impacted by the overall need for 

user involvement and going beyond the explicit, visible user needs. Also, the shift 

of context from work (which is the key aspect of the traditional approach of 

contextual design) to voluntary activities of interest-based communities, as well 

as the shift from adult participants to children (members of the virtual stable 

community are pre-teen and teenage girls) was acknowledged. 
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4.3.1 Web-based storytelling environment 

In the context of virtual stables, the quest for “how to involve” was approached 

based on user understanding and design knowledge. As our analysis of web-pages 

showed, the activity in the virtual stable community takes place in text-format, 

with heavy emphasis on imaginary stories about what the stable looks like, what 

the horses are like, how the girls participate in a riding lesson, how they take care 

of horses, as well as communication about the feelings about the pages, about 

horses etc. The observations of virtual and real stable goers supported the above, 

with girls at real stables telling how they like to write stories about horses, and 

how the girls by the computer told that getting to imagine things is the best part of 

their hobby. Therefore, the applicability to the context of virtual stables (with 

children as users) was seen clear, because creating stories in the form of fantasy 

play or make-believe play has been proven to not only be a reflection of the 

socio-genetic origins of the story creator, but an effective way for children to 

structure their understanding and knowledge (Goldman, 1998). 

 

 
Fig. 5. The main page of the storytelling environment. 
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As telling stories (mostly in written format) is a natural part of being a member of 

the virtual stable, it was chosen as a method for getting our target group involved 

in the design process. We adopted storytelling for the purpose of creating usage 

scenarios (Carroll 1995).  A community-centered development process (Preece 

2000) was used for developing an arena that facilitates story writing: creating a 

community-like atmosphere that is similar to the virtual stables the community 

members are used to. This approach allowed the members to use the time they 

needed to properly concentrate on the task and prepare their answers without time 

limitations and authority pressure set by the research setting, as some studies 

indicate that preparing verbal stories in this age group requires much time and 

concentration from the participants (Bekker et al. 2003). An additional bonus was 

that storytelling concurrently documents the scenarios, making further usability 

and value analyses easier and maintaining the true-to-original meaning of the 

users. The name of the site was Horsenut’s Story Stable, in Finnish Hepohöpön 

Tarinatalli (see figure 5. for the English version). 

4.3.2 Structure of the storytelling environment  

A public web site in the form of a virtual stable was created to act as an arena 

for storytelling. This was done using the community-centered development 

process. The purpose was not to create a new online community, but to create a 

community-like atmosphere similar to virtual stables.  

Research information, such as researcher names and contact information and 

background of this research, was presented on the site (see figure 6.). This was 

intended to assure the participants and especially their parents about the 

legitimacy of the research. It was also emphasized that the names, ages and 

addresses (which were needed for submitting the story for the competition) would 

only be used for research and would be kept confidential, and no real names 

would be used in publications.  
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Fig. 6. The structure of the storytelling environment.  

4.3.3 Using the storytelling environment 

Storytelling in written form was facilitated with a competition approach. The 

respondents could see the terminal concept (the initial concept for virtual stables, 

illustrated and discussed earlier in this research) and our initial proposals for its 

use. The research team assumed that by showing the girls a preliminary idea of 

the device, it would be easier for them to create stories. With the device a prop 

was created that could start an object fantasy, as it has been noted that the younger 

the child is, the more important it is to have a material and prototypical object in 

the child’s immediate environment as a prop for starting a play (Goldman 1998). 

The respondents could then fill in an electronic form requesting two stories: 

the first request asked the respondent to imagine, how she would use the terminal 

in a real stable context, and the second requested her to imagine how she would 

use the terminal in a virtual stable context. The dual question approach was based 

on the trial use of our questionnaire, which showed that the respondents had 

difficulties in separating virtual community usage from real stable usage. 

The order of the questions was switched when about half of the time period 

reserved for the competition had passed in order to eliminate unwanted side 

effects caused by the order of the questions (e.g. the first one being longer than 

the second one, because the respondent gets tired). Additionally, age and contact 

information was asked for, since we sent prizes to our subjects. All qualifying 
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story-scenarios (meaning all responses that included words and sentences) were to 

be rewarded with CD-holders, and the best story would win the main prize of a 

portable CD-player. 

The invitations to visit the web site and to participate the competition were 

mainly sent to the guest books of the virtual stables (n = 92), as this is the primary 

activity pattern for the community. The Finnish virtual stables incorporate an 

activity pattern that if you visit a virtual stable and leave a message in the guest 

book, the maintainer of the stable will visit your site and write in your guest book. 

By adopting this, we could exploit the normal activities of virtual stables for our 

research purposes. However, when a virtual stable’s only contact method was 

email, we used email for contacting stable owners (n = 40).  

4.3.4 Results from the story-telling environment 

Previous research (in Zahay et al. 2004) has shown that 20 interviews are 

sufficient to provide a complete understanding of a topic. Within contextual 

design, it is specified that collecting data from 10 to 20 people in all is required, 

unless the focus in very narrow (Beyer and Holzblatt 1998: 73). 

Table 26. One example of received stories, translated from Finnish. 

How would you use the mobile device at virtual stables? 

I sit down by the computer and take out my mobile device. I connect it to computer and transfer all my 
recordings and pictures to the computer and load them to the Internet. I open up the guest book of my virtual 
stable and write the most important messages to the mobile device. In addition, I add the horses’ neighs I 
recorded to the home page of my virtual stable, so that everyone visiting my virtual stable can hear them. I add 
new pictures to the virtual horses’ pages and also add a video I shot at the stable. I have drawn pictures of 
horses at a real stable and I add those to the virtual stable. That’s all I do. 

- Jannika, 11 years 

The story-writing experiment produced 29 responses in a period of one month: 29 

qualifying stories about using the device at a real stable, and 24 qualifying stories 

about using the device in a virtual stable. The stories validated the assumption 

that the target group can better address their needs and feelings in the story-

writing environment, where they can use their imagination, than in the face-to-

face discussions with the researchers (see table 26. for an example). The average 

length of the stories was 77 words for stories about real life stables, which was 

about twice of that of the stories about virtual stables (39 words). 



 108

4.4 Concept evaluation 

“The target of the evaluation is to make a decision on whether to discontinue the 

concept, further iterate the concept or start utilizing the concept” states Takala et 

al. (2006:66). In the context of this study, the initial concepts presented (initial 

design of the Ponycom, and use-cases) were seen, by the research team, to have 

the intrinsic value for further iterating the concept—as they were aligned with the 

goals of the research project, and no additional limiting business or strategic 

criteria were introduced.  

In the case birdwatchers, the evaluation was conducted based on the design 

criteria from the research project. In the case virtual stables, the emphasis is on 

the user-centered process for involving members of virtual stables, where user 

involvement was considered imperative for iteratively defining the design of the 

device. Overall, valuable insight into refining the concepts can be gained using 

evaluation methods involving end-users (Takala et al. 2006, 70), which was 

conducted using the new method of online inquiry as presented previously. 

4.4.1 Case Virtual Stables 

According to contextual design theory, introducing a very rough prototype on 

paper allows for the starting of co-designing with users. It supports the 

conversation between user and designer about how to modify the proposed 

system to fit the user’s work better (Beyer and Holzblatt 1998: 394). Toward this 

end, the stories from Horsenut’s Story Stable about using the mobile device were 

analyzed to get a better understanding of the concept. Hence, the knowledge from 

the user was interpreted and evaluated based on the experience and knowledge of 

the designers and researchers.  This was conducted with the help of the affinity 

diagram, which organizes the individual notes captured during interpretation 

sessions into a hierarchy revealing common issues and themes. The affinity is 

built bottom up, by raising common structures and common themes out of the 

individual notes captured during the interpretation sessions by grouping into first-

level groupings, second-level groupings etc. accordingly (Beyer and Holzblatt 

1998). The research team was very vocal about their ideas and thoughts and one 

full day of the Virtual Stable project was spent on the affinity diagram (see 

synthesis in table 27.). 
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Table 27. Synthesis of analysis of stories toward evaluating the concept of mobile 

device for the Virtual Stable community.  

Result Description 

Both desktop 

computer and mobile 

device used 

The target group readily embraced the concept of a mobile terminal in the virtual 

community and imagined using it as complementary “place of communication. In the 

scenarios, the ponycom was seen to be always present, easy to find and use 

 

Connecting the 

device to the 

computer & Internet 

The community members cannot always have access to a computer with an Internet 

connection, which was seen to create difficulties in participating in an ongoing 

discussion and interaction at the community sites. The dedicated device was seen 

to provide an answer to this problem 

 

Real vs. Imaginary 

world 

The mobile terminal allowed the capturing of real elements, such as pictures and 

sounds, which provided the community members with the means of bringing 

artifacts of real life to their virtual community. 

 

About horses—now 

more multimedia 

Diaries were created using the mobile device, competitions now included video 

clips, pictures of horses were sent to friends for commenting 

 

New capabilities of 

the device 

Instant messaging as well as phone capabilities were used to communicate with 

friends and family; location-related information to find friends, find the way home; 

recording of the smell of horses; databases and search engines to organize data; 

bookmarks to favorites 

4.4.2 Case Birdwatchers 

The use-cases highlight how both computers and mobile phones are fluently used 

by the birdwatcher community members in order to accomplish the community 

activities. They also show how knowledge sharing between these technologies 

brings challenges for users, as different formatting might be needed, and the 

knowledge transfer does not happen automatically.  

The perspective of adapting into the local environment, interactive 

environment, as well as to the tasks and goals of the members of the community, 

proved to be valuable for defining implications for further concepting. Hence, the 

evaluation phase conducted by researchers and designers generated implications 

for further concepting as it proposed functionality for the mobile technology such 
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as  predictive text input, good quality camera, integrated GPS-system (see table 

28.). 

Table 28. Implications of use-cases for further concepting for Birdwatchers. 

Expectation Implication for concepting 

Usability and sociability Emphasis on sharing information and experience (bird observation) with other 

community members. Having a good quality camera and a voice-recorder integrated 

into a mobile communication device  

 

Perceptual experience Functionality of good quality binoculars  

 

Adaptation Context-sensitivity: the system would know automatically when would be a good time 

to deliver the information; also providing the time of the observation automatically 

Location awareness: for location specific observation notebooks.  

Integrated GPS device:  providing coordinates for locations.  

Predictive text input: provide assistance for formatting messages in the right format  

Also: Content from mobile to webpages, automatic information transfers, easier 

methods for making notes 

4.5 Concept selection 

Embedding the knowledge in a concept, product or service is the ultimate goal of 

design. As knowledge is sometimes seen to be only valuable when it is shared, 

also the knowledge gained during the design process is seen to be successful only 

when applied toward a product.  In the case of virtual stables, this meant 

interpreting and using the analysis of the user knowledge toward a second, 

enhanced concept of a dedicated device. In the case of birdwatchers, this meant 

going beyond proposed functionality toward a holistic perspective into the 

integration of technologies. 

4.5.1 Case Virtual Stables: Enhanced concept of a dedicated device 

The concept design process toward an enhanced concept of a dedicated device for 

members of the virtual stable community was conducted by the research team in 

separate full-day workshop and in meetings and discussions leading to it. During 

the workshop, a multidisciplinary research team used affinity diagrams and other 
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cooperative methods to further understand the user and the need for a dedicated 

mobile device. It should be noted that, for graphical user interface design, the 

stories did not give much input. This input was better derived from the web page 

analysis, which showed the preferred graphical style and language of the target 

group.    

The result, the enhanced concept of a dedicated device (see figure 6.), 

strongly emphasizes the “buddy” element: the device was seen as a friend-like 

thing that supports and even gives advice to the user. The front cover resembles a 

mascot-like figure. The camera in the back can be seen as an eye (of a horse). The 

stories had clearly showed that the girls treated the device not only as a tool, but 

also as a “buddy”.  

The device design shows solid basic forms to meet the challenges of a 

continuously changing operational environment. Unattached parts were 

abandoned, i.e. the stylus was integrated in the headphones, which reduces the 

risk of losing it. The overall design of the device is now targeted especially for 

young girls, which is rather atypical for this kind of a device. This can be seen, 

for example, in the choice of colors, and button size and design.  

Some new functionality was added to the ones we proposed after the first 

design cycle. None of the features proposed by us were left unused, so all the 

proposed features remained in the second terminal design. However, radical 

modifications and additions were made.  

The new terminal design aims for easy and versatile use of different functions, 

since they were often mixed and used simultaneously in the stories. The stylus 

and headphones were integrated. The camera was directed backwards to allow 

taking pictures while talking on the phone or adding speech to the video. The 

large screen size enables better viewing of multimedia elements and the screen 

design emphasizes an easy stylus input for drawings. A keypad was added for 

faster alpha-numerical input, since textual interaction still remained strong in the 

mobile use. 
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Fig. 7. The enhanced concept for a mobile device. 

The device was used in most stories as a mobile phone, so a cellular phone feature 

was added. Also, some storywriters used the device for “recording smells” and 

recalling the smells of the stable at home. Hence, an imaginary “smell recorder” 

and “smell emitting device” were added to the terminal. Among the most used 

functionalities were managing favorite virtual stable bookmarks and sharing them 

with friends, as well as updating virtual stable pages with multimedia, and 

communicating with virtual stable members. “Wireless” seemed to mean “without 

wires, cables or other separate paraphernalia”, “easy to use”, “on-the-go” and 

“fast”, as the stories often indicated that wireless transmission of pictures, video 

and other material would solve the problems of transferring multimedia material 

between devices and persons.  

Prototyping for this research was an attempt to communicate the experience 

that the new system will offer. Hence, a prototype of the dedicated mobile device 
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was made of specialized industrial modeling foam called Sibatool. It was a mock-

up that was look-a-like but not functional (see figure 8.). Its use was documented 

in a video made and presented by the research team for an academic audience30.  

With the new device, the context of use also changed (see figure 9). The 

dedicated device allowed the users the possibility to engage in the virtual 

community activities regardless of time and location, when a PC or wired Internet 

connection was not available. This was the most obvious reason for choosing 

Ponycom (the imaginary dedicated device) instead of a PC—Ponycom was seen 

to be always available (the cost factors for Internet access were not evaluated in 

this study). Another frequently mentioned benefit of the Ponycom was its 

versatile multimedia capabilities. Ponycom could be used in creating individual 

multimedia material for building the virtual community site instead of exploiting 

publicly available material in web site creation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 8. The prototype of the dedicated device in use. 

 

                                                        
30 Ijäs J., Isomursu M., Isomursu P., Kangas A-M, Koskinen K., Mitts C., Mustonen M., Rytivaara M., 
and Still K. 2003. Adding mobility to a virtual community. A video and 2-page document. Proc. of the 
8th European Conference on Computer Supported  ooperative Work (ECSCW'03), Helsinki, Finland。 
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Fig. 9. The implications of a dedicated device for the community. 

In addition to the anywhere-anytime change of context, the new device made 

mixing of reality with the imaginary world more possible. With the introduction 

of Ponycom, the research participants started to share captured pieces of reality 

with the community members which is something that is limited in the current 

practices of the virtual stable community. Still, the members wanted to share the 

imaginary activities as well.  

When reality and mobility were added to the traditional, PC-based virtual 

community, the result was an extended virtual community as depicted in figure 8. 

The mobile device was not seen to replace the PC as the prime means of 

communication, but it complemented current use and created new possibilities. 

Family and friends are now seen included in the virtual community, as they are, 

for example, notified of activities taking place in the virtual world or in real life. 

Hence, not only is the content changing, but also the communication patterns can 

now evolve from one-to-many (virtual stable owner sharing with all the rest of the 

virtual stable community) to one-to-few (virtual stable owner sharing with her 

best friends in the virtual community) and to one-to-one (virtual stable owner to 

her parents). 
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4.5.2 Case Birdwatchers: Integrated communication technologies 

The understanding of the birdwatcher community and its usage of technologies to 

support the community activities is a synthesis of a number of discussions and 

sessions between the researchers after the use-cases had been formulated and 

analyzed. The guiding principle behind the explicit presentation of the 

understanding is that the community cannot be defined nor examined by 

technological exclusion, as the different communication techniques are integrated 

in different situations. Often, as the operating conditions change, also the use of 

the technological solution changes.  

The findings from the research on the birdwatcher community indicate that 

the community is very flexible in adopting the best available technology for the 

communication need in hand. Figure 10. summarizes the flexible integration of 

different communication methods. It shows that studying the community by 

examining it through only one communication technology (for example, the Web), 

we would miss lots of details, important activities and motivations for the 

operation of the community. This has been noted also by Sillence (2004). The 

figure gives a combined illustration of the cases described in the previous 

chapters; the moorhen observation message originally sent by Mari, and how the 

message and the related community interaction becomes a part of the public good 

created and utilized by the community. The “Digital sphere” illustrated in the 

figure on the upper left corner contains technology-mediated digital material 

available and used, i.e. the public good generated and consumed by the 

community. As the figure shows, the community activities take place both in the 

real world and in “virtual world” through various technologies. 
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Fig. 10. Communication in birdwatcher community 

Our findings indicate that although mobile technology is much used by the 

birdwatchers, it could be integrated even more efficiently with their activities and 

other technologies. Most birdwatchers carry a mobile phone with multimedia 

capabilities and many also have GPS devices as well as other devices with them, 

but their possibilities are not fully exploited. Better adaptation of mobile 

communication technology to the local environment, the interaction environment 

and the goals of the community, as discussed earlier, could be achieved. If this 

were achieved, all of the imaginary birdwatchers presented above would enjoy 

their community activities even more. Hence, in the context of birdwatchers, the 

functionality of mobile technology was seen to contain: (a) providing assistance 
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for formatting messages (form-based user interfaces and grammar checking), (b) 

integrated GPS device, which could provide coordinates for indicating places of 

bird observations, (c) a good quality camera for taking pictures of birds, which 

they could be easily loaded to web-based applications, just to name a few.  
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5 Supporting concept design with a 
knowledge-based approach 

The knowledge-based approach used in this research comes from the discipline of 

knowledge management (KM), trying to answer how to better create, use and 

manage knowledge in organizations (Drucker 1992). KM has been described as a 

multi-dependent discipline integrating business strategy and process, 

organizational community and culture, collaboration, learning, expertise, and 

technology (Silver 2000). Though it has been acknowledged that there is no 

widespread agreement on what KM actually is (Haggie and Kingston 2003), the 

underlying assumption of the knowledge-based view is widespread. In this 

knowledge-based view of the firm, the firm is sometimes called a knowledge-

intensive firm (KIF) (Rylander 2006), and it is understood as a set of social 

communities specializing in speed and efficiency in the creation and transfer of 

knowledge (Kogut and Zander 1996: 503), overall making knowledge, and 

understanding the nature of knowledge, the key explanatory factor (Foss 2005). 

Therefore, the resource-based theory of the organizations, seeing enterprises as 

potential creators of value-added capabilities through core competences 

(introduced by Prahalad and Hamel 1990, also in Halawi et al. 2005), has been 

taken further towards knowledge-based theory, which sees that competitive 

advantage only arises from the use of knowledge (Spender 1996, Kogut and 

Zander 1996). It has also been said that advantage arises from strategic use of 

resources and capabilities, of which knowledge is believed to be the most 

significant (Zack 1999) and that competitive advantage is based on a firm’s ability 

to create new knowledge (Von Krogh and Grand 2002). The differences between 

the two theories are not always clear: even academics talk about ”resource and 

knowledge-based views of an enterprise (for example Huotari and Iivonen 2004), 

even though it is widely accepted that knowledge is a different kind of resource, 

as it is produced as it is shared, it is not consumed but shared (Styhre 2002). 

In this research the knowledge-based approach was seen to utilize the 20+ 

years of experiences and understanding derived from knowledge management and 

its emphasis on knowledge and its processes. Even though the traditional focus of 

knowledge management has been organizations, its concepts have been applied to 

communities (even though often for those within organizational contexts) and 

therefore it is seen applicable to exploring interest-based communities and mobile 

technology. For this reason, this chapter answers the research question: How can 

a knowledge-based approach be used to understand and support the design 
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process? In addition to emphasizing knowledge within the concept design process, 

the knowledge-based approach and its concepts are also used also when exploring 

the context of interest-based communities as well as mobile technology.  

5.1 Basic concepts of a knowledge-based approach 

The dominating issues in a knowledge-based view of the organization are (1) the 

concept of knowledge, which often has been viewed with the ”taxonomic 

perspective of organizational knowledge”, concentrating on different types of 

knowledge (Tsoukas 1996), even though mostly it is agreed that an integrated, 

more holistic approach is needed; and (2) the knowledge processes, which ”lie 

somewhere between information and the firm’s source of revenue, its products 

and services” (Grover and Davenport 2001: 7), underpinning the basic idea that 

knowledge can be shared (von Krogh 2002) and that knowledge comes into being 

through the practices of sharing and giving (Styhre 2002: 230) , often meaning the 

collective process of knowledge creation (Nonaka and Takeuchi 1995, Kulkki 

1996, Nonaka and Konno 1998, Davenport and Prusak 1998, Nonaka et al. 2000, 

McInerney 2002). Overall, these two issues are intended to explain how the 

organizations use and create knowledge toward their advantage.  

5.1.1 Nature of knowledge 

What is this knowledge that is at the core of knowledge management? During the 

research, it was understood that there is no single agreed definition of knowledge 

and that academics often go as far as to Plato’s ”universal truth” to describe it. 

However, many times it has been described with dichotomies, contrasting views 

to it, though almost as often it has been said that knowledge is ”not this or that” 

but a combination of these integrated components. Also, there are classification 

systems that utilize more than one of these dichotomies (for example Spender 

1996). The four most popular dichotomies are presented below (see table 29. for 

additional dichotomies). 

The initial dichotomy can be seen to be ”information vs. knowledge”, which 

is how knowledge has been discussed and addressed especially for the purposes 

of information technology, with the traditional linear process of data-information- 

knowledge being at the center (Alavi and Leidner 2001). However, this has been 

challenged with statements such as ”non-manageable amounts of knowledge 

become data” (Davenport and Prusak 1998), and that knowledge must actually 
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exist before information can be formulated and before data can be measured 

(Tuomi 1999), as well as with ”once explicit knowledge has been committed to 

paper, it becomes information” (Hildreth and Kimble 2002). Overall, knowledge 

is seen to be something more that information, something that adds value to 

information, information put to productive use (Kakabadse et al. 2003)—words 

such as meaning, application, use, integration, action, and know-how have been 

used to explain it and its value.  Also, for information to be transformed into 

knowledge, it must be acquired by someone who can give it meaning and context, 

and used within the specific time span of its relevance and currency (Jarvenpaa 

and Staples 2000). 

Table 29. Additional dichotomies of knowledge 

Source  Vs. 

Hildreth 2002 Structured knowledge (Davenport and 

Prusak 1998)— a commodity that can 

be codified, stored and transmitted  

 

Hard knowledge (what can be 

articulated)  

 

 

 

 

Formal  (found in books, manuals, 

documents, easily shared in training 

courses) 

 

Less structured knowledge—what people 

know, which cannot be articulated, 

abstracted, codified, captured and stored  

 

Soft knowledge (what cannot be articulated: 

might include tacit knowledge, internalized 

experience, skills, internalized domain 

knowledge and cultural knowledge 

embedded in practice) 

  

Informal knowledge (knowledge applied in 

the process of creating formal knowledge) 

Rulke, Zaheer and 

Anderson 1998 

Transactive knowledge (knowing what 

you know)  

 

Resource knowledge (knowing who knows 

what) 

Kogut and Zander 

1992 

 

Information  Know-how 

Blackner1995  Embodied or embedded knowledge 

(knowledge located in bodies and 

routines) 

 

embrained, encultured or encoded 

knowledge (knowledge that is located in 

brains, dialogue and symbols 

Seely Brown and 

Duguid 1998 

Know-how (ability to put know-what 

into practice)  

Know-what (explicit knowledge which may be 

shared by several) 
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The second dichotomy is tacit vs. explicit, which was introduced by Polanyi in 

1966 and is based on the characteristic associated with knowledge called 

“codifiability of knowledge”. This dichotomy was re-introduced by Nonaka et al. 

in their research (Nonaka 1991, Nonaka and Takeuchi 1995). Explicit knowledge 

is described as objective, sequential, digital, rational, or what ”we know and can 

articulate”, easily expressed, captured, stored and reused (Nonaka 1991). In 

contrast, tacit knowledge (which has also been called implicit knowledge) is 

personal, non-articulated, silent, hidden, experience-based and skill-type bodily 

knowledge, ”what we know but cannot articulate” (Polanyi 1966), something that 

is hard to communicate and can only be transmitted to others by sharing mutual 

experiences and active participation in real-time face-to-face interaction (Nonaka 

and Takeuchi 1995). However, tacit and explicit knowledge are not separate but 

mutually complementary entities (Nonaka and Takeuchi 1995), as most of the 

knowledge is seen to exist somewhere in between the extremes (Leonard and 

Sensiper 1998: 113). 

In the case of implicit knowledge, it should be noted that the human being is 

both the knowledge carrier and the vehicle through which the knowledge is 

passed on (Huysman 2002: 63), hence emphasizing the process of knowing and 

introducing the third dichotomy,  knowledge vs. knowing. Knowing has been 

described as an ongoing social accomplishment, constituted and reconstituted as 

actors engage the world in practice (Orlikowski 2002:249), whereas knowledge is 

seen as a result of this ”knowing”.  In addition, “Knowing does not focus on what 

we process in our heads, it focuses on our interactions with the things of the social 

and physical world” (Cook and Seely Brown 1999). However, it has also been 

said that ”knowledge is both an outcome and a process for incorporating new 

experiences and information” (Tsoukas 2001: 974) 

The fourth dichotomy addresses the ontological level of knowledge, relating 

to the locus of knowledge. Knowledge has been defined as the individual ability 

to draw distinctions within a collective domain of action, based on an 

appreciation of context or theory, or both (Tsoukas and Vladimirou 2001: 979), 

which then is turned into organizational knowledge (what is commonly known 

within a group of people associated with the organization) in contrast with 

individual knowledge, knowledge that is created by and exists in the individual, 

(Nonaka and Takeuchi 1995). This has also been called collective knowledge 

(knowledge shared among members of a social entity) in contrast with individual 

knowledge (Baumard 2001); and social knowledge (knowledge held on a social 
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level, shared by many people) is contrasted with knowledge held by individuals 

(Spender 1996).   

5.1.2 Knowledge processes 

The knowledge processes can be seen to basically address all of the dichotomies 

previously presented: how to go beyond information toward knowledge, the 

difference between knowing and knowledge (knowing including the knowledge-

resulting process), the locus of knowledge (organizational vs. individual), as well 

as the interplay between tacit and explicit knowledge. Therefore, the knowledge 

processes cannot be separated from the types and characteristics of knowledge. 

The processes discussed within the KM discipline can be grouped in different 

ways (see table 30.), however, they include the aspect of collective process for 

knowledge creation, knowledge sharing and knowledge transfer. Without 

explaining these processes, it has been said that both internal processes and 

external processes are needed when transforming personal knowledge through 

organizational artifacts (such as design) into organizational knowledge 

(McInerney 2002). 

The most widely used understanding of the knowledge processes, the 

classical knowledge process model by Nonaka and Takeuchi (1995), which sees 

organizational knowledge being created through a continuous dialogue, or 

interaction, between tacit and explicit knowledge. New knowledge is developed 

by individuals, but organizations play a critical role in articulating and amplifying 

that knowledge, through the four phases of socialization, externalization, 

combination, and internalization. However, this model is also recognized to be a 

simplification of reality, with the further limitations of (1) simplifying the 

ambiguous nature of knowledge (Alvesson et al. 2002) and (2) focusing on 

“knowledge” instead of “knowing” (Orlikowski 2002). 
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Table 30. Exploring knowledge processes 

Davenport and 

Prusak 1998, 

Grover and 

Davenport 2002 

Alavi and Leidner 2001 Knowledge transfer 

(Szulanski 2000) 

Organizational 

knowledge creation 

(Nonaka and Takeuchi 

1995) 

  1. Initiation—recognizing 

opportunities to transfer 

and to decide whether to 

pursue it 

 

(1) knowledge 

generation (all 

processes involved 

in the acquisition and 

development of 

knowledge) 

(1) knowledge creation (also 

referred to as 

Construction)—developing 

new content or replacing 

existing content within the 

organizations tacit and 

explicit knowledge 

 1. Socialization—

acquiring tacit 

knowledge through 

sharing experiences 

(2) knowledge 

codification (involves 

the conversion of 

knowledge into 

accessible and 

applicable formats) 

(2) knowledge 

storage/retrieval—

contributing individual and 

organizational memory  

 

 2. Externalization—

process of converting 

tacit knowledge into 

explicit knowledge 

through the use of 

abstractions, 

metaphors, analogies 

or models 

3) knowledge 

transfer/realization – 

includes the 

movement of 

knowledge from its 

point of generation 

or codified form to 

the point of use) 

(3) knowledge transfer—

transferring knowledge to 

people in locations where  it 

is needed and can be used  

 

2. Implementation—

attention is on the 

exchange of information 

and resources between 

the source and the 

recipient 

3. Ramp-up—toward a 

satisfactory level of 

performance of the 

recipient beginning to use 

the acquired knowledge, 

3. Combination—

process of creating 

explicit knowledge by 

bringing together 

explicit knowledge from 

a number of sources 

 4) knowledge application—

toward the competitive 

advantage of the firm through 

directives, organizational 

routines, and self-contained 

task teams 

4. Integration—the new 

knowledge becomes 

routinized, widely used 

4. Internalization—

process of embodying 

explicit knowledge into 

tacit knowledge,  
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5.2 Applying the knowledge-based approach 

In addition to the above mentioned traditional knowledge processes, there are new 

approaches that can be seen as applicable to this research. The first one of them is 

called ”knowledge cooperation” and addresses the cooperation and collaboration 

of different domain experts with the aim of stewarding knowledge; a living 

process with both tacit and explicit elements, with both individual and social 

components, a process that constantly changes and further develops through 

actions and interactions (Bettoni et al. 2006). It is said to be inspired by 

communities of practice (CoP) approach, and defined as ”the participative 

cultivation of knowledge in a voluntary, informal social group” (Bettoni et al. 

2006: 2). The second one is called knowledge co-creation or knowledge co-

production, in which knowledge is created through collaborative learning 

between ”experts and ”users”, through knowledge interfacing and sharing, 

requiring a shift from a view of knowledge as a ”thing” that can be transferred  to 

one of the ”process of relating” that involves careful negotiation of meaning 

among partners (Roux et al. 2006). 

Both these can be seen to address some of the limitations experienced with 

the traditional approaches (mostly related to the multilayered and dynamic nature 

of knowledge), and therefore add to the understanding for this research. For 

example, both knowledge-cooperation and knowledge co-production are seen to 

be applicable as ”different domain experts” of designers and members of interest-

based communities were present in this research, as is the recognition of ”both 

tacit and explicit elements”, with ”both individual and social components”, 

and ”acting and interactions”. The general contribution of this approach is lifting 

the process of cultivation of knowledge (by processes like acquiring, developing, 

making transparent, sharing and preserving knowledge) and the process of 

participation of knowledge (by which community members build social capital) to 

the same level, and adding feedback loops to describe the interactions. Therefore, 

it can be seen to support the knowledge-based understanding of this research.    

5.2.1 Interest-based communities and the knowledge-based 

approach 

Knowledge management has explored the role of communities of practice, 

generally toward the competitive advantage of the firm. It has been said that 

because of their personal interaction, a community’s members generate and share 
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new knowledge how to do their job and how to act in certain settings (Duguid and 

Brown 1991). Knowledge management literature has seen that communities of 

practice are valuable to organizations because they contribute to the development 

of social capital, which in turn is a necessary condition for knowledge creation, 

sharing and use (Lesser and Prusak 1999), even going as far as saying that CoPs 

are an engine for development of social capital (Lesser and Storck 2001).  

When explaining the activities of CoPs, research emphasizes the importance 

of empathy (the ability to identify with and understanding another’s situation, 

feelings and motives) (Preece 1999); shared identity (Kogut and Zander 1996); a 

certain “netiquette”, style, or convention of communication emerges, which 

should be helpful for affiliates to realize knowledge sharing (von Krogh 2002: 98); 

and that there needs to be an environment where trust allows the responsible 

transfer of individual and organizational knowledge (McInerney 2002). The 

knowledge process within the CoP has been described as (Hildreth 2002): 

Newcomers learn the practice by being situated in it and from its established 

members, becoming members, developing both hard and soft knowledge: 

hard knowledge can be articulated and may be exemplified by tasks the 

members of a CoP perform, Soft knowledge is the knowledge which a 

newcomer cannot learn simply by demonstrating or instruction as it includes 

learning the language and unspoken conventions of the community. Soft 

knowledge is developed and learnt through being socialized into the 

community and through interaction with the existing members. 

This research took a constructionist view of knowledge, meaning that knowledge 

is socially constructed (Von Krogh 1998). It was seen that the individual members 

of the interest-based communities are the source of knowledge, which they then 

socially construct and share toward the goals of the community, hence not toward 

the competitive advantage to the firm, but for sustaining and supporting their 

community. Within their community, where they experience empathy, shared 

identity, shared style and trust, they transform their knowledge related to their 

interest, both explicit and tacit, toward social knowledge, which also can be both 

explicit and tacit (see table 31.) Since in this research it is assumed that 

participation (living in the world, membership, interaction) and reification 

(documents forms, monuments, instruments) are mutual concepts (Wenger 1998), 

shared representations, narratives codes, and shared language (all that are means 

for sharing tacit knowledge) were seen to provide access to the knowledge 
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possessed by the interest-based community, contributing toward research 

activities.  

Table 31. Exploring the different types of knowledge in interest-based communities 

(based on Spender 1996) 

Source Individual Social 

Explicit Conscious—facts, concepts and 

frameworks that can be retrieved from 

memory or personal records 

 

Knowledge about the interest (for 

example pictures) 

Objectified— embedded in the forms of 

social and institutional practice, residing in 

the tacit experiences and enactment of the 

collective  

(Seely Brown and Duguid 1991) 

Web pages of the communities 

Implicit (tacit) Automatic—theoretical/practical 

knowledge, performance of artistic, 

athletic, technical skills 

Ways of creating web pages 

Collective— exists between rather than 

within individuals, created and shared 

through highly interactive conversations and 

shared experience (through socialization 

process of  

Nonaka 1994) 

Unwritten rules and policies about 

participation 

5.2.2 Mobile technology and the knowledge-based approach 

Many times, the role of technology has been essential in knowledge management: 

the 1st generation of KM literature saw technology as a support tool or enabler for 

knowledge, the 2nd generation of knowledge management called for the 

development of social embedded electronic networks that acknowledge the ability, 

motivation and opportunity to share knowledge within collectives (Huysman 

2002:67). The emphasis of technology has also been criticized, as it has been said 

that rather than simply attempting to implement technological solutions, a key 

part of the management of knowledge is facilitating communication and 

interaction between people (Hildreth 2002). 

For mobile technology for interest-based communities, one of the starting 

assumptions is that the individual organizational members should be given the 

possibility of sharing in the community at their own discretion, when it fits their 

and the community’s particular circumstances, and the realization of opportunities 
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for sharing needs to be become as effortless as possible (von Krogh 2002: 99). 

The idea of a ”usable” technology has also been explained by the idea that input 

of explicit knowledge should have a high-degree of user-friendliness in order to 

impact on effective technology-enabled knowledge sharing (Hall 2001). 

In addition to technology supporting the communications of the community, 

technology is also seen to have a role of providing the space for communities, as 

online communities exist within many-to-many media or technology-supported 

online space, where a significant portion of a community’s interactive  

communication using group-computer-mediated modes occurs. Researchers have 

referred to CMC as a social or even a conceptual space that people have begun to 

experience as place (Blanchard 2004b). For example, Choo (2000) proposes an 

Intranet as a shared information work space: a content space to facilitate 

information access and retrieval, a communication space to negotiate collective 

interpretations and shared meanings, and a collaboration space to support 

cooperative work action. Virtual behavior settings have been described as 

naturally-occurring, computer-accessible social spaces in which groups of people 

participate in on-going exchanges of communication (Blanchard 2004b). A digital 

community can be thought of as a group of people engaging with a community 

that exists within the confines of a technological domain (Sillence and Barber 

2004): the Internet or the WWW, which then becomes the “place” for community 

(Johnson 2001: 45.). These spaces have also been called “interspaces” for people 

to coexist and communicate (Winograd 1997).  

The separation of the community from the place where the communication 

takes place is important within the context of communities. It has been addressed 

in approaches such as computer-mediated communication (CMC), sociability and 

community planning, and knowledge management. With the corresponding 

concepts of virtual settlement (Jones 1997), third place (Oldenburg 1989) and by 

(Nonaka and Konno 1998, Nonaka et al. 2000), the themes of interaction, having 

a number of participants, and shared place are highlighted.  

In this research, in addition to supporting communities and providing ease-of-

use, technology was seen to provide “a a shared place of interaction for the 

community members”, and it was proposed that mobile devices can provide this 

due to their increased use, proposed and proved ease of use, and inherent 

capabilities coupled with new mobile communication applications and services. 

This is consistent with the notion that mobile technology forces the redefinition of 

the public space of communication as peer groups become reinforced in the 
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hybrid space of physical, online and wireless communication interaction (Castells 

et al. 2004: 239–240). 

5.3 Concept design and a knowledge-based approach 

This research was based on the idea that concept design is recognized as a 

knowledge process, a high added-value process in which the achievement of goals 

is highly dependent on the skills, knowledge and experience of the people 

carrying them out (Cervera 2005), and communicating about them. This reliance 

on a diversity of skills and knowledge has also been called one of the design 

problems (Carroll 2000). Therefore, it was seen to transform certain knowledge 

inputs into desired knowledge outputs, hence making it more of a process of 

knowledge creation, knowledge transfer, and knowledge sharing, with certain 

sub-processes.  

Based on the user-centered approach of this research, this means that concept 

design was seen as a process that includes the collaboration of various parties, 

namely of designers and users, who are both seen to possess the knowledge inputs 

needed for the concept design process. Similar components have also been found 

in looking at knowledge use and sharing for the purposes of innovation (Cillo 

2005), where the variables were (a) complexity of knowledge—corresponding to 

the contextuality and tacit/explicit continuums of knowledge of this research and 

(b) the level of cognitive distance between the contexts where the knowledge is 

produced which corresponds to the knowledge of designers and users.  

5.3.1 Toward context-specific knowledge from users and designers.  

Context is central to all explanations of social science (Johnson 2003) and though 

it has been said to be something that “everyone knows it is there, but nobody is 

sure where or what it is” (Keith, 1994: 230). Contextuality of knowledge 

highlights the specificity of the knowledge. In other words, the fact that the 

knowledge created during the design process is specific to that user (users or user 

group), using that specific technology, at a specific time. Context-specific 

knowledge is seen to respond to ”know your user” (Dix et al. 2004: 197), which 

is a generally-agreed starting point for user-centered design.  

For this research, context-specific knowledge was seen to come from both 

users and designers. In addition, both users and designers were seen to possess 

knowledge that can be characterized as ”tacit” and ’explicit”. It was recognized 
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that much of the knowledge about interest-based communities existed in the 

heads of the interest-based communities and had not been articulated, even 

though it has partly been made explicit in their web sites. Accordingly, much of 

the designer knowledge was tacit, even though certain methods and practices have 

been made explicit and were found during the literacy overview. This emphasis 

on tacit or implicit knowledge has also been highlighted in discussions about 

design requirements or when describing the design process (see table 32). 

Table 32. The context-specific knowledge for concept design process 

Source User 

 

Design requirement (Robertson 2001) Designer 

 

Explicit  A type of requirement that a 

stakeholder is most likely to 

communicate is “conscious 

requirement”, which is something that 

the stakeholder is particularly aware 

of. 

 

Implicit 

(tacit) 

Much of users’ 

approaches and 

experiences with the 

usability and use-

context most remain un-

articulated (Mohrman et 

al. 2002) 

Another situation is when a 

stakeholder does not mention a 

requirement because he does not 

realize that he has it, which has been 

described as “unconscious 

requirement”.  

 

Furthermore, because users cannot 

imagine what it might be like to have 

the product, they must be encouraged 

to imagine so-called “undreamed of 

requirements” 

Knowledge gained through 

experience is oftentimes 

tacit (Mohrman et al., 

2002) 

 

Also past design 

knowledge (about design, 

techniques, methods, 

processes, working 

means) is largely tacit 

(Ramesh and Tiwana 

1999: 216-217). 

In this research, it was acknowledged that users interact directly with the design 

factors that determine usability and benefits of the system, and their resulting 

knowledge is also context-specific. Looking at mobile communication already in 

use by the birdwatcher community was an example of this. The knowledge 

processes were proposed to build on the existing context-specific knowledge. 

However, even though emphasis is on context-specific knowledge, it is also 

acknowledged that behind this context-specific knowledge is general knowledge 

and that both designers and users are seen to have other skills and knowledge than 

the context-specific knowledge.  
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For the purposes of this research, a comprehensive definition of knowledge 

(by Davenport and Prusak 1998: 5), was modified to serve as a working definition 

of knowledge needed in the concept design process:  

”A fluid mix of framed experience, values and contextual information of users 

(knowledge by users), combined with framed experience, values and 

contextual information of professionals (design knowledge) and their expert 

insight that provides a framework for evaluating and incorporating new 

experiences and information into concepts, models and artifacts. It originates 

and is applied in the minds of users and design professionals. In design 

process, its sources include documents and repositories, routines, processes, 

practices and forms, but those can also be products of the process itself. ” 

5.3.2 Linked knowledge processes of users and designers 

The study is based on the notion that the participants of the design process, 

namely users and designers, both possess knowledge needed toward the 

successful design. This knowledge is usually seen separate, though valuable—

however, sometimes designers are also users, possessing the specific user 

knowledge, and sharing this understanding during the research process (for 

example Kotro 2005). Furthermore, for the user as well as for the design 

professional, there are some things that are known but cannot be articulated.  

The concept design process therefore becomes a process that links the 

knowledge of users and designers, ultimately meaning that the knowledge 

processes of users and designers are linked. Users are regarded as an essential part 

of the process and can act as co-designers. As a result of their knowledge process, 

their tacit knowledge becomes apparent for the purposes of the design process. 

This knowledge from user(s) is hence not the design professional’s view or 

translation of the user needs, separate from the use and user, as in the traditional 

way in design process. Nor is it simply seen to be the user’s response to the 

questions “what do you need” or “what do you want”, which could be 

communicated during some user involvement activities.  

The knowledge-based understanding of the concept design process of 

communities meant exploring it with traditional descriptions of knowledge 

processes, mainly using the SECI-model by Nonaka and Takeuchi. The model by 

Nonaka and Takeuchi is widely used, as it is seen to resonate with organizational 

learning crossing individual, group and organizational levels (Inkpen and Crossan 



 132

1995), and it emphasizes the interplay between tacit and explicit knowledge (and 

was also used in the approach by Agostini et al. 2000). In this model, tacit 

knowledge is not articulated and shared, but rather learned through interpersonal 

interaction.  

In this research, it was seen that both the users and the designers need to 

move on a knowledge spiral (one way of describing the evolution of knowledge) 

of their own, going through separate, though interlinked, knowledge processes. 

This has also been seen by others: ”the cooperation among users, 

ethnographers, ’designers’ and software developers may only happen if their 

respective knowledge spirals converge until a point of merging that concludes the 

design and development process” (Agostini et al. 2000: 232). Also, when looking 

at professional service organizations, the importance of utilization customer-

related knowledge was highlighted (Nätti 2005).  

Throughout the process it should be remembered that, at the end of any 

research period, designers will have an unstructured mass of data: in notes, in 

pictures, and in their heads. All this data is, frankly, useless (and perhaps worse 

than useless: overwhelming and confusing) unless it is distilled into information 

that the designer can use (Saffer 2007: 84).  

5.3.3 Knowledge-based framework for concept design 

In this research, the understanding of concept design (further described as user-

centered concept design) was seen to benefit from utilizing the knowledge-based 

approach. The subsequent understanding, which was founded on theoretical and 

empirical contributions experienced during this specific research, was then 

expressed in the form of interrelated components. These components of (a) 

context/use-context addressed the contextuality of knowledge, and (b) linked 

knowledge processes addressing the needs for designer and user knowing, were 

then transformed into a description of a framework. The ”knowledge-based 

framework for concept design” was created and applied simultaneously to support 

the research activities. Overall, the framework was intended to enable the context-

specific knowledge processes in which the explicit and tacit knowledge of users 

and design professionals is modified, combined and finally embedded in a 

concept, product or service, which in this research meant concepting for mobile 

technology for interest-based communities (see table 33.). 
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Table 33. Explaining the concept design of mobile technology with knowledge-based 

framework for concept design 

Phase Contextual Design Knowledge Contextual User Knowledge 

Knowledge process toward user 

understanding 

 

Tacit 

Explicit 

Explicit 

 

Appropriate and relevant method of 

User-involvement 

 

Tacit 

Explicit 

Explicit 

 

Capturing tacit knowledge from users 

 

  Tacit 

Knowledge process to integrate user 

knowledge to design knowledge 

 

Tacit 

Explicit 

 Tacit 

 

Knowledge process to embed the 

knowledge in a concept, product, 

service 

Tacit 

Explicit 

 

The first phase of the framework was seen to start with knowledge processes 

toward user understanding. Based on general design knowledge (both tacit and 

explicit) of designer(s), there was a quest for context-specific knowledge. Its 

importance became very important as the context of interest-based communities 

was new to the research team. This was conducted by analysis of user, usability 

and use-context, which in this research meant getting an in-depth understanding 

about communities, interest-based communities, mobile technology, and the case-

communities mainly through netnography. This new knowledge was combined 

with existing knowledge, and the combination was applied to make sense of 

particular concept development challenges, and new solutions were generated for 

the problem at hand. This meant adding the acquired context-specific knowledge 

to existing design knowledge, toward concept generation of the initial concept 

design for the Virtual Stable community, and use-cases for the Birdwatcher 

community. Both represented and communicated the resulting knowledge in 

concrete and tangible ways, and allowed for continuing the concept design 

process. 

As designers were primarily responsible for the design process, the 

knowledge created during the first phase enabled the involvement of users in an 

appropriate and useful manner. The importance of user involvement was 

highlighted during the research on the Virtual Stable community, where the 
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members of the community, did not respond well to the methods initially used to 

involve them (contextual interviews). In order to really go beyond explicit 

knowledge from these users, a new method of user involvement was developed, 

combining the context-specific knowledge attained so far with design knowledge 

and embedding it toward the ”web-based storytelling environment”. 

 

Fig. 11. Knowledge-based framework for concept design 

The appropriate user-involvement method allowed the capturing of tacit 

knowledge from users. This tacit knowledge came in the format of a story. Stories 

are often seen as good vehicles for expressing ”soft” knowledge – however, it has 

been said that the more experienced practitioner would get more out of the story 

and that people have different interpretations of them (Hildreth 2002). With that 

in mind, the subsequent analysis and understanding of the results (that depended 

on the skills and experience of designers), allowed the user’s tacit knowledge to 

become apparent for the purposes of the design process.  

egdelwonkresUegdelwonkngiseD

(1) Knowledge process toward user
understanding

(3) Knowledge process to integrate user
knowledge to design knowledge

(4) Knowledge process to embed the
knowledge in a concept, product,
service

(2) Capturing tacit knowledge f rom
users

User
involvement

User Technology

Usability

Context /
Use-context

Linked knowledge processes
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Throughout the research, it was clear that the participation of the users is not 

enough, as designers (and other professionals) are needed to complete the design 

process and to synthesize all of the acquired knowledge, hence integrate the 

tacit/explicit knowledge from the research process. Furthermore, it was seen that 

knowledge itself is not enough, but it needs to be used, materialized, or embedded 

in concepts, models, and artifacts. As was already mentioned, the new method of 

user involvement was one result of this. Other results included the enhanced 

concept design for the Virtual Stable community as well as the model of 

integrated technologies for the Birdwatcher community. There is discussion 

whether artifacts can have knowledge embedded in them, as the process cannot 

simply be reversed in order to retrieve the tacit knowledge, but something else is 

necessary (Hildreth 2002), nevertheless, as in this research, knowledge processes 

are seen to be situated and with the goal of successful design concept, the 

reversibility of the processes is not considered. Accordingly, it is acknowledged 

that artifacts as explicit expressions of knowledge and are still dependent on the 

human attributes embodied in the personal knowledge of the knower (McInerney 

2002).  

This research is not alone in trying to understand the design process with 

different kinds of knowledge from different sources. A similar type of approach 

has been described when looking at the value of community-based customer 

involvement in software development (Holmstrom and Helfridsson 2006), where 

the knowledge is seen situated (vs. context-specific in this research) and  where 

the cycle is seen to include the phases of (1) supporting customer’s creation and 

sharing of situated product knowledge (corresponding to appropriate and relevant 

method of user-involvement); (2) knowledge elicitation (corresponding to 

capturing tacit knowledge from users); and (3) knowledge exploitation, process of 

transforming customer suggestions into software improvements (corresponding to 

knowledge process to integrate user knowledge to design knowledge and 

knowledge process to embed the knowledge in a concepts, product, service). 

Overall, the knowledge-based framework (figure 11.) is a model, and 

simplistic approximation of interlinked and intertwined (and communicated)  

knowledge processes toward concept design, which contributes to its limitations. 

It is thought to be a continuous process, responding to the need for multiple 

linked knowledge cycles of designers and users as each concept or prototype is 

seen as a stepping stone for the next and better ones (Jones and Marsden 2006). 

Even though the framework shows only a one-directional arrow between the 

contextuality and linked knowledge processes of users and designers, in reality, 
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this arrow should be seen as bi-directional, as the concepts are truly interrelated 

and influence each other throughout the research. In addition, the model is shown 

to exhibit only one knowledge process for users, in many cases there might be a 

need for user involvement several times, for example first with concept, then with 

prototype, and then with the product itself, as well as with evaluation of all of 

these. Evaluation and subsequent selection can be seen to be based on the criteria 

that the presentation itself produces, or against a set of fixed criteria, based on a 

company’s business strategy, identified customer needs or business environment 

drivers (Takala et al. 2006). 

Despite its inherent problems and limitations, the framework was considered 

constructive and applicable when designing a concept of mobile technology for 

the interest-based communities. It helped to organize the related, relevant 

concepts, provided the means for seeing the connections between the different 

concepts, and guided the research process in general. In the context of the 

research, the framework supported the achievement of the research process goals, 

which included not only gaining thorough knowledge about the interest-based 

communities and their members’ expectations for mobile technology, but also 

embedding the knowledge into concepts of dedicated mobile devices and 

applications that could be used by the community members.  
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6 Conclusions 

This thesis has presented the overall process toward a knowledge-based approach 

for the concept design of mobile technology and interest-based communities. As 

was noted earlier, design is not easy nor is the research about it, and that also was 

the case with this research. One major reason for this was the sheer quantity of 

related scientific and academic literature and the subsequent approaches, methods 

and definitions, due to the fact that in this research, the subject included (as 

Fällman 2003 stated): artifact (mobile technology device), people (members of 

interest-based communities), context (participating and communicating within 

their community) and design (concept design process). 

After the research process is completed, it is natural to present the question: 

what does this mean? This ”further spiraling” on the knowledge spiral by the 

author has taken place during the writing of the original publications, but 

especially during the writing of the thesis as newly gained knowledge (from 

newer scientific and academic literary sources) has been combined with the 

knowledge gained throughout the research. This chapter introduces the results 

of ”further knowledge work” by the author in the discussion of the implications of 

this research and its results and quality of research, as well as in presenting 

further areas of research interest. 

6.1 Implications of the research 

Explorations into community and the importance of community have been 

receiving a lot of attention from academics and business people in the 2000s. It 

can even been said that ”community” has become a buzz-word, used in a 

multitude of connotations (just think of MySpace, YouTube, Facebook, Friendster, 

LinkedIn, Flickr, and Orkut). Furthermore, this research is not alone in presenting 

the possibilities of mobility for communities and, indeed, many of the 

possibilities presented in this research have already become realities. During this 

research process mobility has been added to social networking sites, mobile 

phones have dramatically improved the quality of their cameras, location finding 

has become a real life application, mobile phones are used to access the Internet, 

and scent-sending services are being tested 31. With so much happening in the 

arena, what is the value of this specific research? 

                                                        
31 http://www.ntt.com/release_e/news08/0004/0407b.html  
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One valuation of this research can be placed on being in the frontline of 

exploring the issues of communities and mobility, and looking at mobile 

technology from the fresh viewpoint of supporting communities. This research 

started in 2002, and still in 2004 it was stated that ”the broad diffusion of wireless 

communication is a very recent phenomenon” (Castells et al. 2004: 2). Altogether 

seven years of the research process (including continuous follow-up of new 

research findings and reporting of the key words concept design, mobile 

technology, online communities and communities in general), has evolved into 

this entity of the thesis. Additionally, in 2009, the need for a human-centered 

design process for mobile phone development was still called for (Tanimura et al. 

2009).  

The elements integral to this research included theoretical research into the 

concepting process as well as the specific context, description of the empirical 

research conducted toward this end, and supporting understanding of all this with 

a knowledge-based approach. Through these, the answers to the research 

questions were explored and provided, and the research goals achieved. Even 

though some of this knowledge has been presented in the form of this thesis, 

some of resulting knowledge has also been embedded in the constructs of this 

research: (1) a concept design and design criteria, (2) a new method for involving 

users, and (3) the knowledge-based framework. 

6.1.1 Concept of design and design criteria  

Toward answering the questions of ”How a mobile device could support the 

interest-based community” and ”What kind of a mobile device could support the 

interest-based community”, this research  presented a concept design (further 

embedded in a prototype) for the dedicated design for the virtual stable 

community, and a concept understanding of device for birdwatchers as well as the 

understanding of the integrated technologies. The subsequent ”new propositions 

for design criteria” therefore presented the conclusions arising from the numbers 

of rounds along the knowledge spiral that the research team went through 

individually, in discussions, and during the work-shops throughout the research 

process. Based on the background research and the subsequent concepting phases 

toward tangible constructs, this research unveiled new propositions for design 

criteria. The criteria (table 34.)  were, hence a synthesis of the specific criteria, 

also described as functionality, for a community-specific device for the virtual 

stables community as well as concepting for the birdwatcher community. 
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Overall, the basic idea of ”it’s not about the technology, it is about how the 

device helps you socialize” (Henshall 2008) was embraced within this study as 

was the fact that a mobile device is seldom used as an isolated technology and 

that it is a multipurpose device (Katz 2008: 10). Also the following recent excerpt 

agrees with this research: 

The process of extending an online community to mobile typically starts by 

adding mobile viewing capability. This step is not particularly exciting, but 

can serve to draw users into extended use. Use can be extended further by 

adding the ability to post text from the mobile, especially for sites targeted at 

already-texting youth. The application can get more interesting, and more 

integrated into users' lives, when the camera and microphone are integrated 

into the application. Now users can make podcasts, provide pictures, and 

provide back to the community not just summaries of events, but records of 

events as they happen” (Ballard 2007:  18) 

 



 140

Table 34. New propositions for design criteria for the concept design of mobile 

technology for interest-based communities. 

Criteria Description 

It’s about the 

shared interest 

At the core is still the interest they share. Hence, the community members use the 

technology so that it adapts to their needs. With the possibilities of new content, 

content still remains user-generated toward the specific needs and wants of the 

community. For example, with the mobile device, they just can share this content more 

easily. 

Multiple platforms 

 

The members of interest-based communities continue embracing multiple platforms in 

their activities. The new capabilities introduced by mobile technology add value to the 

community rather than replace or take away something already there, as some content 

and activities work better on a wide-screen PC, some work better with mobile devices. 

Rich multimedia Much of the content of interest-based communities is currently text-based. Community 

members are increasingly adding multimedia content such as their own drawings, 

photos, videos and music, to their communities (virtuality is augmented with reality) 

and want to share this content easily. Rich multimedia can be seen to provide higher 

degrees of perceptual experience as, with their support, it is easier to have feelings of 

immersion.   

Higher level of 

interactivity 

From the currently limited possibilities for real-time interaction, mobile technology was 

seen to provide a higher level of interactivity. The connection between the community 

members could take place wherever and whenever (if the participants were willing), 

allowing for easy posting of content in its many forms.  This allowed for change from 

the one-to-many kind of communication toward the one-to-few and one-to-one kind of 

communication, where interaction becomes more personal, allowing potential changes 

in the community, 

Location specific 

content 

When the members are given the possibility to participate in the community activities 

wherever they are, the location information becomes more important.  

Content 

management 

 

Coupled with the evolution from text-based content to multi-media content, the volume 

of content was seen to increase. To counter the new “information load”, content 

management solutions were called for, in the forms of databases and easy ways for 

searching and for easy transfer of content between the multiple platforms and people.  
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6.1.2 A new method for involving users 

As was mentioned in the introduction of this research, one of the goals of the 

research was to make sure that relevant, appropriate and useful knowledge from 

users is achieved during the product concept design process. However, due to the 

problems experienced with the initial approach, this research team developed a 

novel method for involving members of interest-based communities, and more 

specifically for involving members of the virtual stable community.  The new 

method was successful in getting previously tacit user knowledge in an explicit 

form. 

Even though the new method of web-based storytelling was a response to the 

disappointing usage of one method of contextual design in one specific instance, 

it is not intended to disregard the whole approach of contextual design. Rather, it 

shares the ideology that the user is at the center, and should be allowed to 

participate in the design process in a natural way, as part of their natural activities 

within that specific context. Hence, the disappointment comes from the fact that 

the research team was initially ready to use the contextual design approach as a 

cookie-cutter-type approach to involve users, not appreciating the importance of 

the concept of “context” in “contextual design”. 

Writing stories is considered a natural activity for children to share their user-

requirements. For example, the storywriting method has also been used by the 

Philips corporation when designing a mobile communicator aimed at a specific 

user group, children (mostly girls) aged between 7–12—the children were asked 

to write stories about the use of the product, so that designers could get some 

contextual information about how it might be used (Oosterholt et al. 1996). 

However, in the context of this study, the writing was web-based and the novelty 

was noted by Jones and Marsden (2006) who refer to this new method of enquiry 

as ”online enquiry” in their book (p.148). 

6.1.3 Supporting concept design with a knowledge-based approach 

Throughout the research process, concept design was understood as a social 

process, during which the knowledge of designers’ (the author and the rest of the 

design team) meets the knowledge of users (members of interest-based 

communities), and from the synthesis of this knowledge something new can 

evolve. As was pointed out in the introduction of this research, this knowledge- 

based thinking and applying the concepts of knowledge management into the 
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concept design process is not new in the field of HCI, but the combination of 

these is not typical and it is not usually carried out in such a systematic way. It 

should also be noted that still in 2009, knowledge management is described with 

the word “paradox”, addressing the perceived gaps in its theories and practical 

applications (Aidemark 2009). 

In the context of this research, the framework supported the achievement of 

research goals, which included not only gaining knowledge about the interest-

based communities (of Virtual Stables and Birdwatchers) and their expectations 

for mobile technology, but also embedded this knowledge into concepts. However, 

its larger contribution is that it emphasized the linked knowledge processes of 

both users and designers, transforming tacit knowledge into explicit knowledge 

that can then be used, as well as emphasizing the contextuality of the knowledge, 

overall contributing toward the success of this research, all of this in the context 

of design problem. Therefore, it corresponded to the newer approaches of 

knowledge cooperation (Bettoni et al. 2006) and knowledge-coproduction (Roux 

et al. 2006), exploring the new interest in knowledge creation, sharing and 

transfer of groups, communities (and communities of practice) and social 

networks (for example Mitchell and Nicholas 2006, Kosonen 2008, Smith 2009) 

toward social innovation (Restler and Woolis 2007) and social capital (Abou-Zeid 

2007). 

6.2 Quality of research 

The goal of quality of research can be expressed as to “persuade his or her 

audiences that the research findings of an inquiry are worth paying attention to” 

(Lincoln and Cuba 1985, in Golafshani 2003: 601). It is generally explored with 

the concepts of validity and reliability.  

Recently, it has been argued that although the concepts of validity and 

reliability are treated separately in quantitative studies, they are not viewed 

separately in qualitative research; instead terminology that encompasses both, 

such as credibility, transferability and trustworthiness is used (Golafshani 2003). 

However, it has been suggested that examining validity and reliability has become 

a post-hoc activity of research, instead of during the process, for example with 

standards or other check-lists; and that the term verification refers to mechanisms 

used to process research to incrementally contribute to ensuring reliability and 

validity, and thus, the rigor of the study (Morse et al. 2002: 9). Still, in this study, 

the approach to validity and reliability remains more traditional (with traditional 
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definitions) and the new interest is presented because it explains the difficulties in 

understanding and subsequently achieving the concepts, which were experienced 

throughout this research.  

When choosing the qualitative approach and method of case study research, 

more specifically multiple-case study research, this research was subject to 

certain design challenges. The quality of this research was ensured with analysis 

and action regarding internal validity (refers to establishing relationships between 

the measurements), external validity (establishes the domain to which the findings 

can be generalized), and reliability (refers to the repeatability of the study) (Yin 

1994).  

6.2.1 Internal validity 

One way to counter the inherent challenges with this research was with the efforts 

by the researchers toward moving back and forth between the design and 

implementation toward congruence in question formulation, literature, data 

collection strategies, and analysis (as suggested by Morse et al. 2002). For 

example, “keeping up with related literature” was a constant part of this research, 

which contributed towards improved external validity by exploring the domain 

and the possibilities of generalization, and internal validity by providing an 

explanation-building base for the case analysis (Yin 1994).   

To further improve the internal validity, based on the trial use of the 

questionnaire, we asked users to write two different stories—and reversed the 

order of the questions in the middle of the research.  Naturally, going beyond a 

single case study research, and using the multiple-case study research also 

improved the internal validity. Triangulation is considered a strategy toward 

improving the quality of research: it may include multiple sources of evidence 

(Yin 1994) through multiple methods of data collection and data analysis. As was 

presented in this thesis, the research methods for data collection included 

contextual observations and netnography as well as interviews, and the data 

analysis included affinity diagrams and analysis of web-content, as well as 

analysis of stories received, in other words, triangulation was planned and used 

toward a “more valid, reliable and diverse construction of realities” or “multiple 

sources of information” (Golafshani 2003: 604). In addition, observations, 

interviews and analysis were conducted by several members of the research team, 

hence lessening the biases related to one single researcher. The research team 

tried to create a comfortable, relaxing environment to ensure relevant responses 



 144

for interviews (for example did not take notes nor photographs); the observations 

(netnography) were possible without interfering in or disturbing the communities; 

and the web-based storytelling environment followed the style and activity of the 

Virtual Stable community (participants really seemed to enjoy writing the stories 

about horses). 

6.2.2 External validity 

The most apparent challenge about external validity and about generalizability 

was: though statistical generalization was not the key, do these results transfer to 

contexts outside of the specific case communities? Overall, external validity can 

be seen to come from theoretical generalization of the (laboratory) results (Yin 

1994).   

When considering the result of concept design and design criteria, the 

generalizatibility previously acknowledged by Fällman was noted. He noted that 

the new propositions for design criteria speak of something specific about specific 

devices for specific communities that were studied, and may not be general 

(Fällman 2003:344). In this study, the design criteria have been developed for the 

specific user group of interest-based communities, and even more specifically for 

the communities of virtual stables and birdwatchers. Therefore there is no 

statistical way of knowing whether the criteria might have been different if there 

had been different communities studied, or a different number of communities 

studied. However, with support from the literature, it is proposed that the criteria 

can be used when designing for the mobile communication for interest-based 

communities. 

The new method for involving users (that was developed specifically for the 

needs of these specific users when designing a specific device) was successful. It 

is therefore proposed that online inquiry methods may be applicable to interest-

based communities and other communities with a web presence, but that this 

particular method should not be automatically copied and used to study any group. 

Choosing the appropriate method of user involvement starts from the user: what 

might be applicable to some users might be less useful for another group of users. 

It is therefore proposed that the framework can be applicable outside its 

original scope of these two specific interest-based communities. This is proposed 

because the concepts and approaches used in the framework are also utilized 

outside the context of the study (namely in business and learning organizations), 

and the knowledge-based approach and terminology has increasingly been used in 
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the contexts of design, product design, and concept design. At least, it is 

suggested that concept design processes in general could consider (a) the elevated 

role of the user, as the framework demonstrates a visible, active and needed role, 

(b) the means and methods of involving the user should be contextual, as 

universal, cookie-cutter approaches may not provide the desired outcomes, and (c) 

going beyond explicit and visible, toward tacit knowledge that brings fresh and 

innovative knowledge needed for the design process. 

6.2.3 Reliability 

Yin (1994) suggests establishing a chain of evidence to increase reliability. In the 

context of this research, the evidence (data received from multiple sources—for 

example the stories written by Virtual Stable community members leaving a paper 

trail—and the succeeding interpretation by the research team) can be followed in 

the original publications, and also in this thesis, so that the external observer can 

trace the research process steps in either direction. Although the access to data 

might not be repeated by observers, the information in the publications and this 

research can be used and interpreted by them.  

6.3 Directions for future studies 

The four major elements of this research (concept design process, community 

studies, mobile technology, and knowledge-based approach) alone and, in 

combination, continue to provide ample and fascinating possibilities for a variety 

of future studies. Naturally, researching the applicability of the achieved results 

could provide a starting direction of future research: for example, can the web-

based storytelling environment be applied to a another community (for example 

one with boys); can the subsequent criteria be applied in a more general way in 

designing mobile devices; and what are the actual changes in communities with 

the new possibilities of mobile technology? 

As was already mentioned, modeling of the concept design process as well as 

the knowledge-process in it, remains challenging, because at the core are the 

cognitive processes of humans. New approaches and understanding would be 

very welcome, as these processes are considered essential in today’s organizations. 

Also, with the emphasis on the user-centered approach and user involvement, the 

questions of user responsibility could be approached: how much can you trust the 

user’s input if he/she sees little responsibility related to his/her input? In addition, 
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the social ramifications of the participation in these new forms of communities 

could be explored: what changes are introduced as people more and more see 

themselves as members of the new forms of communities instead of members of 

more traditional communities? What about the popularity of the social networks: 

have they impacted the interest-based communities? 
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