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Abstract 

The following main research question guides this dissertation: “What characterizes the online 

collaborative processes in artifact co-creation where different participants interact and collaborate 

in further development of a software product or learning resource mediated by an online 

community?” The following sub-research questions are posed to delve deeply into the topic: 1) 

What are the implications of mutual development for interaction and collaboration in online 

communities? 2) What are the characteristics of mutual development that can be derived from a 

theoretical framework? 3) What methods are appropriate for collecting and analyzing empirical 

data on mutual development in small group collaboration and in mass collaboration? The first 

sub-research question is empirically motivated, the second theoretically motivated and the third is 

methodologically motivated. This dissertation draws upon and synthesizes the results of three case 

studies, with the common denominator and focus of study being to explore mutual development 

processes. Mutual development derives from Article 1 and is defined as how different participants 

(e.g. end-users and professional developers) interact and collaborate in further development of a 

software product (Articles 1 and 3) or learning resource (Article 2). In Articles 1 and 2, the 

method of template analysis was used to code and analyze the empirical data, specifically the 

content in the participants utterances in the online communities, as part of a qualitative approach. 

In Article 3, an integrative mixed methods approach was applied to integrate qualitative and 

quantitative data, combining Social Network Analysis (SNA) and Interaction Analysis (IA) to suit 

the context of mass collaboration. This dissertation makes three main contributions: 1) mutual 

development as an empirical contribution by exploring variations of the concept in three different 

case studies, 2) mutual development as a theoretical contribution by providing a new theoretical 

framework and 3) a methodological innovation by combining two different methods (SNA and 

IA). These contributions add to the research fields of End-User Development (EUD) and online 

communities by providing detailed empirical analyses of new constellations of interaction and 

collaboration between end-users, professional developers and champions in mutual development 

processes. This dissertation is one of few empirical studies that critically examines participation in 

Massive Open Educational Courses (MOOCs), and it provides a methodological contribution to 

the research fields of Computer-Supported Collaborative Learning (CSCL) at work and distance 

education. The author is employed by the Department of Education, Faculty of Educational 

Sciences, University of Oslo. 
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Norsk sammendrag 

Hovedforskningsspørsmålet i avhandlingen er: “Hva karakteriserer samarbeidsprosessene i 

artifakt co-creation hvor ulike deltagere interagerer og samarbeider rundt videreutvikling av et 

software produkt eller en læringsressurs som er mediert av et online community? Følgende 

delforskningsspørsmål går dypere inn i dette temaet: 1) Hva er implikasjonene av mutual 

development for samarbeid i online communities? 2) Hva er karakteristikkene ved mutual 

development som kan utledes fra et teoretisk rammeverk? 3) Hvilke metoder er hensiktsmessige 

for å samle inn og analysere data i små samarbeidsgrupper og i mass collaboration? Det første 

delforskningsspørsmålet er empirisk motivert, det andre er teoretisk motivert og det tredje er 

metodologisk motivert. Avhandlingen oppsummerer og syntetiserer resultater fra tre ulike case 

studier hvor fellesnevneren og gjenstand for analyse er utforskning av mutual development 

prosesser mellom ulike deltakere i videreutvikling av et software produkt eller en læringsressurs. I 

Artikkel 1 og 2 er template analyse benyttet som metode for å kode og analysere innholdet i 

deltagernes utsagn som en del av en kvalitativ tilnærming. Mixed methods ble anvendt i Artikkel 

3 hvor både kvalitative og kvantitative data ble benyttet, bestående av en kombinasjon av sosial 

nettverksanalyse (SNA) og interaksjonsanalyse (IA). Dette fordi konteksten i Artikkel 3 er 

storskala interaksjon i form av mass collaboration. Avhandlingen har 3 hovedbidrag: 1) Mutual 

development som et empirisk bidrag ved å utforske variasjon av konseptet i tre ulike case studier, 

2) Mutual development som et teoretisk bidrag ved å presentere et nytt teoretisk rammeverk og 3) 

Et metodologisk bidrag som kombinerer to ulike metoder (SNA og IA). Mutual development 

defineres i Artikkel 1 som hvordan ulike deltagere (for eksempel sluttbrukere, champions eller 

profesjonelle utviklere) samarbeider og interagerer i videreutvikling av et software produkt 

(Artikkel 1og 3) eller en læringsressurs (Artikkel 2). Denne avhandlingen er et bidrag til forskning 

innenfor fagfeltet End-User Development (EUD) og online communities ved å presentere 

detaljerte empiriske analyser av nye konstellasjoner av interaksjon og samarbeid mellom 

sluttbrukere, profesjonelle utviklere og champions i mutual development prosesser. I tillegg er 

denne avhandlingen en av få empiriske studier som kritisk undersøker deltagelse i Massive Open 

Educational Courses (MOOCs), og avhandlingen gir et metodologisk bidrag til forskningsfeltet 

Computer-Supported Collaborative Learning (CSCL) på arbeidsplassen, og nettbasert 

undervisning. Forfatteren er ansatt på Institutt for pedagogikk ved det Utdanningsvitenskapelige 

fakultet, Universitetet i Oslo. 
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1. Introduction 

Different ways of participating in online communities have become commonplace in the 

entrance to the social age. There is a move from using online communities as merely a means 

for distributing information to forming online communities of active contributors through 

content creation, such as in software product development processes. By pressuring 

manufacturers through online communities, end-users can easily request improved products 

and learning resources,
1
 as well as suggest ideas for new features. Therefore, end-users not 

only provide input about the requirements for new features of a product or learning resource, 

but they are also becoming active participants in the software product or learning resource 

development processes. Our social worlds are gradually becoming increasingly digitalized, 

and as a consequence, social scientists need to find new methods to understand contemporary 

society, such as following people’s social activities on the internet and through 

technologically mediated communication (Kozinets, 2010). In 2018, there were more than 4 

billion users on the internet, accounting for 53% of the world’s population, who were actively 

communicating with one another to express and deepen social alliances and share information, 

rather than just passively consuming published content (We Are Social, 2018). This 

dissertation explores the new relationships between end-users and professional developers in 

further development of a software product or between learners and course organizers in 

further development of a learning resource, that have emerged from the internet and other new 

forms of communication. Domain-expert users are experts in a specific domain, but they lack 

professional development skills (Costabile, Mussio, Parasiliti-Provenza & Piccinno, 2008). In 

this dissertation, the term end-users is used along the lines of Costabile et al. (2008) 

emphasizing that end-users have domain-expert knowledge.
2
 This dissertation focuses on the 

ways in which participants with different backgrounds and skills interact and collaborate in 

online communities to further develop a software product or learning resource, which is 

defined as a type of artifact co-creation. This topic was chosen because it is a timely issue that 

has emerged with the advent of new media and web 2.0 technologies and is empowered by 

participation in online communities. The purpose of this dissertation is to investigate how the 

participants in online communities interact and collaborate through the co-creation of artifacts. 

                                                           
1
 In this dissertation, a learning resource is defined as the different learning elements and materials teachers and 

learners use or create, which can range from learning materials to exercises to the tools used in learning activities. 
2
 This dissertation differentiates between “end users” and “participants”. The notion of “end-users” refers to end-

users and learners, whereas the notion of “participants” refers to everyone in the artifact co-creation process 

(end-users, learners, professional developers, course organizers and champions). 
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A paper published by the European Commission and its Directorate-General for Research and 

Innovation (2016) argues that because co-creation will be an area of wide scope and high 

impact, research is needed on co-creation and its implications for different domains. The 

paper supports facilitating research to promote understanding of co-creation, which would 

result in new economic and business models (European Commission, 2016).   

 The purpose of this research is to conduct exploratory case studies using empirical 

descriptions to illustrate and provide multiple perspectives on the focus of the studies. 

Exploratory research is characterized by open-ended research questions because the topics 

under investigation are new, and the existing literature offers no examples of empirical data 

from which to draw (Yin, 2014). In this dissertation, the research questions are concerned 

with empirical research, theoretical frameworks and research methods used in an emerging 

field. In exploratory research, it is important to provide detailed descriptions of the empirical 

phenomena studied to enable further research within the same topic. Moreover, the research 

should aim to create new theoretical frameworks and knowledge (Yin, 2014). Hence, the 

research in this dissertation is intended to be exploratory in two respects: 1) by illustrating 

existing theoretical frameworks and concepts with new data; 2) by developing a new 

theoretical framework based on the data to provide a nuanced understanding of the 

phenomena being studied. The review of current literature revealed, to the best of my 

understanding, the need for further exploration of a new theoretical framework to understand 

the processes of artifact co-creation in which different participants join forces in further 

development of a software product or learning resource, which is referred to as mutual 

development in this dissertation. An integrative mixed methods approach is used in this 

research (Bazeley, 2017), where an integration of Social Network Analysis (SNA) and 

Interaction Analysis (IA) is used to create and pilot a new methodological approach 

underlining the explorative aspects of this dissertation. 

 Furthermore, different levels of participation are considered in the analysis of 

processes of mutual development. The focus is on two levels: small group collaboration and 

mass collaboration. To analyze small datasets, IA was chosen as a suitable method due to its 

focus on the detailed analysis of social interactions and turn-taking among different 

participants (Jordan & Henderson, 1995). SNA and IA were integrated to analyze empirical 

data in the context of mass collaboration in Study 3. SNA is a useful method for analyzing 

social structures in large networks of participants (Scott, 2012), while IA was chosen to 

examine in depth some parts of the large dataset. In the future, it will be necessary to focus on 
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citizen empowerment by realizing the transformative power of innovation through co-creation 

in education and to concentrate on reforming learning processes by enabling active 

engagement with teachers (European Commission, 2016). Anticipating this need, Tapscott 

and Williams (2008) underlined that in the past, collaboration was conducted mainly on a 

small scale (e.g., relatives, friends, associates in households and workplaces), but this is 

changing with the increasing accessibility of information technologies facilitating mass 

collaboration, enabling millions of people to join forces in self-organized collaborations that 

produce dynamic new products and learning resources. Digital technologies enable greater 

access to learning and education resources (European Commission, 2016). In particular, they 

can foster the development of generic skills, such as problem solving, teamwork, 

collaborative work and digital skills, which enable contributions to social learning platforms 

(European Commission, 2016). Digitalization entails both challenges and opportunities, such 

as offering new possibilities for methodological innovation and the reformulation of existing 

theoretical frameworks. According to Cress and Fischer (2017), social software that connects 

humans and artifacts provides new opportunities for working and learning, which then 

necessitate new theoretical frameworks for understanding the strengths and weaknesses of 

mass collaboration. An implication of this for the dissertation is that the digitalization of 

society may result in new ways of interacting and collaborating in small group collaboration 

and in mass collaboration. Online communities in small and large scales are of central 

importance because they represent and mediate the interactions and collaboration that are the 

focus of this dissertation. 

1.1 Aims and research questions 

The main aim of this research is to investigate and explore interactions and collaborations 

between end-users and professional developers, and between learners and course organizers, 

in the co-creation of artifacts, which refers to further development of already existing 

products or learning resources that are mediated by an online community, that is, mutual 

development. The author completed an interdisciplinary master’s program, Technology, 

Organization and Learning (TOOL), at the University of Oslo and continues this 

interdisciplinary interest in this dissertation by combining different research fields to analyze 

empirical data. The research fields are Computer-Supported Collaborative Learning (CSCL), 

End-User Development (EUD) and online communities. From the perspective of CSCL, ideas 

about co-creation as part of knowledge creation processes are reused, and from the 

perspective of EUD, focus is on different techniques of co-creation and adaptation during 
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further development of artifacts. In the research area of online communities focus is on how it 

mediates the artifact co-creation process.   

 The second aim of the dissertation is to identify the characteristics of artifact co-

creation processes in differing contexts and among diverse sizes of groups. The analytical 

focus is on the interactions and collaborations between participants as they are mediated by 

online communities and the activities in which they participate. The setting is informal 

learning in a distributed workplace context (Articles 1 and 3) and in an informal educational 

context (Article 2).          

 The third aim is to explore the implications of the artifact co-creation processes that 

are mediated by online communities. The aim is not to investigate learning per se; instead, the 

dissertation analyses artifact co-creation processes in which different participants suggest and 

(to some extent) incorporate new features in an existing product or learning resource. This 

process is related to collaborative knowledge creation in workplaces (Moen, Mørch & 

Paavola, 2012; Paavola & Hakkarainen, 2005), which will be explained in section 3.2. The 

empirical data collected for this dissertation focus on how end-users and professional 

developers or learners and course organizers, co-create software products or learning 

resources that neither could have created alone. 

The fourth aim is theory development by creating a new theoretical framework for 

exploring the phenomenon of mutual development between different participants in further 

development of a software product or learning resource. The theoretical concepts derived 

from the literature review and the conceptual framework provides the means for 

understanding mutual development and its variations across the three different case studies.

 The fifth aim is to make a methodological contribution by proposing an approach to 

integrating SNA and IA and demonstrating it by application to the empirical data collected in 

the doctoral work on both small group collaboration and mass collaboration. To pursue these 

five aims, the following main research question is posed: 

What characterizes the online collaborative processes in artifact co-creation where different 

participants interact and collaborate in further development of a software product or learning 

resource mediated by an online community? 

The main research question links the three articles and guides the investigation by describing 

and discussing the phenomenon of artifact co-creation in terms of mutual development. The 

following sub-research questions address the aims and concretize the main research question:  
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1. What are the implications of mutual development for interaction and collaboration in 

online communities? 

2. What characteristics of mutual development can be derived from a theoretical 

framework? 

3. What methods are appropriate for collecting and analyzing empirical data on mutual 

development in small group collaboration and in mass collaboration? 

Both the main research question and the sub-research questions are unique to this dissertation. 

To answer the main research question, the findings from all three studies (i.e., the three 

published articles) are compared in section 6.1. Sub-research question 1, which is empirically 

motivated, is addressed in sections 6.1 and in 6.2. Sub-research question 2, which is 

theoretically motivated, is addressed in section 6.3. Sub-research question 3, which is 

methodologically motivated, is answered in section 6.4. 

1.2 Outline of the dissertation 

This dissertation is divided into two parts. The first part is the extended abstract, which 

provides an interconnected framework for the individual studies that follow (three published 

articles), and is organized as follows:       

 Chapter 2 provides a review of literature from three relevant research fields: CSCL, 

EUD and online communities. The section is organized according to these three fields of 

research. Each subsection addresses one of these fields, beginning with a general introduction 

to the topic and then presenting two or three of the most relevant studies. Because the first 

article included in this dissertation was published in 2009, articles that were published 

between 2008 and 2017 were chosen to present previous research and review the literature on 

this topic. Chapter 3 presents the conceptual framework and derives a set of theoretical 

concepts that form the conceptual framework, which is subsequently used to inform the 

research design and to guide the analysis of the empirical data. Chapter 4 describes the 

methodology, including the research design and the methods used to collect, screen and 

analyze the empirical data. This dissertation strives for transparency when explaining the 

research design by emphasizing issues of reliability, validity, generalizability and research 

ethics. Chapter 5 provides a summary of the three articles included in this dissertation. 

Chapter 6 discusses and synthesizes the main findings reported in the three articles, 

emphasizing mutual development as a theoretical and empirical contribution of this 

dissertation. Next, empirical and theoretical contributions emerging from and across the three 

articles are discussed through the lens of the conceptual framework. Then, the integrative 
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mixed methods approach applied in Article 3 is presented as the methodological contribution 

of the dissertation. Finally, the implications of the dissertation are discussed. Chapter 7 

presents the conclusions and limitations of the dissertation, reviews the research questions and 

suggests directions for further research.  

 Part 2, entitled “The Articles,” presents the three original full-length articles that 

comprise this dissertation. The published articles were based on earlier research, such as a 

master’s thesis (Andersen, 2008), a book chapter (Andersen & Mørch, 2013a), an EARLI SIG 

interest group contribution (Andersen, 2012a), conference proceedings (Andersen & Mørch, 

2016b; Andersen & Mørch, 2013b; Andersen, 2012b; Andersen, 2012c; Andersen & Mørch, 

2011) and a previous article (Mørch & Andersen, 2010). Although the articles comprising the 

dissertation are original, they build and expand on these prior publications. The three articles 

are presented chronologically in the order in which they were written: 

Article I 

Andersen, R. & Mørch, A. I. (2009). Mutual development: A case study in customer-initiated 

 software product development. In International Symposium on End-User Development 

 (pp. 31–49). Springer: Berlin, Heidelberg. 

Article II 

Andersen, R. & Ponti, M. (2014). Participatory pedagogy in an open educational course:

 Challenges and opportunities. Distance Education, 35(2), 234–249. 

Article III 

Andersen, R. & Mørch, A. I. (2016a). Mutual development in mass collaboration: Identifying

  interaction patterns in customer-initiated software product development.  

  Computers in Human Behavior, 65, 77–91.  

2. Review of Previous Research on Artifact Co-creation in Online 

Communities 

The purpose of this literature review is threefold: 1) summarize current literature in the 

selected research fields, 2) contextualize the case studies and 3) expose gaps in the current 

literature to identify needs for further research. This review provides background and context 

for the conceptual framework presented in the next chapter, which discusses artifact co-

creation by describing the research fields from which the concepts stem, framing the main 

research question in doing so. The review narrows down focus by pointing at relevant 

research fields according to the main research question and sub-research questions, and 

subsequently the review has a contextualizing function by explaining and framing the 

theoretical concepts the conceptual framework consists of. Some of the concepts elaborated in 
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this section are used as part of the conceptual framework. This review is also used in the rest 

of the dissertation as a justification of the need for the research conducted in this dissertation 

by indicating that it attempts to uncover gaps in existing literature and prior research. 

This dissertation is interdisciplinary, drawing on the research fields of CSCL, EUD 

and online communities. One reason for using three different research fields in combination is 

revealed when confronted with the empirical data. No single research field can explain all the 

facets of artifact co-creation apparent in the data, necessitating broadening the perspective of 

the dissertation and integrating different research fields and methods, even though this is not 

easy nor without problems. It is the classic challenge of interdisciplinary research: risking 

being too eclectically oriented or having insufficient space to go deep enough into each of the 

multiple perspectives. However, this dissertation tried to counteract this risk by selecting a 

few central theoretical concepts from each research field. Nevertheless, when simultaneously 

broadening one’s perspective and narrowing the number of concepts used, nuances may be 

left out in some places and a risk of oversimplification may manifest in others. Despite this, it 

seems best to pursue interdisciplinarity and address the shortcoming of this approach by 

pointing out areas that require more in-depth research in future work due to the space 

limitations of a dissertation, to properly address them.  

The intersection of CSCL, EUD and online communities define the research on which 

this dissertation builds and to which it contributes. The three research fields each highlight a 

different aspect of artifact co-creation, where different participants jointly co-create a shared 

artifact mediated through an online community, and as such are relevant for the dissertation. 

Taken together these research fields can, to the best of my knowledge, address central 

elements of artifact co-creation in online communities. The research field of CSCL is chosen 

due to its unit of analysis, emphasizing both small group collaboration and mass collaboration, 

its interest in massive open educational courses (MOOCs) and the use of SNA as a method for 

analyzing mass collaboration interactions. Next, the research field of EUD is chosen due to 

emphasizing how end-users act as active contributors in technological development processes 

and what type of changes they propose to software artifacts. Finally, online communities as a 

research field is chosen in order to contextualize and emphasize the special type of technology 

mediation that mediates the artifact co-creation processes online. This was also a natural 

choice since all three case studies take place in online communities. What these research 

fields have in common is that they take place in informal learning contexts,
3
 emphasize 

                                                           
3
 CSCL is not primarily about informal learning, but in mass collaboration, it is a common setting. 
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interactions and collaborations that are geographically distributed over time and place
4
, 

concern end-users who can be characterized as active users, take the group (not individuals) 

as the unit of the analysis, and examine processes of co-creation of shared artifacts. The 

shared artifacts in this dissertation are: software artifacts (Studies 1
5
 and 3) and knowledge 

artifacts with focus on co-creation of tasks (Study 2). For reasons of space, this literature 

review does not examine the entire research fields of CSCL, EUD and online communities, 

but focuses on studies in the intersection of at least two of these research fields. In the 

beginning of the review process, Google Scholar was used to discover the most-cited 

researchers in the three different fields of research. One way of accomplishing this in Google 

Scholar is to look at the articles that appear in the search results and look at their statistics 

with regards to “cited by”, where the number reflects the amount of citations. Next, the 

journals in which the authors of the articles had published their research were used for a more 

refined search for other relevant articles. Finally, the references of these were examined to 

identify the origins of the ideas presented in the articles, and those references that were 

fruitful were further examined. This process was repeated until sufficient coverage of each 

field had been achieved (in terms of the number of articles of some importance). Google 

Scholar is not comprehensive, but it is a good starting point for finding the most-cited and 

important articles in a research field. To limit the number of articles to the most recent 

research, it was decided to focus on those articles published between 2008 and 2017. The 

publications included international journal articles, books, book chapters, proceedings and 

web sites. In addition to the Google Scholar searches, some specific journals were thoroughly 

scanned for articles relevant to addressing topics connected to the main research questions 

and sub-research questions. The inclusion criteria for those articles were as follows: a) 

empirical study, b) qualitative approach or mixed methods approach emphasizing the 

qualitative aspect, c) published from 2008–2017, d) mediated by  an online community and e) 

published in English. To systematically screen and categorize the articles, an index card 

reference document was created in Excel with the categories described above. This 

organization facilitated identifying patterns across the articles. The following journals were 

searched:
6
 International Journal of Computer-Supported Collaborative Learning, Computers 

& Education, Journal of Educational Computing Research and Journal of Distance 

                                                           
4
 CSCL also focuses on co-located settings. 

5
 Study 1 is reported in Article 1, Study 2 in Article 2 and Study 3 in Article 3. Each of the three articles 

constitutes a case study. 
6
 Searches were conducted in September 2017. 
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Education. These journals were selected as representative for the field of CSCL, based on 

reports of research studies that focused on the topics of MOOC, SNA and mass collaboration 

and due to their relevance to the research questions. When looking for studies focusing on 

MOOCs, the Journal of Computers in Human Behavior was searched. For example, 55 results 

appeared when searching the Journal of Computers in Human Behavior for the keyword 

“MOOC,” but initial screening determined that they were mainly quantitative studies. Next, 

using the keyword “MOOC” to search the Journal of Distance Education yielded 40 results. 

Although very few of them were qualitative empirical case studies, some studies were 

relevant, and they are reviewed in this chapter. Using the keyword “MOOC” in the Journal of 

Computer-Supported Collaborative Learning yielded only one result. In addition, the 

keywords “mass collaboration” and “social network analysis” were used to search all the 

aforementioned journals. When searching for relevant studies in the field of EUD, first all 

articles in all the available issues of the International Symposium on End-User Development 

(IS-EUD) were screened, followed by Journal of Computer-Supported Cooperative Work 

(CSCW), Journal of Computers & Education and the Journal of Educational Computing 

Research using the keywords “artifact co-creation,” “co-creation of products,” “co-creation of 

shared artifacts,” “collaborative product development in online communities” and 

“collaborative product development”. These journals were selected because they represent up-

to-date research by central researchers who combine aspects of EUD and CSCL. When 

searching in Google Scholar with the term “online communities,” the most cited book that 

appears is Online Communities: Designing Usability and Supporting Sociability by Preece 

(2000). Next, when searching for relevant articles connected to online communities, all 

available articles in the proceedings of the International Conference on Communities and 

Technologies were screened using the keywords “online participation,” “online collaboration,” 

“online environment” and “online community.” This conference series was selected because it 

involves many central researchers in the topic of online communities and advanced 

technology mediation.
7
 The literature review presented in this chapter does not claim to be 

exhaustive. It is merely intended to provide insight into the current landscape of research on 

artifact co-creation mediated by online communities. The remaining portions of the chapter 

                                                           
7
 The Journal of Computer Mediated Communication (JCMC) was not included in the review since the purpose 

of reviewing the field of online communities is to provide a background for understanding the setting of the 

studies in the dissertation. As mentioned in section 2.3.1, online communities is the “least important” of the three 

research fields included in the dissertation, since it only contextualizes the case studies, and is therefore also 

given the least space in this review. This necessitated a narrow focus on a few key articles, so the JCMC had to 

be excluded. 
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are divided into three parts, each reflecting one of the three research fields described above: 

CSCL, EUD and online communities. First, a general overview of each research field is 

provided. Second, several selected studies in each research field are reviewed. Finally, areas 

requiring further research are identified. 

2.1 Co-located and distributed CSCL 

CSCL, which is a branch of the learning sciences, studies the ways in which people can learn 

together with the help of a computer (Stahl, Koschmann & Suthers, 2006). CSCL is an 

interdisciplinary research field emphasizing how collaborative learning can enhance peer 

interaction and work in groups and facilitate the sharing and distribution of knowledge and 

expertise among community members when supported by technology (Lipponen, 

Hakkarainen & Paavola, 2004). A common definition of collaborative learning is a situation 

in which two or more people learn or attempt to learn something together (Dillenbourg, 1999). 

CSCL studies can be co-located or distributed.  

2.1.1 Empirical studies on co-located CSCL 

In studies on co-located CSCL, participants are in the same geographical location. One 

example of this is a study exploring how students at one school talk and reason when they are 

exposed to a set of categories that was taken from scientific discourse and built into a web-

based discussion forum Future Learning Environment (FLE) (Ludvigsen & Mørch, 2003). 

According to a survey of empirical CSCL papers in seven leading journals, focusing on the 

methodologies of 33 studies published from 2005 to 2007, revealed that most were 

quantitative descriptive studies in classroom settings based on self-reports and questionnaires 

(Jeong & Hmelo-Silver, 2010). Stahl (2006) focused on how a small group of students 

constructed their shared experience by using a graphical referencing tool in coordination with 

text chats to achieve a group orientation to a mathematical object. Stahl (2006) defined small 

group collaboration as group cognition, involving small groups engaged in cooperative 

problem solving or collaborative knowledge building in which the distinctive processes 

occurring at the individual, small group and community levels of analysis interact with each 

other. Furberg, Kluge and Ludvigsen (2013) explored how students used science diagrams in 

a computer-based learning environment, emphasizing that students engaged with this 

scientific environment demonstrated self-directed accounts of learning in a collective setting 

in which it was possible for the students to disagree with, validate or elaborate the sketches 

and ideas. Stahl’s and Furberg et al.’s studies are examples of co-located case studies in 
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CSCL, which emphasize how students in small group collaboration use technological tools as 

mediating artifacts to facilitate small group collaboration. Co-located CSCL is relevant to this 

dissertation in terms of how small group collaboration is mediated by an online community. It 

provides input to the conceptual framework and is a contrast to mass collaboration, which is a 

central topic in sub-research question 3 and the conceptual framework. However, the main 

focus of this dissertation is not on co-located CSCL but on distributed CSCL and informal 

learning contexts.  

2.1.2 Empirical studies on distributed CSCL 

Studies on distributed CSCL focus on the ways in which technology facilitates the sharing 

and creation of knowledge by groups of students who are not co-located (Resta & Lafierre, 

2007). This section of the literature review considers three sub-themes that are important 

areas of research in distributed CSCL: MOOCs, mass collaboration and SNA. MOOCs and 

mass collaboration have become important themes in CSCL research (Cress, 2013; Ludvigsen, 

Law, Rose & Stahl, 2017). Distributed CSCL can be further divided into small-group and 

large-group distributed CSCL. An example of small group distributed CSCL was presented in 

a study by Mørch, Caruso, Hartley and Ludlow (2018) exploring different contexts teachers 

can create to promote collaborative learning in 3D virtual worlds. Some studies on large-

group CSCL are reviewed below. 

MOOC studies on CSCL 

Rosé and Ferschke’s (2016) conceptual article underlined the importance of researching 

technology-supported collaborative interaction based on learning on a large scale. Rosé and 

Ferschke (2016) recommended studying MOOCs, anticipating renewed interest in several 

areas, such as problem-based learning, team-based learning, collaborative reflection and 

spontaneous personalized mentoring, following in the footsteps of cMOOCs. MOOCs can be 

divided into xMOOCs and cMOOCs. xMOOCs resemble traditional online learning courses 

where video lessons are available online and can be accessed at any time. cMOOCs are more 

open than xMOOCs in several ways. They are essentially different because they enable the 

learner to be an active contributor to creating the course design, including the tasks, 

curriculum and learning resources. Summing up, in xMOOCs the course content is defined by 

course designers, whereas in cMOOCS also the students can participate in the generation of 

the content (Baggaley, 2013). MOOC is an emerging area of research in distributed CSCL. 

However, to the best of my knowledge, there are very few empirical case studies of MOOCs 
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from a CSCL perspective. Several published articles have described the phenomenon of 

MOOCs (Baggaley, 2013; Baturay, 2015), identified future research challenges (Fischer, 

2014) and discussed the differences between cMOOCs and xMOOCs (García-Peñalvo, 

Fidalgo-Blanco & Sein-Echaluce, 2017). A recent study at the University of Oslo analyzed 

the first MOOC held at this university using a mixed methods approach (Singh & Mørch, 

2018). Quantitative approaches investigating MOOCs include a survey that explored the 

factors affecting MOOC learner retention (Hone & El Said, 2016) and a study that provided 

insight into the recent developments of MOOCs and how they can be incorporated into high 

school curricula (Brahimi & Sarirete, 2015). Karnouskos (2017) argued that MOOCs could 

promote employee competence and innovation in industry. Formanek, Wenger, Buxner, 

Impey and Sonam (2017) provided insight into large-scale online peer assessment based on 

the results of an analysis of an astronomy MOOC. Other studies that have addressed learning 

in MOOCs have examined motivation and self-regulated learning (Littlejohn, Hood, Milligan 

& Mustain, 2016). In contrast, Knox points out how MOOCs that enable user-created content 

are difficult to use because the sheer volume of information can make users feel overwhelmed, 

and the user-created nature of this content may cause it to be interpreted as inappropriate or 

having a lower value than material created by organizers (Knox, 2014). 

Walji, Deacon, Small and Czerniewicz (2016) studied learner engagement and learner 

interactions in two MOOCs, analyzing participants’ responses to learning design choices and 

exploring how the allies of learners responded to the roles of educators and how individual 

learners interacted in the MOOCs. This study is relevant for the present dissertation because 

to the best of my knowledge, it is among the few empirical studies that have examined social 

practices in an MOOC. It is particularly relevant in connection to the notion of Zone of 

Proximal Development (ZPD) in the conceptual framework (Chapter 3), which provides a 

theoretical focus in Article 2. Furthermore, previous research on MOOCs addressed how 

online educational platforms enable masses of people to be part of peer learning on a large 

scale distributed over time and place. This type of research helped frame the main research 

question of this dissertation. Some MOOCs promote learners’ active engagement by enabling 

them to be part of joint co-creation of course content, which has many similarities to the 

notion of artifact co-creation and is therefore also relevant to the dissertation, despite the 

potential shortcomings identified above (Knox, 2014).  
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Mass collaboration studies and distributed CSCL 

The term mass collaboration emerged after the introduction of web 2.0 (Dabbagh & Kitsantas, 

2012; McLoughlin & Lee, 2010) to describe a new kind of community that enables a large 

number of people to discuss, collaborate and exchange opinions in diverse ways. Mass 

collaboration can lead to a high number of participants who collectively share ideas, develop 

solutions and discuss alternatives while collaborating in online communities. Tapscott and 

Williams (2008) popularized the term mass collaboration and defined it as the way in which 

millions of people join forces in self-organized collaborations with the goal of dynamically 

producing new goods and services. Following this, they define mass collaboration as 

consisting of four ideas: 1) openness, 2) peering, 3) sharing and 4) acting globally (Tapscott 

& Williams, 2008). Mass collaboration has been criticized for lacking scientific foundations, 

and Elliott points out that a drawback of mass collaboration as described by Tapscott and 

Williams is the authors’ almost exclusive focus on commercial applications instead of the 

underlying mechanisms and dynamics (Elliott, 2007). Other researchers have criticized their 

work and raised questions regarding the way Tapscott and Williams indiscriminately compare 

online brand communities to nonprofit virtual collectives, arguing for the mutual benefits of 

producers and consumers independent of the type of community (commercial enterprise 

versus nonprofit organization) (Dijck & Nieborg, 2009). A more recent definition of the term 

mass collaboration has been suggested in the context of education and the internet, and thus is 

of relevance to CSCL: “Mass collaboration is characterized by the large number of people 

being (mass) involved in it, the digital tools they use (web 2.0), and the digital products they 

create” (Cress, Jeong & Moskaliuk, 2016, p. 6). 

 Examples of mass collaboration processes include Wikipedia and MOOCs. Cress 

(2013) defined mass collaboration as a process that happens in the “wild” when people use 

web 2.0 tools (mainly outside educational systems), including activities in communities where 

the processes induce individual learning and thus demonstrate collective knowledge creation 

(Lipponen, Hakkarainen & Paavola, 2004). Given this, mass collaboration also can occur in 

instructional contexts when people interact while creating or referring to artifacts (Cress, 

2013). All this implies that mass collaboration can occur in both formal and informal contexts, 

though this dissertation focuses on the latter. Mass collaboration has some general 

characteristics that define its activities: a) How users interact with digital tools and what kind 

of products they create are key parts of the interaction process in mass collaboration; b) there 

is an increasing amount of interrelatedness among the users; and c) mass collaboration in 
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education exhibits a special spirit that activates users and leads to emergent processes of 

collaboration (Cress et al., 2016).         

 Jeong and Hmelo-Silver (2010) provided a survey of previous research, identifying 

seven core affordances for technology in collaborative learning based on theories of 

collaborative learning and CSCL practices: 1) engaging in joint tasks, 2) communicating, 3) 

sharing resources, 4) engaging in productive collaborative learning processes, 5) engaging in 

co-construction, 6) monitoring and regulating collaborative learning and 7) finding and 

building groups and communities. Another novel study in this area identified the importance 

of understanding individual and collective processes as social interactions in knowledge 

communities by proposing a framework that distinguishes four types of joint interactions in 

online knowledge communities: attendance, coordination, cooperation and collaboration (the 

A3C framework) (Jeong, Cress, Moskaliuk & Kimmerle, 2017). These articles have in 

common the focus on design principles (i.e., affordances and interaction types) for CSCL 

environments based on prior empirical studies. This focus is relevant to the dissertation, 

which concerns mass collaboration as one context of artifact co-creation.  

 Roque, Rusk and Resnick (2016) explored how young people in the mass 

collaboration context of a Scratch online community created and programmed their own 

interactive media, animations and games, each of which represents a different style of 

collaboration. Compared to the other studies reviewed in this subsection, this study is 

particularly relevant because it is an empirical investigation of how participants in a mass 

collaboration context act as content creators in an online community. In general, the research 

topic of mass collaboration is a central one to this dissertation. The study by Roque et al. 

(2016) is also relevant to sub-research question 3, which focuses on appropriate methods for 

collecting and analyzing empirical data on mutual development in small group collaboration 

and in mass collaboration. Mass collaboration enables learners to become members of 

worldwide learning communities where they create and share digital products and learning 

resources that can be reused and further developed by others. Because of the novelty of this 

type of collaboration, new theoretical and methodological frameworks are needed to 

understand this question (Cress et al., 2016). Therefore, the next section reviews studies on 

SNA as an analytical method for collecting and analyzing empirical data on large scales like 

those of mass collaboration processes. 

 

 



15 
 

 

SNA studies on distributed CSCL research 

In another area of research on distributed CSCL, SNA has been used to analyze social 

interactions that are mediated by online communities. SNA is a useful method for analyzing 

interaction of many participants, such as in online mass collaboration processes. Therefore, 

SNA is relevant to this dissertation, as it provides a method that can be used to analyze large-

scale artifact co-creation as it appears in Study 3. SNA within the field of CSCL is an 

emerging research topic and not much research is conducted in this area yet. There is a brief 

amount of previous research of studies using SNA in an educational or CSCL setting. 

Researching a topic that has not been studied in detail has given me some challenges and 

opportunities. For example, one drawback of SNA is that it focuses on analyzing social 

relations at a general level (patterns of interaction). This implies that pure SNA studies leave 

out information about the content and context of participants’ interactions, in other words, the 

qualitative aspects. However, this can be resolved by integrating several methods, which is 

the approach pursued in this dissertation. 

 Martínez, Dimitriadis, Gómez-Sánches, Rubia-Avi, Jorrín-Abellán & Marcos (2006) 

applied a mixed methods approach in three different case studies to determine how to 

combine SNA with qualitative and quantitative analyses to study the participatory aspects of 

learning in CSCL contexts. Liu and Chen (2017) conducted a case study in which SNA was 

used as a method to investigate how elementary students formed teams and collaborated with 

peers in a digital storytelling context to create multimedia stories on a social network platform 

that provided multimedia authoring functions. These studies are relevant to the present 

dissertation because they use SNA as a method. Sub-research question 3 concerns 

methodology, focusing on developing a new methodological framework in which SNA is 

integrated with IA. 

2.2 End-User Development (EUD) 

EUD enables end-users to take ownership of problems by defining the technical and social 

conditions for their participation in design activities (Fischer, 2013). The European End-user 

Development Network of Excellence defined EUD as follows: “End-User Development can 

be defined as a set of methods, techniques, and tools that allow users of software systems,  

who are acting as non-professional software developers, at some point to create, modify or 

extend a software artifact” (Lieberman, Paternò, Klann & Wolf, 2006, p. 2).  
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 EUD enables non-professional programmers to take part in software product 

development processes. One branch of EUD focuses on empowering end-users to become 

active contributors to further development of software products by providing them with tools 

and methods that enable them to do so (Fischer, 2010; Mørch, 1997a). For example, Mørch, 

Hansen Åsand and Ludvigsen’s (2007) study found different tailored versions of a new 

software in use at a company, with end-user tailoring taking place locally through the 

collaboration of super users and the application coordinator. New technologies have created 

the potential to  overcome the traditional separation between end-users and software 

developers by creating new environments that allow people without particular backgrounds in 

programming tools to develop and tailor their own applications (Costabile, 2008). 

2.2.1 Empirical studies on EUD 

In an empirical study by Dittrich and Vaucouleur (2008), the customization practices of 

standard systems were explored to determine how two Enterprise Resource Planning (ERP) 

systems were implemented and customized.
8
 Their findings showed that the most efficient 

way for companies to organize customization practices was to integrate them with the existing 

functionality in the ERP systems. Costabile et al.’s (2008) study of EUD focused on how to 

enable end-users to be active contributors and create changes to existing software. These 

authors adopted Fischer’s (2010) meta-design approach in which the software continually 

evolves and end-users are enabled to perform development activities at use time, which 

allows them to shape the tools to fit their needs without the need for programming knowledge. 

Hence, these end-users were referred to as “unwitting programmers” (Costabile et al., 2008). 

The authors identified four types of end-users based on the results of the study: power users, 

associated companies, registered guests and unregistered guests. Draxler and Stevens (2011) 

researched active end-users as co-creators of content by focusing on how end-users acted as 

active contributors by tailoring their applications to suit the local context. Further, Mørch et al. 

(2017) conducted a case study that explored the relationship between EUD and learning in an 

online distance education program that trained in-service teachers in special education in 

Second Life, a 3D virtual world. Their conclusion was that when in-service teachers were 

allowed to personalize their learning activity it engaged them in the learning process, and that 

being situated in Second Life made the learning process more transparent and meaningful for 

the participants. Similarly, Grohn (2017) reported a case study of the online video game 

Minecraft that investigated value co-creation by end-users. The author stated that co-created 

                                                           
8
 ERP is a business management software system used for organizing and collecting information in a company. 
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value was not only generated through a developer-to-gamer relationship but also in gamer-to-

gamer relationships with the developer as facilitator. Finally, Jeppesen (2004) investigated the 

ways in which manufactures profited from facilitating processes of innovation in user 

communities and capturing the value of what was produced, which could be achieved by 

providing end-users with a modular platform that had additional tools to facilitate the 

development process. Jeppesen (2004) defined modding as the act by which users modify an 

existing hardware or software to perform a function that is not necessarily authorized (i.e., 

imagined or anticipated) by the original manufacturer. 

 In summary, a key finding of these studies is that end-users act as active contributors 

in software development by performing different types of tailoring activities (i.e., customizing, 

creating local adaptations or writing modifications as extensions of products). This finding is 

relevant to the dissertation because it demonstrates that end-users can become active 

participants in artifact co-creation processes. The studies reviewed in this section are related 

to the concepts of meta-design, user-driven innovation, co-configuration and modding, which 

are central terms in the conceptual framework of this dissertation. The research field of EUD 

in general relates to the main research question by emphasizing the role of including end-

users in development processes, thereby provides a relevant dimension to the research, which 

tries to bridge the research fields of EUD and CSCL by looking at how they can complement 

each other. EUD focuses on active end-users and can augment CSCL, a perspective holding 

that artifacts can be changed through modification and further developed in collaboration with 

end-users. Conversely, CSCL can provide a learning perspective to EUD, focusing on how 

collaborative knowledge-creation processes may emerge during artifact co-creation. In 

summary, these research fields are complementary, implying they can be fruitfully combined.  

 

2.3 Online communities and distributed collaboration  

The term online community is used across different disciplines, often to describe the online 

interactions among different participants at a location specified by a uniform resource locator 

(URL). However, a plethora of different definitions exists. Rheingold (1993) provided the 

following early definition of virtual community: “Virtual communities are 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, p. 3). 
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 It has been debated whether online communities can be considered virtual because 

they are real communities comprised of real people that communicate and sometimes act 

together. Subsequently, the more suitable term of online communities was proposed by Preece 

(2001): 

I use the term ‘online community’ to mean any virtual social space where people come together to get and 

give information or support, to learn, or to find company. The community can be local, national, 

international, small, or large. I continue to use ‘online community’ because it is the most widely used 

term (Preece, 2001, p. 348). 

 

Because the terms Communities of Practice (CoPs) and (to a lesser extent) Communities of 

Interest (CoIs) are central and established concepts in connection with online communities, 

they are defined briefly as follows. CoPs encompass members that are brought together by 

joining in common activities, sharing a joint enterprise and identity (Lave & Wenger, 1991). 

Learning in CoPs is viewed as a trajectory within a network in which newcomers enter the 

community from the periphery and move toward the center as their expertise develops, 

gradually becoming integrated and socialized in the community, a process known as 

legitimate peripheral participation (Lave & Wenger, 1991). The concept of CoPs has been 

criticized for its overemphasis on aspects of belongingness and membership (Fischer 2001; 

Gee, 2005). In online communities, members can participate in many ways and to varying 

degrees, which implies that it is not clear whether the notion of membership in the community 

is helpful (Gee, 2005). In contrast, CoIs bring together participants from different 

communities of practice, who are defined by their collective concern with solving a particular 

problem (Fischer, 2001). Participants in CoIs have a shared interest in framing and solving 

design problems, which is often more temporary than the activities of CoPs. The participants 

in a CoI come together based on a common interest in some field and they may end their 

activities when this endeavor has ended (Fischer, 2009). CoIs also differ from CoPs in that the 

former do not initially require participants to have a shared understanding of the task at hand. 

The task is gradually created and collaboratively developed by the participants, emerging in 

people’s minds and in the external artifacts produced by the activity (Fischer, 2009). 

Therefore, CoIs characterize online communities in which the participants collaborate in 

solving self-experienced problems and issues, which is relevant in connection to the main 

research question where artifact co-creation is framed in an online community context.  
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2.3.1 Empirical studies on online communities of collaboration 

Mansour and Askenäs (2011) reported a case study that examined how participants used a 

wiki
9
 to enable and support collaborative practices, such as gathering and sharing knowledge 

in a large multinational company. The study focused on the wiki’s openness and its influence 

on knowledge collaboration and sharing in the workplace. An ethnographical study by 

Pongolini, Lundin and Svensson (2011) examined a community of technology experts in a 

global automotive manufacturing company to see how its members used information 

technology to communicate and collaborate in global virtual teams. Finally, Akoumianakis 

(2017) conducted a case study in the context of an online community in the tourism industry, 

focusing on how cross-organization and collaboration in building tourist vacation packages in 

a regional setting leveraged virtual alliances that emerged in the practice of collaboration, 

which is an enacted social accomplishment. These studies demonstrate the ways in which 

online communities can facilitate collaboration and social interaction. Their findings are 

relevant to this dissertation because the empirical research question addresses social 

interactions and collaborations in artifact co-creation processes that are mediated by online 

communities. Online communities are identified as a relevant research field in the review 

since it frames the context for all three studies, and the main research question. However, 

online communities as a research field are not as important or central as the fields of EUD and 

CSCL for this dissertation, and as a result are not covered in detail. EUD and CSCL are 

considered more important since they frame the research questions by drawing on theoretical 

concepts that are relevant to investigating the phenomenon of artifact co-creation.  

2.4 Identifying needs for further research 

This chapter has reviewed previous studies focusing on artifact co-creation between end-

users and professional developers mediated by online communities, in which a common 

denominator is active participation and content creation by end-users. In reviewing previous 

studies on MOOCs in CSCL research, which relates to the study reported in Article 2, very 

few relevant studies were found. For example, most of the studies on MOOCs focused on 

xMOOCs that resembled traditional online video courses and provided few opportunities for 

interaction and collaboration in the online community. Thus, there are so far few empirical 

studies on MOOCs facilitating interaction and collaboration, that is, cMOOCs. The 

implications are that social practices in MOOCs, such as interaction and collaboration among 

                                                           
9
 A wiki is a website that is collaboratively developed by a community enabling anyone to create and modify 

content. 
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participants enrolled in cMOOCs, remain an emergent area for further research. In searching 

for articles connected to mass collaboration, it became apparent that very few empirical 

studies examined in depth the processes that occur in mass collaboration mediated by online 

communities. Hence, there is also a need for further research in this area. In the search for 

studies that used SNA as part of a mixed methods approach in a CSCL context, it was found 

that little research has been conducted in this area. Furthermore, the search revealed that 

there is a lack of empirical studies investigating the social relations and patterns of 

interaction in large online communities by using SNA as a method in combination with 

qualitative methods. Most of the published SNA studies are strictly quantitative or concern a 

physical (face-to-face) world of interaction with no consideration of online settings. In the 

field of EUD, there is a lack of studies investigating the ways in which end-users take part in 

artifact co-creation in online communities and examining the implications of interactions and 

collaborations in this setting, and especially between end-users. Further, none of the selected 

articles focused on how online communities can facilitate and mediate artifact co-creation 

processes. In the next section, the conceptual framework of this dissertation, consisting of the 

theoretical concepts that are used to explore and interpret the empirical findings in Chapter 6, 

is presented. 

3. Conceptual Framework 

New approaches to learning are needed to understand and support practices in which people 

create or develop useful and reusable artifacts in collaboration (Moen, Mørch & Paavola, 

2012). Artifact co-creation, which is the focus of the research presented in this dissertation, 

includes complex processes in which different participants actively engage in different phases 

to co-create a shared artifact. The interrelated and productive constellations range from end-

users and professional developers (Study 1), learners and course organizers (Study 2) to end-

users and champions and professional developers (Study 3). The role of the champion is 

between those of the end-user and the professional developer. This dissertation fine grains and 

nuances what occurs in these constellations of interaction and collaboration in artifact co-

creation to reveal several layers of interaction, which reflects the purpose of this dissertation. 

Because of this complexity, a single theoretical perspective cannot be used to describe and 

analyze the phenomena investigated in this dissertation. Therefore, in this chapter, a 

conceptual framework is developed consisting of multiple theoretical concepts, each covering 

a different aspect of artifact co-creation. This framework will then be subject to empirical 

fine-graining and nuancing.  
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 The first part of this chapter is organized according to four central concepts that frame 

the dissertation: 1) the sociocultural approach, 2) the focus on mediation, 3) the computer 

artifact and 4) the Zone of Proximal Development (ZPD). The notion of collaborative 

knowledge creation is then discussed, followed by the notion of user-driven innovation. Then, 

two concepts emphasizing different ways of enabling co-creation in software product 

development processes are explained: co-configuration and meta-design. The conceptual 

framework is then summarized by elaborating on the connections between all these concepts. 

Finally, critical reflections on the connection between the theoretical concepts and empirical 

data, and reflections on the nature of an interdisciplinary conceptual framework are presented. 

 

3.1 A sociocultural approach to interaction and learning 

In the sociocultural approach, learning is perceived as context bound, situated in social 

practices and mediated by symbolic and cultural artifacts. Hence, this approach emphasizes 

participation in different social practices (Säljö, 2006). This dissertation takes on the view that 

learning can be best understood as social interactions that are mediated by artifacts. The 

sociocultural perspective emphasizes that physical and intellectual artifacts mediate our 

reality (Säljö, 2006). However, different directions, definitions and understandings of the 

relationship between individual and social aspects of learning are weighted differently. 

According to Dysthe (2001), these different directions include cultural psychology (Bruner, 

1990; Cole & Wertsch, 1996), activity theory (Engeström, 2009), socio-constructive 

approaches (Berger & Luckmann, 1966; Gergen, 1995), learning as participation in 

communities of practice (Lave & Wenger, 1991) and dialogism (Bakhtin, 1984; Holquist, 

1990; Linell, 1999; Rommetveit, 1974). The sociocultural approach in this dissertation refers 

to a general approach with a set of common traits: learning is situated, learning is 

fundamental social, learning is distributed, learning is mediated, the language is central in 

learning processes and learning is participating in communities of practice (Dysthe, 2001). 

This dissertation follows along these lines by investigating the phenomenon of artifact co-

creation based on the assumption of treating learning as social interactions mediated by online 

communities.  

 The three studies reported in this dissertation focus on the interaction and development 

that occurs among the participants. Hence, the focus is not on individual learning but on what 

emerges in the social interactions and collaborations that occur among participants with 

differing viewpoints and expertise, taking on a collective perspective. The sociocultural 
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perspective on learning and interaction serves as an overarching framework orienting my 

view on the world with regards to learning and knowledge. The focus here is on mediation, 

artifacts and ZPD because they are important in describing the mediation of the interaction 

and collaboration among participants in further development of an already existing software 

product or learning resource. 

3.1.1 Mediation 

The concept of mediation takes on different meanings in different research traditions. Taking 

on a sociocultural approach impacts how the notion of mediation is defined. In a sociocultural 

approach, it is believed that physical and intellectual (language) artifacts mediate actions in 

the world (Säljö, 2001). The word mediate implies that humans do not stand in direct, 

immediate and uninterpreted contact with the world (Säljö, 2001). We handle the world with 

the help of different physical and intellectual artifacts that are integrated parts of our social 

practices (Säljö, 2001). None of the articles in the dissertation defines the notion of mediation 

or addresses it explicitly since it is not in the foreground of analysis. Therefore the term is 

addressed and reflected upon in more detail in section 6.5.1. In the articles, it is taken for 

granted that the different online communities mediate the artifact co-creation processes by 

enabling interaction and collaboration.        

 In this section, mediation is defined and the view of this dissertation regarding it is 

discussed. Mediation as a notion is included in the wording of the main research question, 

which emphasizes that computer artifacts have a mediating role. When researchers use a 

microscope in chemistry, one cannot analyze these artifacts by themselves and then look at 

learning in isolation. More generally, if one wants to understand learning as being part of 

social practices, one needs to choose a broader unit of analysis that takes them both into 

account, i.e., investigate how humans’ use of artifacts impacts the learning processes in social 

practices (Säljö, 2001). Mediation as defined by Vygotsky (1978) consists of two aspects: 

signs and tool. Signs are internally oriented and aimed at mastering oneself, whereas tools are 

externally oriented and aimed at mastering the external world (Vygotsky, 1978). Wertsch 

(1991) developed the concept further by stating that tools or signs mediate all human activity 

and that cultural mediation is central to both social interaction and mental development. 

Choosing mediated action as a unit of analysis requires a relational interpretation of mind 

whereby action takes place within a sociocultural context of human development (Wertsch, 

1991; Wertsch & Rupert, 1993). The focus of analysis in mediation by signs has its roots in 

Bakhtinian thinking and focuses on how language and various psychological means and 
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processes mediate the internal processes of the individual (Wertsch, 1991). The dissertation 

focuses on mediation by tools, that is, on how online communities mediate interactions and 

collaborations among different participants in processes of artifact co-creation, and not on 

how language mediates these interactions and collaborations. The notion of mediated action is 

used as formulated by Vygotsky (1978), which focuses on cultural artifacts as the mediating 

artifacts. The focus of analysis in mediation by cultural artifacts is tools and how they mediate 

processes of interaction (Säljö, 2006). Vygotsky (1978) expresses that humans think by using 

tools, by which he means external tools in social practices that enable us to change 

psychological processes, similarly to how physical tools can change working processes. For 

example, a person who uses a calculator operates with numbers in a different way from a 

person who mentally calculates (Säljö, 2006). It should be noted that Säljö argues that it is not 

always possible to distinguish between physical and intellectual artifacts (Säljö, 2006 

referring after Cole, 1996). For example, when using a discussion forum (in an online 

community) to suggest new ideas and features to a software product (as in Study 3), a 

physical tool (online community) is being used, but it presupposes knowledge of signs and 

conventions that are lingual and symbolic to interact in the discussion forum, pointing to how 

these aspects are intertwined. Therefore, the artifacts’ physical and lingual aspects go hand in 

hand and continuously impact each other (Engeström, 1999). This dissertation follows the 

same position on mediation. It is not easy to distinguish between the computer artifacts’ 

physically mediating the processes in the online communities that were studied and the 

intellectual or linguistic signs connected to the online communities. However, it should be 

underlined that the artifacts is used in a social and historical setting, which in some situations 

enables coming into contact with the historically developed ideas connected with the tools 

and the connection between the individual and the collective processes that allowed these 

ideas to develop over time (Säljö, 2006). In the research question, mediation is used in line 

with Vygotsky and his understanding of cultural mediation as being closely connected with 

the social practices in which an artifact (i.e. online community) is used. Mediation has the 

potential to transform and develop the process in which it takes part. It can be viewed as a 

transformative process rather than one that merely presents a before and after picture of the 

reality. Vygotsky (1978) further expresses that by using external artifacts and signs the whole 

structure in our psychological processes is reformulated in the same way a physical tool 

reformulates working processes. This statement underlines that when using external artifacts 

in a mediation process a transformation process may occur, and it may transform human 
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activity and the social practices. Summing up, the role of a mediating computer artifact needs 

to be analyzed in connection to the mediated activity in which it is being used, which is in line 

with a sociocultural approach to learning. Transformation is relevant for the studies in 

connection to the software product (Studies 1 and 3) and learning resource (Study 2), which 

are continually evolving as a result of the artifact co-creation process.  

3.1.2 Computer artifact 

The theoretical notion of artifact in this dissertation is inspired by the sociocultural 

perspective in the sense that a computer artifact (online community) in the studies mediates 

the artifact co-creation processes. To differentiate between artifact co-creation processes and 

the artifact that mediates these processes, I have chosen to use the phrase computer artifact 

instead of simply artifact to avoid confusion and to underline that I am referring to a 

technological (computer) tool, being the online communities in Studies 1, 2 and 3, as a 

mediating computer artifact. According to the sociocultural perspective, we as humans are 

indirectly in contact with the world, which means that actions are always mediated by tools 

and signs (Säljö, 2006), which can be physical (e.g., a computer) or intellectual (e.g., 

language), as described in the previous section (3.1.1). The main difference between a tool 

and a sign is how they orient human behavior by having different mediating functions: The 

tool’s function is to serve as a conductor of human influence on the object of activity; it is 

externally oriented, and it must lead to changes in objects. On the other hand, a sign is a 

means of internal activity aimed at mastering oneself through learning; thus, the sign is 

internally oriented (Vygotsky, 1978). The division between signs and (material) tools is not 

clear-cut and can in some situations be blurred. For example, a map can be both a sign and a 

material tool (Vygotsky, 1978). The materiality of a map (e.g., paper) is a physical object that 

can be touched and exist independently whether it is used or not (Säljö, 2001). However, it is 

also a tool made of signs, language and symbols that require mental interpretation (Mifsud, 

2012). Computers consist of both tools and signs. Within the field of educational research, 

one will often choose to place more weight on the sign aspects of computer artifacts (as in 

language use) and will not take advantage of their physicality (or material aspects) which is 

integrated with mediation (Conole, 2009). This is because when the theories of mediation 

were first developed, computer artifacts did not yet exist. The focus in this dissertation is on 

the artifact as a physical (and sign-based) tool, concretized by the different computer artifacts 

that mediate the artifact co-creation process. Artifacts are not passive objects in human 

interactions; rather, they incorporate human knowledge, meanings, conventions and insights 
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and therefore become something to interact with when acting as a result of development 

(Säljö, 2006 referring after Leontiev, 1978). Therefore, artifacts in a sociocultural perspective 

are always part of the mediating action, and they must be seen in connection with the activity 

of which they are part. Therefore, artifacts should be seen in the light of their social and 

historical character, which gives physical artifacts a broader base, going beyond being merely 

signs based or having psychological nature (Säljö, 2006). It is in combination with a thinking 

human being and the artifact that actions can be accomplished, implying that human 

knowledge and skills are connected with artifacts (Säljö, 2006). The concept of artifact as 

defined within a sociocultural approach is closely connected with the notion of mediation 

(previously described in section 3.1.1). From a sociocultural perspective, analysis of learning 

processes and the artifacts supporting it are tightly intertwined. Therefore, a broader analysis 

is needed to consider them both and investigate how humans’ use of artifacts impacts learning 

processes in social practices (Säljö, 2001).
10

 The different online communities in Studies 1, 2 

and 3 represent the computer artifacts that mediate the artifact co-creation processes. They are 

further elaborated in section 4.1.1. A common denominator among them is that they are 

computer-based artifacts, existing in a computer-mediated world. In summary, the term 

computer artifact is used to describe the online communities that mediate the artifact co-

creation processes. In the main research question, the notion of artifact co-creation refers to 

an empirical phenomenon to be investigated, rather than the theoretical notion of a computer 

artifact that mediates the process.  

3.1.3 Zone of Proximal Development (ZPD) 

Vygotsky (1978) viewed intellectual development and learning as beginning with social 

activity and then becoming individual activity: The individual learns and develops in social 

settings with others. The transformation from an interpersonal process to an intrapersonal one 

is the result of a long series of developmental events (Vygotsky, 1978). The concept of ZPD 

as derived from Vygotsky (1978) was initially defined as the ways in which individuals move 

between different stages of development and their potential learning levels. This definition 

focuses mostly on individual activity in different learning contexts. Engeström (2009) 

extended this definition of ZPD to an expansive learning framework, implying that the focus 

                                                           
10

 Artifacts and mediation are closely related, but they are described in separate sections to show the nuances 

within these concepts. The discussion (section 6.5.1) considers the implications of mutual development as 

mediated by a computer artifact, and there the concepts are treated in connection to each other. 
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of analysis is on several people learning collectively when ZPD is viewed not only as the 

everyday actions of the individuals but also as a historically new form of societal activity that 

can be collectively generated. ZPD includes aspects of what is referred to as a double bind, 

which indicates a type of aggravated contradiction that is potentially embedded in everyday 

actions (Engeström, 2009). In this definition, ZPD represents tensions or contradictions that 

can be observed in everyday situations. The double bind is a contradiction that demands new 

qualitative instruments for its resolution (Bateson, 1972; Engeström, 2009; 1987). In Article 2, 

ZPD is used as a theoretical lens to investigate a cMOOC in which learners and course 

organizers co-create tasks for the course content. In the next section, the distributed 

collaborative knowledge creation metaphor is presented to focus on the shared artifacts that 

are created in collaboration during interactions among participants with different backgrounds 

of knowledge. 

3.2 Distributed collaborative knowledge creation 

In this section, the focus is on the knowledge creation metaphor as presented by Paavola and 

Hakkarainen (2005), which represents collaboration through the creation of shared artifacts. 

This collaborative knowledge creation metaphor synthesizes the acquisition metaphor and the 

participation metaphor
11

 (Sfard, 1998). Similar models exist, such as the trialogical learning 

approach (Paavola & Hakkarainen, 2014), but focus in this dissertation is on the knowledge 

creation metaphor, since it is closest to my research interests and also referred to in Article 3. 

The collaborative knowledge creation metaphor is relevant due to its focus on the 

transformative and innovative aspects on the collaborative knowledge creation processes. In 

this metaphor, learning is examined in terms of creating social structures and collaborative 

processes that support knowledge advancement and innovation by addressing the importance 

of generating new ideas and conceptual knowledge (Paavola & Hakkarainen, 2005). Paavola 

and Hakkarainen (2005) view learning as the collaborative creation of knowledge artifacts, 

which are shared artifacts that emerge from individual knowledge and interaction among 

learners. They study this type of CSCL in both educational institutions and workplaces. An 

example of an evolving artifact that is co-created and emerges through collaborative 

                                                           
11

 Sfard (1998) roughly made a distinction between two metaphors on learning, acquisition metaphor and 

participation metaphor, to clarify the differences between individual and cognitive aspects of learning processes. 

One example of the acquisition metaphor is how the mind work as an container for information waiting to be 

filled up with knowledge, on one hand; and the participation metaphor where, learning is perceived as a process 

of becoming a member of a community of practice, focusing on the increased mastery of the community’s 

knowledge without a deliberate effort of any form of transformation, on the other (Paavola & Hakkarainen, 2005 

referring after Sfard, 1998; Bereiter, 2002,). 
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interaction among learners is Wikipedia. A central aspect of the knowledge creation metaphor 

is that it presents both an individual and collective learning process that goes beyond the 

information initially available to the participants. This approach is relevant to this dissertation 

since it is a metaphor that specifically deals with the co-creation of artifacts, focusing on how 

they are developed collaboratively. Collaborative knowledge creation is a keyword in Article 

3 and is briefly discussed there, but the article could have benefited from a more thorough 

discussion, which was not feasible because of space restrictions. Therefore, this will be 

discussed in this section to expand on Article 3. The articles in this dissertation point to a 

transformation by which a software product or learning resource in a cMOOC continuously 

evolves through collaborative interactions and efforts among participants. This transformation 

has similarities to the collaborative knowledge creation metaphor, which views learning as the 

collaborative creation of shared knowledge artifacts that emerge from learners’ individual 

knowledge and interactions among learners (Mørch & Paavola, 2012; Paavola & Hakkarainen, 

2005). On one hand, the metaphor parallels artifact co-creation with respect to its focus on the 

collective co-creation of artifacts and software product development processes that involve 

transformation or innovation in co-creation of new features for an existing artifact. On the 

other hand, the knowledge creation metaphor differs with regard to highlighting the individual 

learning process, which is beyond the scope of this dissertation. In all three studies, an online 

community mediates the interaction and collaboration, which follows the collaborative 

knowledge creation metaphor, emphasizing that artifacts mediate, anchor and direct 

collaboration in ways that are easy for the participants to handle (Paavola & Hakkarainen, 

2005). Next, all three studies focus on learning as social interaction and collaboration in the 

co-creation of a shared artifact. In Article 3, for example, the end-users suggested a new 

feature (i.e., “add notification preferences that are product specific”) that they wanted to 

include in the existing product. Through long-term interaction and collaboration in the online 

community among end-users, champions and professional developers, the feature was 

eventually developed and implemented in the general product and made available to all. This 

process resembles the collaborative knowledge creation metaphor in which learning occurs 

through creating social structures and collaborative processes in turn-taking and interactions 

in the mediated and common activities emerging around development of shared artifacts. 

These processes support knowledge advancement and innovation by focusing on creating 

shared artifacts, and therefore resulting in an outcome (Paavola & Hakkarainen, 2005). In its 

original form, the collaborative knowledge creation metaphor was aimed at small group 
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collaboration, whereas this dissertation expands its use by applying it as a theoretical lens to 

examine collaboration in the context of mass collaboration and takes it one step forward by 

scaling it up. The majority of CSCL research focuses on the group as a unit of analysis as well 

as small group collaboration. Stahl, Law, Cress and Ludvigsen (2014) stated that the primary 

focus of CSCL research should be on the relationships among processes at several levels of 

analysis, such as individual students, small groups and classrooms or communities. With the 

increasing growth of online communities, in which up to thousands of participants interact 

and collaborate, it has become necessary to scale up and take larger constellations of people 

who interact into consideration as well. In Articles 2 and 3, the foci of the analyses are large 

groups of participants who interact and collaborate in further development of software 

products. However, neither of the aforementioned concepts in this chapter focus on who 

initiates or drives the collaborative processes forward. The next section presents the concept 

of user-driven innovation to address the need of scrutinizing who is initiating and driving the 

processes forward, thereby complementing these approaches. In user-driven innovation, the 

end-users drive the development forward.  

3.3 User-driven innovation 

User-driven innovation is a phenomenon in which users are active contributors, further 

developing products or learning resources for a community of users. User-driven innovation 

as presented by von Hippel (2005) is included in the conceptual framework of this dissertation 

because it has a slightly different focus from the previous mentioned concepts in the 

conceptual framework, providing a concept to understand aspects of how end-users are 

included as the drivers in artifact co-creation processes. As active contributors the users drive 

the product development process forward together with the manufacturer (von Hippel, 2005). 

Von Hippel (2005) studied user-driven innovation, emphasizing that integrating active users 

in a company’s product development processes is of great importance because it can lead to 

innovation processes. Subsequently, von Hippel (2005) introduced a method for identifying 

sources of innovation by following lead users, who are inventors of a product, feature or idea 

that is picked up and transformed into a product innovation by a manufacturer or an early 

adopter of the new innovation. User-driven innovation is also a theoretical concept 

concerning how end-users contribute to the development process (von Hippel, 2005). This 

concept is used in all three articles presented in this dissertation. Articles 1 and 3 examine 

pathways commonly traversed as user innovations being transformed into general products. In 

Article 2, user-driven innovation is used to demonstrate that participants in an online 
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educational course engage in the co-creation of tasks for the course content.   

 The private-collective model of innovation represents a two-fold conceptual 

framework for understanding user-driven innovation that involves integrating two models of 

production in order to create public goods through private funding: 1) The private model 

focuses on private investment whereby innovators gain a financial return from an innovation, 

such as through intellectual property; 2) the collective action innovation model explains how 

under conditions of market failure, innovators collaborate to produce a public good (von 

Hippel & Von Krogh, 2003). The private-collective model, being a framework for 

understanding user-driven innovation, suggests a relationship between different participants in 

a joint development process in which both private and collective elements are apparent in the 

process of creating public goods. When these processes are successful, the products that are 

initiated and co-created by end-users are adopted by the manufacturers and sold as part of the 

general products. Nevertheless, this model lacks a fine-grained explanation of what occurs in 

such processes, starting with individual contributions toward a new product becoming 

included in a freely available collective product. This dissertation interprets the private-

collective model as an aggregation model, which means that it combines small pieces of 

development and accumulates them into a new and freely available product. This 

interpretation implies the absence of a political decision-making process where a filtering of 

ideas for how to develop the product further where categories such as “potential development,” 

“will be developed” or “not going to happen” are not apparent. In processes of artifact co-

creation, there is a selection process that determines the ideas that are considered in the 

“General development” process. Therefore, another theoretical notion to account for this 

aspect is needed in the conceptual framework. The concept of user-driven innovation does not 

include the ways in which end-users participate (e.g., with what tools and in what activities). 

In the next section, co-configuration and meta-design are presented as specific techniques for 

including end-users in product development processes.  

3.4 Co-configuration and meta-design 

A common aspect of all three studies is that participants are active, engaged and actively put 

forward ideas about further development of a software product or learning resource. This 

section discusses the ways in which end-users are enabled to co-create content in processes of 

artifact co-creation. 
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3.4.1 Co-configuration 

Co-configuration is a concept for understanding the collaboration between end-users and 

professional developers in further development of a software product during various stages of 

continuous product development. Co-configuration is a notion that was first proposed by 

Victor and Boynton, who defined it as a new historical type of work and collaboration in 

which products continuously change according to customer needs (Victor & Boynton, 1998). 

Engeström (2004) takes this notion one step further by placing it within an expansive learning 

framework emphasizing that during collaboration among consumers and producers, the 

product is often reconfigured and customized. According to Engeström’s framework, co-

configuration within an expansive learning framework can be characterized by the following 

features (Engeström, 2004): a) It is transformative learning that radically broadens the shared 

objects of work by means of explicitly objectified and articulated novel tools; b) it is 

horizontal and dialogical learning that creates knowledge and transforms the activity by 

crossing boundaries and tying knots between activity systems in divided multi-organizational 

terrains; and c) it is subterranean learning, implying actions of spatial transition and 

movement, repetition, stabilization, destabilization and embodiment. The notion of co-

configuration as defined by Victor and Boynton (1998) has some shortcomings, e.g., it is not 

explicit what roles customers have (are they doing development alone or in collaboration with 

other customers), and it also emphasizes that a company must go through certain given stages 

of historical work to accomplish co-configuration work, which is questionable since artifact 

co-creation processes often are complex and cannot easily be predicted to follow a certain 

pattern. Co-configuration is used as a theoretical lens in Articles 1 and 3 and is explained in 

the articles, using Engeström`s definition of co-configuration. By using different techniques 

in socio-technical systems, end-users who are not necessarily skilled programmers actively 

participate in software development settings by contributing in a technological manner. End-

users in Study 3 drive the development forward by creating local hacks and workarounds on 

their own and sharing ideas about how to further develop the software product, even though 

they are not employed as professional programmers in the company.  

3.4.2 Meta-design 

Meta-design is defined as a set of techniques and processes that enable end-users to act as 

designers and active contributors, which allows them to create new knowledge rather than 

restricting them to the consumption of existing knowledge (Fischer, 2010). The main aim of 

meta-design is to enable end-users who are not programmers to participate in modifying and 
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creating design environments during use time. Fischer distinguishes between use time and 

design time, the former being when customers can tailor the product themselves and the latter 

being development conducted by professional developers (Fischer, 2003). Meta-design is 

characterized by the following: 1) It contributes to ongoing product development by 

integrating professional and end-user development; 2) it permits users to create extensions 

and customizations of already existing products; 3) it shifts control from designers to users; 

and 4) it provides a useful framework for the design process (Fischer, 2003). In Articles 1, 2 

and 3, meta-design helps focus on how end-users are active content co-creators in online 

communities. Meta-design facilitates the inclusion in technology development processes of 

end-users and contributors with domain expertise who are not skilled programmers. The 

Seeding, Evolutionary growth and Reseeding (SER) process model (Fischer & Ostwald, 

2002), which is a theoretical concept used in Article 1, is a conceptual framework that 

supports meta-design. In meta-design, end-users are provided with a framework that enables 

them to alter already existing products at a rather late stage in the development process, 

during use time. The empirical data in Article 3 shows how end-users participate in all phases 

of the artifact co-creation process, ranging from initiating further development of the software 

product by contributing with a new idea for how to develop the product, to the later stages 

where the product idea is implemented in a general product and made available to all. 

Therefore, another concept highlighting the possibility of participating in development 

processes at all stages is needed.  

Two other relevant terms that emphasize end-users as content creators are 

collaborative tailoring and cultures of participation. Both of these notions imply direct 

contributions by participants without the involvement of professional developers, implying 

that end-users can therefore be part of the development process at several stages. 

Collaborative tailoring is used to analyze how end-users collaborate in tailoring products 

without the involvement of the company’s professional developers (Kahler, 2001). Article 3 

investigates collaborative tailoring in large groups of up to thousands of users who interact 

through online communities. Cultures of participation refers to the contexts of the artifact co-

creation processes in Articles 1, 2 and 3. A major objective of cultures of participation is to 

attract a large number of contributors (Fischer, 2010). Cultures of participation emphasize the 

potential of “the unfinished” and underline that design problems are never completely solved 

and need to remain open and fluid to accommodate changes in the user environment. Such 

cultures can be characterized as being in a state of “perpetual beta,” that is, in an always-open 
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and continually evolving system (Fischer, 2010). Some examples of environments that are 

created by cultures of participation facilitating design, long-term development and 

contributions by participants are Wikipedia, YouTube, SketchUp and PatientsLikeMe 

(Fischer, 2011). 

3.5 Connection between the concepts 

This section presents the theory-driven concepts that are used to understand mutual 

development as discussed in Chapter 6. Furthermore, this section provides a fundament for 

Table 5, to be presented in Chapter 6, which describes different characteristics of mutual 

development. To highlight the complex and multifaceted processes that occur in artifact co-

creation, this section emphasizes different theoretical concepts that comprise the conceptual 

framework of the dissertation. These concepts are derived from both the literature review and 

the described conceptual framework above. The concepts are selected because they are 

complementary despite their slightly different perspectives, and they are relevant for 

analyzing processes of artifact co-creation. This dissertation`s view on the world with regard 

to learning and knowledge is based on a sociocultural approach to learning and interaction 

(Dysthe, 2001; Säljö, 2006). In examining this perspective, the dissertation draws on the 

notions of mediation and artifact as defined by Säljö (2001, 2006), Vygotsky (1978) and 

Wertsch (1991). These are key notions in describing the mediation that occurs during 

interaction and collaboration among participants in further development of a software product 

or learning resource. These concepts are integrated in the notion of a mediating computer 

artifact as a theoretical term describing mediation in the processes of artifact co-creation. 

Next, ZPD (Engeström, 2009; Vygotsky, 1978) describes how participants move between 

different stages of development. Their potential learning level (ZPD) is also an important 

aspect of the conceptual framework. These three concepts (mediation, artifact and ZPD) are 

chosen as central to this dissertation because they are relevant according to the main research 

question.  

 Next, mass collaboration is included in the conceptual framework because it is central 

to sub-research question 3, which asks for a context for understanding artifact co-creation in 

large groups of people. Mass collaboration is one type of collaboration, and it is included in 

the conceptual framework because it can be useful in scrutinizing how masses of people 

collectively share ideas, interact, discuss and collaborate in online communities (Cress, 2013; 

Tapscott & Williams, 2008). User-driven innovation, which refers to how end-users initiate 

further development of a product (von Hippel, 2005) complements the other concepts 
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described in this section by emphasizing how end-users can be the source of the idea 

initiative. User-driven innovation is included to put focus on how end-users are driving these 

collective processes forward. Meta-design (Fischer, 2010) is a technique used to facilitate 

inclusion of end-users who are not skilled programmers to act as contributors and enable them 

to be part of technology development processes. Meta-design limits the participation by end-

users to further development of an already existing product. Another central concept is 

modding, in which end-users can participate and co-create content at any point during the 

development process. However, modding does not encompass collaboration between 

participants (Jeppesen, 2004). Co-configuration refers to collaboration between end-users and 

professional developers in further development of a software product during various stages of 

continuous product development (Engeström, 2004; Victor & Boynton, 1998). Collaborative 

tailoring (Kahler, 2001) highlights interaction processes between end-users when they 

collaborate in creating local workarounds and adaptations to a software product without the 

direct involvement of professional developers. The four latter terms describe how end-users 

participate in product development processes through different interaction processes. 

Cultures of Participation refers to the settings and contexts of these interaction processes 

(Fischer, 2011), indicating that a product is a continually evolving artifact (Fischer, 2010; 

Mørch et al., 2017). The collaborative knowledge creation metaphor and the notion user-

driven innovation are examples of different trajectories of idea implementation. They 

elaborate the characteristics of the artifact co-creation process from beginning to end. These 

two approaches are generalized to different trajectories of idea implementation.  

3.6 Critical reflections  

This section will contain critical reflections on the connection between theoretical concepts 

and the empirical data. When combining different theoretical concepts into a conceptual 

framework, there is a danger that some of the concepts have latent tensions, for example with 

regards to having different epistemological origins. In general, epistemology can be defined 

as a branch of philosophy concerned with the nature and scope of knowledge. In other words, 

epistemology is a systematic consideration of knowing: when knowledge is valid, what counts 

as truth, how knowledge is constructed and how it becomes to be known and shared (Packer 

& Gioechea, 2000). This dissertation adopts a sociocultural perspective, described in section 

3.1, as its epistemological point of view. However, there is not a single agreed-upon definition 

of a sociocultural approach, but rather different branches and directions exist (see section 3.1). 

This dissertation follow along the lines of Dysthe (2001) and take on a broad view of a 
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sociocultural approach to learning that characterizes it by following traits: learning as situated, 

learning is fundamentally social, learning is distributed, learning is mediated, language is 

central in learning processes and learning is participating in communities of practice. Other 

common denominators in the different concepts include their focuses on learning as social 

interaction and transformation and on the joint co-creation of artifacts.  

 This dissertation has a process focus, exploring the emerging social processes, in 

interactions and collaborations in the artifact co-creation processes. One can view learning in 

conjunction with the social interaction occurring in parallel with the co-creation of artifacts. 

In this way, artifact co-creation can help shed light on the physical aspects on the learning 

process, which is connected to the debate contributed to by different participants in order to 

modify or further develop a software product.     

 Finding a conceptual framework to combine different and complex theoretical 

concepts was challenging, but it was necessary because none of the theories alone would be 

able to shed light on the artifact co-creation processes that were examined in the three studies. 

The knowledge creation metaphor is partially incompatible with the sociocultural approach 

because it builds on three different approaches to learning (Paavola & Hakkarainen, 2005): a) 

knowledge building (Bereiter, 2002), b) organizational knowledge creation (Nonaka & 

Takeuchi, 1995) and c) expansive learning (Engeström, 1999). In other words, the knowledge 

creation metaphor consists of elements originating from three different theoretical 

frameworks which could be seen as a tension. This tension is resolved by explicitly stating 

that the focus in using the knowledge creation metaphor is on the aspects that align with a 

sociocultural approach: i.e., by seeing learning as a process of knowledge creation, 

concentrating on mediated processes in which common objects of activity are developed 

collaboratively (Paavola & Hakkarainen, 2005). According to Paavola & Hakkarainen 

(2005), the notion of a common focus of activity and the shared artifacts of the knowledge 

creation metaphor help shed light on central aspects of the empirical data: i.e. to see 

knowledge advancement in the creation of shared artifacts.    

 Analyzing processes, such as artifact co-creation, in which up to hundreds to 

thousands of participants are collaborating in a distributed setting is demanding and requires 

an interdisciplinary framework to sufficiently understand what is going on. In arguing for this, 

the dissertation strives to cover a broad range of relevant topics, ranging from unit of analysis 

(small group to mass collaboration) and details of collaboration processes during different 

phases of development, to the power connected with social relationships and the roles the 
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different participants have in artifact co-creation. In hindsight, there may be useful concepts 

that have been left out and could be areas for future research.    

 The concepts forming the conceptual framework have in common that they in different 

ways promote process aspects of artifact co-creation. However, one can criticize the 

dissertation’s conceptual framework for not using the full version of the theoretical concepts 

as defined by the originating authors. I aimed to stay as close to the original definitions as 

possible. However, when conducting an exploratory study of a complex phenomenon, it is not 

always the case that the theoretical concepts and empirical data will perfectly match. As a 

result, the concepts have been appropriated to apply them for underlining important process 

aspects and nuances of the phenomena under investigation. This dissertation is first of all 

empirically driven, striving for careful empirical analysis and aiming to consider all the 

empirical nuances of the phenomenon of artifact co-creation. Focus of the dissertation is 

empirical processes that emerge through artifact co-creation of a software product (Studies 1 

and 3) or learning resource (Study 2) in online communities. As a result, the focus is not on 

traditional product development processes per se, since this dissertation is not concerned with 

a product focus, but a process focus. This process focus has implications for how the 

theoretical concepts have been selected and applied. For example, in Article 1 the notion of 

meta-design is used to foreground the processes of the ways in which end-users are enabled to 

be part of a development process during artifact co-creation, such as by submitting 

suggestions for new features to be added to an already existing software product. In one sense, 

the notion of meta-design forfeits how it is a framework for enabling non-technical skilled 

persons to contribute in development processes. On the other hand, the empirical data in 

Articles 1 and 3 reflect that the end-users are considered domain experts and are in some 

sense experienced users. In this way, it is a tension in using the theoretical concept of meta-

design as a lens on the empirical data. However, in this setting it is important to underscore 

that the end-users are identified as non-technical skilled users since they are not employed as 

professional developers in the company. Therefore, they cannot be expected to write program 

code in the same way as professional developers do and are defined as non-technical 

participants. This aligns with the notion of meta-design as enabling non-technical end-users to 

become active users in artifact co-creation processes. In hindsight, Article 1 could have 

benefited from a more precise explanation of my take on the notion of meta-design and how I 

apply it.            

 In Articles 1 and 2, the notion of co-configuration is explicitly used to analyze the 



36 
 

interactions and collaborations between involved participants, emphasizing the continuous 

relationship of reciprocated exchange between customers and producers implicating active 

customer involvement (Engeström, 2009). Similarly to meta-design, the focus with co-

configuration is on the process, meaning choosing to focus on aspects of the concept as 

defined by Engeström (Engeström, 2009), which also has a process orientation. In Articles 1 

and 3, empirical extracts show a relationship between end-users and professional developers 

by which end-users suggest ideas for new features that are taken up and sometimes 

implemented by the company, making it available in a new release of the products. This 

process is a continuous one in which end-users drive the development forward by sending 

feature requests to the company.  

3.6.1 Limitations of an interdisciplinary approach 

This dissertation and the articles it is comprised of are the result of interdisciplinary work. 

This means that a range of different concepts and methods originating in multiple fields are 

used to highlight the complex phenomenon of artifact co-creation. One of the threats to 

interdisciplinary research is conceptual confusion (Benson, 1982). To overcome the challenge 

of conceptual confusion, connections between the theoretical concepts used in the conceptual 

framework are created by trying to take into account the epistemology, sociocultural 

perspective, embedded in the theoretical notions and to the best of my knowledge making 

sure they are not conflicting. Another challenge with an interdisciplinary dissertation is that 

they tend to trade intellectual rigor for relevance (Benson, 1982). When choosing to conduct 

an interdisciplinary approach, the dilemma between using a concept in its original sense (as 

defined by its author) compared to using it to put light on several aspects of a research object 

to gain a broader understanding of it, must be weighed against each other. This is at the root 

of the challenges of the dissertation and is also reflected in the articles: There is not enough 

space to thoroughly discuss, apply and use the theoretical concepts in terms of their own 

premises, and as a result, the concepts may have been used in a more subjective manner. This 

dissertation attempts to overcome this dilemma by choosing concepts that have some common 

denominators, such as a process orientation and focus on artifact co-creation and were 

relevant and useful for analyzing the empirical data. Cress et al. (2016) argue that one can 

profit from “manifold approaches” by integrating multifaceted concepts and theories when 

analyzing a complex phenomenon. Such an approach likely also applies to analyzing 

interaction and collaboration in online communities, particularly in unpacking artifact co-

creation with using the concept of mutual development, to which this dissertation contributes 
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with a new concept. To accomplish this, the dissertation uses an interdisciplinary approach to 

capture what is occurring in the complex dynamics defining mutual development in small 

group and mass collaboration. 

4. Research Design and Methods 

This chapter discusses methodological issues. First, the choice of research design is 

elaborated, including the case study approach, the qualitative approach and the mixed 

methods approach. Next, an overview of the dissertation’s studies and methods
12

 is presented 

followed by selection criteria for the case studies and participants. Subsequently, an overview 

of methods used during data collection, screening and analysis is presented. Then, the 

methods used during data collection and screening are elaborated in detail. This includes 

presenting the methods of interviews and focus groups, virtual ethnography and template 

analysis. Following this, the methods used to analyze the data, SNA and IA, are described. 

Finally, reflections regarding the research credibility of the dissertation are presented, 

including its reliability, validity, generalizability and research ethics. 

4.1 Research design 

The research questions guided the process of choosing what research design and methods to 

use in the different studies. Kozinets (2010) advised that the research method should be able 

to provide data that answer the research question. In Studies 1 and 2, a qualitative approach 

was employed. In Study 3, SNA and IA were integrated as part of an integrative mixed 

methods research design. This is in line with a methodological bricolage: an effort to integrate 

qualitative and quantitative methods that involves employing a mixed methods strategy to 

balance multiple data sources not according to whether they are qualitative or quantitative, but 

according to whether the information they provide adds depth or breadth to the overall picture 

(Bazeley, 2017). A researcher acts as a “bricoleur” when he or she gathers any relevant 

information that becomes available when collecting data from multiple sources and 

synthesizes it to interpret the results (Bazeley, 2017). The purpose of choosing an integrative 

mixed methods research design in Study 3 is in line with the aims of an exploratory case 

study: to examine, illustrate, nuance and interpret the phenomena under study, artifact co-

creation, by integrating different data sources. Greene et al. (1989) describe the purpose of a 

research study as triangulation, complementarity, development, initiation or expansion instead 
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 I use a broad understanding of “methods” in this dissertation, including both methods and techniques used in 

the case studies to collect, screen and analyze empirical data. 
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of listing the methods used. They emphasized the need to scrutinize the purpose of the study 

beyond examining the methods applied. The underlying rationale for mixed methods research 

is that several methods may provide a richer multidimensional understanding of the 

phenomena to be studied (Bazeley, 2017).  

4.1.1 A case study approach 

The studies presented in the three articles in this dissertation use a case study approach with 

the goal of trying to gain an understanding of what was actually going on in the different 

cases by scrutinizing the how, what and why of each case. In a case study, the basic idea is 

that one case is examined in detail using whatever methods are conducive to developing as 

full an understanding of the case as possible (Silverman, 2005). As mentioned in the 

introduction, all case studies are exploratory, opening up for detailed empirical descriptions 

and nuanced interpretations of the phenomenon under study. Exploratory case studies provide 

several perspectives on their objects of study, and they often debate the value of further 

investigations of certain hypotheses or propositions (Yin, 2014). Further, Silverman 

distinguishes three types of factors that should be clarified in a case study: the boundaries, the 

unit of analysis and the limited research problem (Silverman, 2005). The unit of analysis and 

the research questions (the limited research problem) of this dissertation are presented in 

Table 2 with an overview of the studies. The empirical setting and context for the case studies 

is a central boundary identifying the case study approach and they are therefore explained 

below.            

 Three online communities are the empirical settings for the case studies in this 

dissertation (reported on in Articles 1, 2 and 3).
13

 These communities mediate the artifact co-

creation process. Case study 1 was conducted at a middle sized software company selling 

project planning tools to the oil and gas industry. The company consisted of two 

geographically dispersed offices, one in Oslo and one in Stavanger. In case study 1, the online 

community that mediates the interaction between end-users and professional developers is a 

Customer Relationship Management (CRM) tool and a new web 2.0 platform that was created 

as part of a research project called KP-Lab (Moen, Mørch & Paavola, 2012). The platform 

aims at increasing and facilitating online communication and interaction with customers by 

providing them with a web-based issue-tracking system through which end-users can send 

improvement requests directly to the company via the platform. The term CRM emerged in 

the information technology community in the mid-1990s to describe technology-based 
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 Screenshots of the online communities are presented in the articles. 
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customer solutions (Payne & Frow, 2005), though there is no common or generally accepted 

definition of CRM (Winer, 2001). Payne and Frow (2005) defined it as a strategic approach to 

creating improved shareholder value through the development of appropriate relationships 

with key customers and customer segments to create profitable, long-term relationships with 

them and other key participants. Parvatiyar and Sheth (2001) defined CRM as a 

comprehensive strategy and the process of acquiring, retaining and partnering with selective 

customers to create superior value for both the company and the customer. These definitions 

have in common that they view CRM as a technological tool for organizing and systemizing 

customer information to meet the overall (business) goal of increasing revenue for the 

organization. My interest in CRM concerns how this technology can enable and enhance 

active customer interaction, which to a large extent has been overlooked in previous work. 

One trend in contemporary CRM research examines “social CRM,” in which end-users 

actively interact with company employees as well as provide input to the system. The concept 

of social CRM recently emerged to describe how social media can be used in CRM activities 

(Reinhold & Rainer, 2012). Social CRM is defined as the ways in which technological 

systems facilitate users with limited computing skills in sharing information across multiple 

sites (Monteiro et al., 2013). Baird and Parasnis (2011) recognized that instead of managing 

customers, the role of a business should be to facilitate collaborative experiences and dialog 

across the two communities (developer and user) that are valued by customers. Social CRM 

suggests a means of shifting from classical, “one-to-many” customer communication toward 

individualized “one-to-one” interaction with many customers. One approach has been to tailor 

campaigns, mailings and postings to target groups (Rainer & Reinhold, 2012). Little research 

has examined how companies integrate online communities with their existing CRM systems 

to ensure that these systems do not become just another information channels, but instead 

support interaction and artifact co-creation with customers. The context for case study 2 is a 

peer-to-peer educational platform (P2PU), which is a community offering MOOCs to a large 

number of learners in different subject topics. The structures in the P2PU community reflect 

the open nature of MOOCs in that the courses offered by P2PU do not require any formal 

education to attend, but the learners must register before they can follow the course and 

participate online. Study 2 focuses on one specific cMOOC, called the Javascript course, 

being in an informal educational context. The Javascript course is a course for enhancing 

programming skills in Javascript. The course provides different features for interaction and 

collaboration between learners and course organizers, enabling them to co-create course 
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content. Finally, the context for Study 3 is an online community, which is a company that 

develops and sells customer engagement platforms. In Study 3, the online community 

mediates interaction between end-users, professional developers and champions when 

discussing further development of an already existing software product. The online 

community provides a bundle of related tools that provide communication and feedback 

services for professional developers to interact with customers and other interested parties. 

This online community is a step beyond CRM because it engages a broad pool of end-users 

and lowers the threshold to making contributions by providing easy-to-use tools facilitating 

collaboration. 

4.1.2 A qualitative approach (Studies 1 and 2)  

A qualitative approach was chosen in Studies 1 and 2 because it enabled studying the 

phenomena of artifact co-creation in detail by scrutinizing emerging social practices between 

different participants when sharing ideas for how to develop a software product (Study 1) or 

learning resource (Study 2) further in the respective online communities. To distinguish 

between qualitative and quantitative research, a brief explanation of the two directions will be 

given, treating them as two opposing approaches.
14

 In qualitative research, the primary goal is 

to clarify the character or attributes of a phenomenon, whereas quantitative research attempts 

to establish the amount of the same phenomenon (Widerberg, 2001). Quantitative studies 

usually focus on larger samples of data and informants because they are concerned with 

counting “hard and fixed” data, for example, through surveys where the quality criteria is 

making objective and bias-free assumptions (Silverman, 2005). In contrast, qualitative studies 

focus on a small sample of informants to go into depth about a specific topic of interest, and 

they are more concerned with obtaining soft, flexible and subjective data (Silverman, 2005). 

In such studies, the goal is rarely to be objective but to understand the participants’ meanings 

and reasoning around a certain topic (Silverman, 2006). The qualitative approach in Studies 1 

and 2 aims to gain a deep understanding of the social interactions and collaborations between 

the participants in further development of a software product (Study 2) or learning resource 

(Study 3). 

                                                           
14

 The theories underlining these two different research approaches have much in common, and it could be 

beneficial to think about how to unite them instead of treating them as two different paradigms (Bergman, 2008; 

Silverman, 2005; Denzin, 2008). However, due to the limitations of space, this dissertation treats them as 

opposing approaches in the initial overview. 
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4.1.3 A mixed methods approach (Study 3) 

In Study 3, the context of the artifact co-creation process is mass collaboration, implying a 

large dataset. As a result, a pure qualitative approach was deemed insufficient, since it goes in 

detail on a given phenomenon. Study 3 required an approach that also could handle large 

datasets. Therefore, it was decided to integrate qualitative and quantitative perspectives in an 

integrative mixed methods approach. The aim was to both capture specific details of what was 

occurring in the artifact co-creation processes between different participants in the online 

community (from a qualitative perspective) and be capable of analyzing the whole online 

community by its network structure and large amounts of data in relation to this (quantitative 

perspective). As a result, a mixed methods approach was applied, integrating SNA and IA, 

which are a quantitative and a qualitative approach, respectively. Applying a mixed methods 

approach is not straightforward as it integrates two different research approaches, and 

therefore will be dedicated more space (than the qualitative approach) for explaining the 

rationale behind choosing it and how it was applied in Study 3. It should be noted that this 

does not undermine the qualitative approach; they are both considered important.  

 A mixed methods approach was carried out in Study 3 in line with the thematic topic 

of mass collaboration, which is posed as a central issue in sub-research question 3. SNA was 

found appropriate because it is a method for studying large datasets from a quantitative social 

science perspective and focuses on relational aspects of the social interactions in a network or 

community (Scott, 2000), which was found highly relevant to studying artifact co-creation in 

a large community. However, this perspective alone is not sufficient because it was also a 

focus to explore what the participants in this large community were talking and collaborating 

about, and for that reason the qualitative methods template analysis and IA were chosen to 

code and analyze the empirical data, specifically the content in the messages. In mixed 

methods research, elements of both qualitative and quantitative approaches are integrated (e.g., 

the use of qualitative and quantitative viewpoints, data collection, analysis and inference 

techniques) for the purpose of obtaining a breadth and depth of understanding and 

corroborating the results (Tashakkori & Teddlie, 2010). A mixed methods study is defined as 

follows: 

A mixed methods study involves the collection or analysis of both quantitative and/or qualitative data in a 

single study in which the data are collected concurrently or sequentially, are given a priority, and involve 

the integration of the data at one or more stages in the process of research (Creswell, Clark, Gutman & 

Hanson, 2003, p. 165). 
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In mixed methods research the most appropriate methods in qualitative, quantitative and 

mixed strategies to investigate a phenomenon of interest are selected and then synergistically 

integrated (Tashakkori & Teddlie, 2010). In Study 3, methods deriving from a quantitative 

perspective (i.e., SNA) and a method from a qualitative perspective (IA) were integrated and 

mixed. It should be noted that different researchers apply different frameworks of mixed 

methods designs, which are partly overlapping and partly incompatible. For example, 

Tashakkori and Teddlie (2010) used one typology of mixed methods design, whereas 

Creswell et al. (2003) used another. The mixed methods design typology provided by 

Creswell et al. was chosen for identifying a mixed methods research design because it was 

found to be close to the approach used in this dissertation, as elaborated below. Creswell et al. 

describe a mixed methods design that is divided into two directions: (a) a concurrent/parallel 

approach where the purpose of the design is to merge (or bring together) the qualitative or 

quantitative data in a parallel or in a concurrent way, and (b) a sequential approach in which 

one type of data (quantitative or qualitative) builds on or extends the other type of data 

(qualitative or quantitative). According to Creswell et al. (2003), this division provides for six 

different mixed methods design types: sequential explanatory, sequential exploratory, 

sequential transformative, concurrent triangulation, concurrent nested or concurrent 

transformative. In Study 3, a concurrent nested design is applied, bringing the qualitative and 

quantitative data together (Figure 1). 

 

Figure 1: A concurrent nested design (Creswell et al., 2003) 

A concurrent nested design is identified by its use of one data collection phase during which 

both quantitative and qualitative data are collected, thus allowing for the identification of 

different groups or levels of data within a design (Creswell et al., 2003). This embedded 

design reflects how a method addresses a question that differs from that addressed by the 

other method that is referred to as dominant; alternatively, the embedded method seeks 
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information from different levels (Creswell et al., 2003). The model shown to the right in 

Figure 1 was chosen, which is interpreted as taking a quantitative perspective as a starting 

point and then collecting qualitative data from the same dataset. The reason for choosing a 

concurrent nested design is that it helps put focus on two different levels of the empirical data 

existing within the same dataset: 1) SNA provides a (macro) overview of the data and 2) IA 

gives a detailed (micro) perspective on the same data. A similar approach is known as 

combined methods, characterized by sequentially combining the empirical data (Bazeley, 

2017). However, the methods were not just sequenced in Study 3, but rather integrated both 

during collecting, analyzing and presenting the empirical data. Study 3 took the quantitative 

perspective as starting point when using SNA for analyzing the whole empirical dataset in the 

online community, and using SNA measurements as a zoom for what data to further analyze 

in detail from a qualitative perspective, employing IA. See section 4.4. for a detailed 

explanation of how SNA and IA as methods were used for analyzing the empirical data in 

Study 3. This specific integration of SNA and IA is in line with a concurrent nested design. 

SNA allowed for an overview of the large set of quantitative data, and IA allowed me to add 

in-depth interactional qualitative data from an SNA-informed selection of discussion threads, 

which was useful in providing different levels of data. The concurrent nested design is useful 

because it serves a variety of purposes, such as providing the researcher with a broad 

perspective through its use of different methods instead of one predominant method (Creswell 

et al., 2003). An important aspect of mixing these methods is the value of integrating them 

while collecting, analyzing and presenting the data in Study 3. The model shown in Figure 1 

does not indicate the ways in which the two types of empirical data were integrated during the 

analysis of the findings. For that purpose, a different mixed methods strategy was employed 

underlining another central issue in applying a mixed methods approach which is to clarify 

the integration of the data during the analysis.  

research that involves multiple sources and types of data and/or multiple approaches to analysis of those 

data, in which integration of data and analysis occurs prior to drawing final conclusions about the topic 

of investigation. A study in which integration occurs only as conclusions are being drawn from separate 

sub studies would better be described as multimethod than mixed method (Bazeley, 2017 p.7). 

 

Tashakkori and Teddlie (2010) distinguish between integration occurring at only one stage of 

the process versus it occurring throughout the study and therefore propose a distinction 

between quasi-mixed and mixed designs. When integrating data in the analysis in Study 3, it 
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reflected a mixed design with regards to mixing the data sources, implying that both types of 

data (qualitative and quantitative) were available for the selected individuals and were linked 

during the analysis and interpretation of results. See Table 1 for an example of how the 

empirical data in Study 3 were organized in a table with the purpose of mixing, interpreting 

and presenting the empirical data during analysis. The purpose of presenting the table in this 

section is to illustrate and elaborate on the format of how the empirical data were organized 

and mixed according to both qualitative and quantitative elements on an overarching level in 

Article 3. The table is used as a structure for analyzing all the empirical extracts in Article 3 

and is therefore not presented with its content here, since this is presented in Article 3.  

Table 1: Integrating data during analysis (adapted from Jordan and Henderson (1995)) 

Turn Participant Text from discussion thread NrmDegree NrmBetweenness 

 

 This table was inspired by Jordan and Henderson`s (1995) Interaction Analysis table, 

extending it with two columns containing SNA measurements, thus combining two sets of 

data in the analysis. In Table 1, the qualitative data are displayed in the columns headed 

“Participants,” “Turn” and “Text from Discussion Thread.” The quantitative data gathered 

from the same participants are displayed in the columns headed “NrmDegree” and 

“NrmBetweenness.” SNA is a tool for understanding the social interactions in the 

relationships between participants in networks, and it is used for understanding the network in 

the online community in Study 3. “NrmDegree” and “NrmBetweenness” are centrality 

measures deriving from SNA representing the quantitative data. Centrality measures in SNA 

are algorithms that use graph theory to calculate the importance of participants (nodes) in the 

network. These centrality measures are used for analyzing the network in the online 

community in Study 3 for getting network information about the online community deriving 

from calculating the large amount of data in total. “NrmDegree” is one SNA centrality 

measure used for getting information about which discussion threads are the most active in 

the online community and who are the most active participants in the discussion threads 

(Hannemann & Riddle, 2005). “NrmBetweenness” is another SNA centrality measure used 

for analyzing who are the most powerful or influential participants in the online community. 

A powerful or influential participant in SNA according to betweenness centrality is defined as 

the number of participants dependent on this specific person for coming into contact with 

other participants in the network (Hannemann & Riddle, 2005). 
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 Table 1 is an example of how both qualitative and quantitative data were integrated 

and mixed during analysis and presentation of data in Article 3. This has similarities to an 

integrative mixed methods research which focuses on the type of integration where the goal is 

to create purposeful interdependence between the methods and their associated analyses 

(Bazeley, 2017). In integrative mixed methods research, different directions exist, with a 

hybrid strategy being one. The integration of IA and SNA, in Study 3, is in line with the use 

of integrative mixed methods research and the branch of hybrid strategies since it incorporates 

empirical data from different data sources both during interpretations and conclusion. Hybrid 

strategies inherently combine both qualitative and quantitative elements to create a single 

source or dataset that is then further examined using iterative quantitative and qualitative 

strategies (Bazeley, 2017). 

 SNA is employed for analyzing the social structures (by centrality measures such as 

degree and betweenness centrality) in the online community, providing a representation of the 

relational structures found in the discussion threads as defined by the activity connected with 

participants’ interactions. IA is used for analyzing in detail the content in the discussion 

threads and what the participants are discussing. Using SNA for analyzing the social 

structures in the online community in Study 3 according to centrality measures provided 

important information about the whole network of participants, which was not possible to 

acquire by relying solely on IA. See section 4.4.2 for more detailed arguments for why IA 

was chosen as a relevant method according to the research questions. This integration of 

methods enabled both analyzing all the selected data in the whole community and 

understanding what was occurring in this community at a more detailed (interactional) level. 

Using different methods and integrating them also further justifies the choices of data 

selection. For example, in Study 3, SNA and IA are integrated and supplement each other, 

enabling viewing the same segment of data from different angles. Fugelli, Lahn and Mørch 

(2013) also value the approach of combining qualitative and quantitative data. They combine 

SNA and content analysis to analyze meaning-making processes in mail exchanges between 

different participants in a web server open source development project. In Article 3 in this 

dissertation, and Fugelli et al. (2013), a combination of qualitative and quantitative methods 

was found to provide a more comprehensive approach to data collection and analysis. 

However, Study 3 differs from their study because it has a more detailed focus on how the 

social interactions represented by the utterances in the discussion forum build on each other 

and in total create a shared software product that none of them could have created alone.  
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 A limitation with employing a mixed methods design is that the researcher must 

handle multiple methods and be able to know how to use each method and integrate the 

methods. Another drawback with integrating several methods is that it is demanding and time 

consuming for the researcher. First, it takes time to learn and understand the theoretical 

assumptions embedded in the methods. Second, it takes a lot of time and effort to use the 

technological tools connected to the methods to be able to perform the analysis. For example, 

in Study 3, several technological tools were used when analyzing the empirical data, as 

explained in section 4.4. As a result, the time dedicated to analysis using the different 

methods had to be split, instead of dedicated all available time to one method. One of the 

main disadvantages of a mixed methods design is the danger of the research losing flexibility 

and depth, which often is postulated as the main advantages with qualitative research 

(Driscoll et al., 2007). Also, SNA and IA derive from different research traditions 

(quantitative and qualitative approaches), and they therefore have different starting points in 

understanding, for example, how knowledge is defined and created. As a result, there is a 

challenge in combining these two research traditions; however, this dissertation integrates 

them anyway due to the richness it provides to the empirical data. There is a debate in the 

mixed methods literature regarding the demarcation of qualitative and quantitative methods 

because they may stem from different research traditions and therefore may be difficult to mix. 

One issue in the debate is the selection of samples in a concurrent nested design and whether 

it is preferable to have the same individuals participate in both samples to increase the 

compatibility of the data and the results (Creswell et al., 2003, referring after Bergman, 2008). 

The two types of data were collected and sampled from the same individuals in the online 

community in Study 3, then analyzed from different views (macro and micro). In the macro 

view on the data, all individuals were present, whereas in the micro view, only a subset was 

present. Combining the quantitative and qualitative data yielded a rich picture of the reality of 

the study reported because the different data sources strengthened and enriched each other. 

 

4.2 Overview of studies and methods 

This section provides an overview of the studies and the methods employed in this 

dissertation.  

4.2.1 Overview of the three studies 

Three studies provide the empirical data serving as a background for this dissertation. The 

different studies are explored in separate studies, reported on in the articles. Table 2 is 
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intended to show the coherence of the dissertation across the studies with regards to title, 

research questions, empirical data, theoretical concepts and findings.
15

 The different case 

studies in this dissertation examine the phenomena of artifact co-creation in detail, however, 

from slightly different angles. Study 1 defined mutual development in small group 

collaboration context, whereas Study 2 explored the phenomena of mutual development in an 

informal educational context, and Study 3 investigated mutual development in a mass 

collaboration context (see Table 2 for an overview and more details on the case studies). This 

points to how the studies build on each other, as well as their coherence in research topic and 

connections to the general theme of this dissertation. The organization of the table aims to 

show how the notion of mutual development evolves from its inception in Study 1 to 

exploring the concept in an informal educational context in Study 2 and in a mass 

collaboration context in Study 3. The notion of “shared concepts” used in Table 2 refers to the 

theoretical concepts that are used across the studies,
16

 which are co-configuration, user-driven 

innovation, mutual development, meta-design and modding. These theoretical concepts are 

described in Chapter 3 and comprise the fundamentals for analyzing mutual development. In 

addition, some specific concepts are used in the two last studies. The specific concept used in 

Study 2 is Zone of Proximal Development (ZPD), and the specific concepts used in Study 3 

are mass collaboration (described in Chapter 2), degree centrality, betweenness centrality 

(these concepts derive from SNA and are described in Chapter 4), collaborative tailoring and 

collaborative knowledge creation (described in Chapter 3). 

 

 

 

 

 

 

 

                                                           
15

 Table 2 is inspired from Søreide ( 2007) and Hetland (2017). 
16

 The divide between shared and specific concepts is inspired from Hetland (2017). 
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Table 2: Overview of the studies 

 Article 1 (Study 1)  Article 2 (Study 2)  Article 3 (Study 3)  

Title of Article Mutual Development: A 

Case Study in Customer- 

Initiated Software Product 

Development 

Participatory Pedagogy in 

an Open Educational 

Course: Challenges and 

Opportunities 

Mutual Development in 

Mass Collaboration: 

Identifying Interaction 

Patterns in Customer-

Initiated Software 

Product Development 

Research question(s) How there is mutual 

development between 

customers and professional 

developers mediated by 

ICT support systems? 

 

 

1. What processes of 

interaction occur in an 

online open educational 

course? 

2. What challenges and 

opportunities emerge? 

What are the patterns of 

interaction between end-

users and professional 

developers in a mass 

collaboration community, 

as seen from a mutual 

development perspective? 

Empirical data 10 ½ hours of video 

material from interviews 

with 11 participants  

 

Data collected from May 

to October 2011, 

primarily. In this time 

period, 32 tasks were 

created and 

160 messages were posted. 

Data collected during a 

six-month period from 

March 2012 to August 

2012. The selected 

population consisted of 

41 topics (discussion 

threads), 229 actors, 31 

higher-order codes and 

546 statements. 

Theoretical concepts Shared concepts: co-

configuration, modding, 

meta-design, user driven 

innovation 

Shared concepts: mutual 

development, co-

configuration, meta-

design, user-driven 

innovation. 

 

Specific concept: Zone of 

Proximal Development 

(ZPD) 

 

Shared concepts: user-

driven innovation, mutual 

development, meta-

design 

 

Specific concept: mass 

collaboration, degree 

centrality, betweenness 

centrality, collaborative 

tailoring, collaborative 

knowledge creation 

Findings Identifying mutual 

development between end-

users and professional 

developers in small group 

collaboration in terms of 

five sub-processes: 

Adaptation, 

Generalization, 

Improvement request, 

Specialization and 

Tailoring. 

Identifying mutual 

development processes in 

an informal educational 

context. Two different 

processes of 

interaction between 

learners and course 

organizers: Problem 

identification and Co-

creation of tasks.  

Identifying mutual 

development in a mass 

collaboration context. In 

terms of four patterns of 

mutual development in 

mass collaboration: 

Gatekeeping, Bridge-

building, General 

development and User-

user collaboration. 

 

 Table 3 below provides an overview of the number of participants and selected 

discussion threads that were chosen to be part of the data material in the different studies. The 

sampling frame is a list of elements that comprise the study population (Babbie, 2014) and 

presents the total population of empirical data included for analysis in the respective studies. 

Topics refer to the number of different discussion threads. Table 3 shows a gradual increase in 
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the number of participants, which reflects a change in research focus from small group 

collaboration to mass collaboration. 

 

Table 3: Number of participants in the three Studies  

 

 Study 1 Study 2 Study 3 

Total number of 

participants (and 

activities) 

35 participants 380 learners 

763 followers 

46 course organizers  

32 discussion threads 

269,280 participants 

47 champions 

50 employees 

19,747 discussion 

threads 

Number of 

participants 

selected for 

analysis 

11 participants 60 participants 

20 discussion threads
17

 

 

229 participants 

41 discussion 

threads
18

  

 

 

4.2.2 Selection criteria for the case studies and participants  

In this section, the rationale for choosing the different studies and the ways in which they are 

connected to my research interests is addressed. Then the selection criteria for choosing the 

case studies and participants within the studies are described.     

 Study 1 was chosen due to its focus on being a company that had focused on including 

customers in their software product development processes, which aligned with my research 

interests. Study 2’s focus on a cMOOC, was selected because it is an interesting phenomenon 

in an online community that enables end-users to take active roles in further development of a 

learning resource. Study 2 was relevant to select in connection to Study 1, as it made it 

possible to look at processes of end-users` activities in a different context than in Study 1. 

Study 3 was selected because of also being an online community emphasizing the active 

inclusion and participation by end-users in software product development processes, but in a 

purely online context where a large number of people, a mass, were interacting. The 

coherence in choosing these studies is that they all emphasize the relationship between end-

users, professional developers and champions in further development of a software product 

(Studies 1 and 3) or between learners and course organizers in further development of a 

learning resource (Study 2), and all the studies underline the focus on including end-users as 

active and contributing participants.  

                                                           
17

 The discussion threads in Study 2 reflect the different co-created tasks between learners and course organizers. 
18

 The discussion threads in Study 3 consist of the different suggestions for how to improve the software product 

further. This is also referred to as topics in Article 3. 
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 In Study 1, the criteria for selecting the participants to be interviewed were as follows: 

a) Participants with the longest employment records were selected; b) two key customers 

were selected because they had been using the company’s products for the longest time and 

were advanced users with a lot of knowledge of the product. The criteria for selecting the 

JavaScript cMOOC as the focus of study in Study 2 were: (a) its perceived popularity and (b) 

its large number of course organizers and participants. In Studies 2 and 3, in the online 

community in which the discussion threads were selected, the selection of participants was 

given as they are an integrated part of the data in the discussion threads. This is because when 

a participant posts a contribution in the online community the contribution is always tagged 

with the profile name of the participant. In Study 3, the selection of discussion threads was 

done in several steps. First, the discussion threads were extracted from the online customer 

community. The focus was on the customer community and not the developer community 

because of the study’s interest in the interactions among end-users, champions and 

professional developers. It was also decided to go back in date and select discussion threads 

that were six months old and still ongoing, and from there on chronologically selecting 41 

discussion threads. The reason for going six months back in time to collect the discussion 

threads was to capture the historical record of the context of the interactions that were still 

active when the data collection started. In the online community in Study 3, all participants 

who want to create a discussion thread must tag their contributions so that it can be organized 

into one of the four sub-categories: “share an idea,” “give praise,” “ask a question” and 

“report a problem.” Study 3 only selected empirical data from the two sub-categories most 

relevant to the research focus: “share an idea” and “give praise.” The sub-categories “ask a 

question” and “report a problem” were excluded because they were beyond the scope of the 

research questions and in order to select a subset that was both relevant and representative of 

my research interests. Each sub-category also contained additional predefined top-level 

categories, such as: “planned idea,” “not planned idea,” ”under consideration” and 

“implemented idea.” Study 3 emphasized “completed ideas” because it was most relevant to 

the research questions. This category includes the entire process from idea generation to the 

implementation of a feature. Hence, the findings could provide information about all the 

phases of “share an idea.” These categories were chosen because they best enabled the study 

to follow a development process (of an already existing product) in which both end-users and 

professional developers were involved.       

 Template analysis was used as a selection criterion for choosing the empirical data in 
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Study 2. One important part of designing Study 2 was ensuring that all discussion threads 

representing a co-created task were included in the selected empirical material. As a result, all 

20 discussion threads involving the co-creation of a task were selected for further analysis 

using template analysis. The discussion threads that were not chosen for further analysis were 

more concerned with formalities and the organization of the course. Study 2 analyzes fewer 

discussion threads than Study 3, but the dataset encompasses all the data that was available 

and relevant to the study. Given the relatively large number of participants in Study 2, 

consisting of 1189 participants enrolled in the cMOOC, the methods applied to analyze the 

empirical data should be reflected upon. SNA was not applied in Study 2 because at the time, 

template analysis was considered sufficient. However, in hindsight, SNA might have been a 

relevant method to include in the analysis of the empirical data for the same reasons SNA was 

used in Study 3: It could have provided network information on this cMOOC and analyzed 

who were talking to who, who were most active in which discussion threads, which 

participants are were most influential, etc. This is an area for further research. 

4.2.3 Overview of methods used during data collection, screening and analysis 

This section elaborates and justifies the methods used in collecting, screening and analyzing 

the empirical data and explains how they are integrated. The details of implementing the 

specific methods are explored in section 4.3. and 4.4. When working with empirical data in 

this dissertation, a three-step approach was used (see Figure 2 below): 1) data collection, 2) 

data screening and 3) data analysis.  

 

     Figure 2: Three-step approach when working with empirical data in the studies 

Data collection refers to the different methods used when collecting the empirical data 

in the studies (interviews, focus groups and virtual ethnography). Data screening refers to the 

process of screening and coding the whole empirical dataset in the respective studies as an 

intermediary analysis, using template analysis, to justify which data extracts to select for 

further examination. Finally, during data analysis, selected parts of the empirical dataset were 

analyzed in detail, using template analysis (Studies 1 and 2) or SNA and IA as a mixed 
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methods approach (Study 3). Figure 2 illustrates the different phases of working with 

empirical data in the studies. It should be underlined that analyzing and screening data is a 

continuous process that occurs in iterations (repeating the process described above). Therefore, 

data collection, screening and analysis do not follow a strict linear process with stages that 

must be completed before the next starts. Even so, in retrospect, one might look back and 

describe the analytical work in terms of steps. Table 4 shows an overview of the different 

methods used in the studies when collecting, screening and analyzing empirical data.  

Table 4: Overview of methods used during data collection, screening and analysis 

 Study 1 Study 2 Study 3 

Methodological 

approach 

Qualitative  Qualitative Mixed Methods 

Data collection Interviews and 

focus groups 

Virtual ethnography Virtual ethnography 

Data screening Template analysis  Template analysis Template analysis, 

Social Network 

Analysis 

Data analysis Template analysis  Template analysis  Interaction Analysis, 

Social Network 

Analysis 

Nature of data Face-to-face 

interaction 

Discussion threads in 

an online community  

Discussion threads in 

an online community 

Number of selected 

participants 

11 participants 60 participants 229 participants 

Geographical 

distribution 

Local 

(Norwegian) 

Global Global  

 

 There are many different methods a researcher can use. It is essential to choose a 

method that aligns with the research questions and is best fitted to collecting, screening and 

analyzing data in order to answer the research questions. There are no right or wrong methods, 

only methods that are appropriate to your research topic and the model/methodology with 

which you are working; however, the choice of methods must be critically reflected upon 

(Silverman, 2005). The necessity to employ more than one method emerged because of the 

change in the number of participants from Study 1 (Article 1) to Study 2 (Article 2) and 3 

(Article 3); see Table 4, which impacted the choice of methods. There was a stepwise 

evolvement of the methods applied in this dissertation, which was regulated by the context of 

the studies shifting from small group collaboration (Study 1) to mass collaboration (Studies 2 

and 3). In the studies, there was an increase in the size of the empirical datasets, which 

unraveled a need to employ other methods to analyze the data. This resulted in choosing SNA 

as a method for analyzing large datasets (when integrated with qualitative methods). This is 
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further elaborated in section 4.4.1. Both Articles 2 and 3 use empirical data collected directly 

from online communities using virtual ethnography, whereas Article 1 uses interviews as the 

main technique for collecting data (see section 4.3.1). In retrospect, it could have been 

relevant to also go into the CRM online community in Study 1 to collect data directly from 

the community as a supplement to the interviews. However, this was not part of the research 

design. In summary, at first impression, the methods applied in the studies in this dissertation 

may appear complex. However, all the methods are connected and have specific purposes in 

the studies. The methods are connected because all three studies use template analysis for 

screening and selecting empirical data, using it as a scientific justification for selecting what 

empirical data to extract and take a closer look at in the next rounds of detailed IA. Getting 

access to the research field and collecting the empirical data in Study 1 was impacted by me 

being part of a large EU-funded research project which inhabited several researchers. As a 

result, I did not have any impact on deciding which company to study or what methods to use, 

as this was controlled by the project leader. However, I was an important part of creating the 

interview guide, planning the data collection and collecting the necessary empirical data in a 

joint data collection process. The limitations of this were that certain boundaries existed, such 

as within the research project, and the interview guide, there existed several purposes and 

research questions. Being part of a large research project gave thematic direction when 

deciding the unit of analysis, and as a result it was important to limit the research focus by 

creating research questions early in the process and ensure that the interview guide reflected 

my research interests as well. In Study 2, I collaborated with a research partner who provided 

access to the case study and the empirical data. However, I made a substantial contribution to 

preparing for the data collection and collecting the necessary empirical data in a joint data 

collection process. I also contributed to coding and analyzing the empirical data. For more 

detailed explanations of what I contributed within the articles, see Appendix 2. In Study 3, I 

chose the case study and had access to the empirical data. I also did the majority of work in 

preparing for the data collection and collecting and analyzing the empirical data. In total, this 

points to an evolution across the studies by which I gradually gained more responsibility and 

control over choice of methods, case and analysis of the data. 

4.3 Methods used during data collection and screening  

In this section, the methods used during data collection and screening are elaborated.  
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4.3.1 Interviews and focus groups 

Interviews and focus groups were the data collection techniques used in Study 1 because of 

the nature of the study, being a small-scale case study. Silverman (2005) emphasizes that 

open ended interviews are often used with a small sample or population. In Study 1, key 

participants, meaning customers who had been working with the product for a long time, were 

selected and interviewed. The first data collection occurred at the Oslo office interviewing 

two participants. The main data collection involved interviews performed at the office in 

Stavanger over three days. In a later stage, a focus group interview was arranged to 

summarize the data gathered in the Oslo and Stavanger offices. Attending this focus group 

interview were two participants from the Oslo office and one from the Stavanger office. The 

purpose of this meeting was to interview the participants from both offices at the same time. 

In a focus group, the researcher is flexible and stands back from the discussion so that group 

dynamics can emerge (Silverman, 2006). The focus group was chosen to suit the purpose of 

an exploratory case study to let the conversation evolve according to a semiformal interview 

guide. In addition, two open-ended interviews were conducted with two of the company’s 

most prominent key customers, due to their prolonged experience with the product. Open-

ended interviews are useful for obtaining rich data through the active listening of the 

interviewer (Silverman, 2006). However, one should be aware that when using interviews and 

focus groups, one cannot interpret the participants’ answers as true or false reports on reality, 

but rather as displays of perspectives (Silverman, 2006). To overcome this potential limitation, 

when conducting the interviews and focus groups, there were always at least two researchers 

present to capture as much of the situation as possible (these situations were also video 

recorded), with one researcher writing field notes and the other leading the interview process. 

Finally, the empirical data were discussed in collaboration with colleagues at research 

meetings. 

4.3.2 Virtual ethnography 

Using aspects from virtual ethnography to study social interactions in online communities 

arose with the coming of the internet, when it became clear that interesting social formations 

were beginning to emerge from people communicating and organizing themselves via email, 

web sites, mobile phones and the rest of the increasingly commonplace mediated forms of 

communications (Hine, 2005). Different terms are used to describe methods of conducting 

online research, including virtual ethnography (Hine, 2005, 2008), netnography (Kozinets, 

2010) and ethnography for investigating the internet (Hetland & Mørch, 2016). Virtual 
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ethnography was chosen as a plausible method to study the interactions and collaborations 

between learners and course organizers in Study 2, and between end-users, champions and 

professional developers in Study 3, because the phenomena of interest occurred in purely 

online contexts and were publicly available (i.e. a shared social phenomena). In Articles 2 and 

3, there was not enough space to describe in depth how virtual ethnography was used to 

collect the empirical data, so this will be explained here. There are different techniques of 

carrying out virtual ethnography, ranging from “fly on the wall” (non-participant observation) 

(Hine, 2008) to engaging in the interactions and in between participant observer. It depends 

on the context of the virtual environment and to what extent the researcher is actively 

immersed in the empirical data. In Studies 2 and 3, the online communities resemble 

discussion threads because they consist of textual replies and comments made by participants. 

When participating in the online community in Study 3, a textual message was written in the 

discussion threads from which it was intended to collect empirical data. Before doing this, I 

was careful to register my name as “RenateAndersenResearcher” and made it a point to make 

myself visible in the community to increase the awareness of my presence as a researcher to 

strive for good research ethics and make sure the participants knew that I was collecting data 

based on their activities (see more about this in section 4.5.4). Methods used for data 

collection in virtual ethnography include online surveys and interviews, recording of message 

content, web scraping, etc. (Kozinets, 2010). The interactions and collaborations in the online 

communities were studied during a period of 6 months (Studies 2 and 3) where empirical data 

were collected from the online communities (see section 4.2.2 for more details on the 

selection criteria for the discussion threads). Access to the communities was gained without 

login and password credentials in Studies 2 and 3 because the sites were open to the public 

and information was available to everyone. The ethical dilemmas concerning collecting 

publicly available online data are further discussed in section 4.5.4, as care must be taken not 

to infringe on individual privacy rights. 

4.3.3 Template analysis as an intermediate step 

This section elaborates on how template analysis was used as a method and an intermediate 

step when screening and analyzing the empirical data in the studies. Template analysis was 

used as a scientific method for selecting the empirical data to extract from the whole dataset 

and focus on through screening and coding the whole empirical dataset. This method was 

chosen because it provides a scientific justification for selecting what empirical data to extract 

from the dataset. Template analysis was applied in all the studies, which is a common 
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denominator in the methods in the dissertation, since it focuses on creating templates deriving 

directly from the empirical raw data. This aligns with this dissertation’s aim of studying the 

phenomena of artifact co-creation in detail and staying as close to the participants’ statements 

as possible. This is also in line with a qualitative approach emphasizing understanding 

participants’ experiences of a given phenomenon. This means that neither a top-down nor a 

bottom-up analysis of the data was performed, but, rather something in between when the 

intermediate terms were created as “templates.” A top-down approach refers to using 

theoretical concepts first to analyze the data, whereas a bottom up approach refers to not using 

theoretical concepts but analyzing the raw data and letting the empirical templates emerge. In 

this dissertation, the templates were derived from the empirical raw data, but the selected data 

were also analyzed in the next step using the theoretical concepts explained in the conceptual 

framework in Chapter 3. Template analysis enables the researcher to produce a set of codes 

(i.e., a “template”) that represent the themes identified in the textual data (King, 1994). A 

strict bottom-up analysis was not employed when screening the data. Instead, a combination 

of data-driven and theory-driven processes was used, and the intermediate terms were chosen 

to be templates. In the empirical data in Study 1, five terms were identified as representing the 

different processes of mutual development (Adaptation, Generalization, Improvement 

Request, Specialization and Tailoring), which served as templates when I screened all the data 

material. King (1994) distinguished three features of template analysis: defining codes, 

hierarchical coding and parallel coding. The way in which this process was further conducted 

is explained thoroughly in Article 1. Examples of codes that emerged in screening the 

empirical data in Article 2 are “Problems with creating tasks” and “Co-creation of task” 

Going over the data in Article 2 yet again, with the research questions in mind, empirical data 

supporting the processes of “Co-creation of task” and “Problems with creating tasks” were 

found. To establish the concept of mutual development as a theoretical notion, aspects from 

the constant comparative methods (Glaser, 1965) is drawn on. The constant comparative 

method is used to develop a theory using a bottom-up approach to analyzing data. Glaser 

(1965) emphasized that the constant comparative method could be used to generate theory in 

four stages: 1) comparing incidents applicable to each category, 2) integrating categories and 

their properties, 3) delimiting the theory, 4) writing the theory. The constant comparative 

method (Glaser & Strauss, 1968) bears resemblance to template analysis (King, 1994) 

because it emphasizes the importance of conducting the analysis in conjunction with 

empirical data, i.e. developing a theory using a bottom-up approach, but it has a more explicit 
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focus on developing a theoretical notion deriving from empirical data in a bottom-up analysis.

 When conducting template analysis in Studies 2 and 3, each discussion thread was first 

categorized, and the data were roughly divided into different thematic segments. Then, after 

going over the empirical data in several rounds, representative discussion threads relevant to 

the research questions were selected, with at least 2-3 discussion threads connected to each 

template code. Next, when a discussion thread was justified as relevant after several rounds of 

template analysis, all of the data in the selected discussion threads were analyzed. Early on in 

the data collection process, due to the large amount of data, it was chosen to mainly focus on 

the text-based contributions and participants included in the discussion threads. The selection 

of participants is therefore closely connected to the discussion threads in Studies 2 and 3. 

When selecting which discussion threads to focus on, in the next round, all the participants 

that had been part of the discussion thread were included. This means that if a participant in a 

discussion thread had at least one posting, it was included in the empirical dataset. So, 

deviating empirical data could have included empirical extracts or utterances that did not 

contain any artifact co-creation processes and consisted of, for example, mainly “yes or no” 

answers, but this was not the case in the majority of the dataset. The majority of the empirical 

data in Studies 1, 2 and 3 consisted of active end-users who made mostly meaningful postings 

that added to the artifact co-creation processes. Nevertheless, looking closer at the empirical 

data in Article 3, utterances within the discussion threads that do not support or align with an 

artifact co-creation process exist. One example can be seen in Excerpt 1, utterance 7, in 

Article 3: where it is stated “My pleasure!” This can be seen as one example of deviant 

empirical data where the participant only contributes with a short answer and do not 

contribute to the artifact co-creation process. However, this data is also included in the dataset, 

since all postings by all participants in the selected segment of the discussion threads are 

included in the SNA analysis, and the subsequent IA analysis. When selecting empirical 

excerpts it was a concern to choose entire segments of text and not split the utterances up in 

order to present the data as naturalistic and verbatim as presented in the online community. As 

a result, utterances that not directly supports artifact co-creation processes were included, 

which are examples of deviant data. This instance of deviant data may bias the SNA results in 

that the degree centrality of this end user is affected by the total amount of entries, regardless 

whether this is a short contribution or part of an artifact co-creation process. A possible 

limitation is therefore that an end user having a high degree centrality according to SNA 

measures indicates an active end user, but in reality only provided short answers (“My 
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pleasure!”) and as a result not really is a central person, even though the person has a high 

degree centrality. This risk was counteracted in Article 3 by also using qualitative methods for 

correlating and reassuring that the SNA measurements and the qualitative contents of the 

utterances are compatible. Only two such utterances of deviant data were identified in the 

extracts in Article 3, however, in a large dataset one can assume that several instances like 

this are apparent. 

4.4 Methods used to analyze data 

This section presents the methods used in the three studies to analyze the data: SNA and IA. 

4.4.1 Social Network Analysis (SNA) 

SNA was used for analyzing the empirical data in the online community in Study 3. SNA is a 

method for analyzing social structures in networks using graph theory to calculate different 

algorithms to examine the social relations in the data. As a quantitative approach to studying 

large online communities, SNA provides a set of methods for analyzing the relational aspects 

of social structures (Scott, 2000). These relational data can be collected, stored and prepared 

for SNA by applying various algorithms and techniques (Borgatti, Everett & Johnson 2013; 

Freeman, 1979; Hanneman & Riddle, 2005). When collecting, storing and preparing for an 

SNA analysis, several choices must be made, which are elaborated in this section. SNA was 

used in a four-step manner in Study 3 (Figure 3).
19

 

                                                           
19

 The model was inspired by Bergsund (2017), but adapted to the context of this dissertation. 
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Figure 3: Overview of the four-step process of performing Social Network Analysis (SNA) 

First, the empirical data, consisting of all the posted contributions, comments and answers to 

comments, were collected from the online community. Second, the data was manually 

implemented, including all the text messages from the different discussion threads, into a tool 

called the Discourse Network Analyzer (DNA) (Leifeld, 2010). DNA is a qualitative content 

analysis tool with network export capabilities. The researcher can import text segments and 

code statements that participants make, and the program will return matrices of actors 

connected by shared concepts (Leifeld, 2018). DNA is a tool that takes qualitative empirical 

data and converts it into a file format that can be imported to Ucinet, which is a software tool 

for conducting SNA analysis (Borgatti et al., 2002). I chose to use DNA because both 

qualitative data are stored and analyzed and quantitative data are created and analyzed as well. 

These data were used as a starting point for doing SNA measurements in the tool Ucinet, 

which was chosen because it is a well-established tool for doing SNA analysis. The 41 

selected discussion threads that were implemented into the DNA resulted in the manual 

coding of 541 statements. Next, the data were exported, by using the “network export” 

function in DNA, and next several different “network exports” were created, which provided 
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the foundations for performing the SNA analysis in Ucinet (Borgatti et al., 2002). Figure 4 

shows a screenshot of the DNA tool. 

 

Figure 4: Screenshot of the Discourse Network Analyzer (DNA) used in the second phase of the data 

analysis 

A network export defined as the “affiliation network,” which is explained below, was 

required to collect data from both the actors and discussion threads, which resulted in an 

Excel file containing a two-mode matrix (dual mode; affiliation). Third, the exported data 

were imported to Excel where they were prepared for analysis and exported to a format that 

was accepted by Ucinet. Finally, the empirical data were imported to Ucinet for performing 

centrality measurements and visualizing them as sociograms. In study 3, not all available 

SNA centrality measurements were employed, but two central SNA measurements that were 

viewed as relevant to the research questions were chosen. Degree and betweenness centrality 

as SNA measurements were chosen because they were found to be the most relevant to the 

focus of the research with regards to getting an overview of the most active discussion threads 

and participants and who has the most power in the online community. The degree and 

betweenness centrality values for the 20 most active participants and discussion threads in the 
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network were calculated in Ucinet. When conducting SNA analysis, two different networks 

can be taken as starting points for analysis: a) single-mode network data (i.e., one dataset) or 

b) two-mode (dual mode; affiliation) network data
20

 (i.e., two different datasets) (Borgatti et 

al., 2013). A single-mode network consists only of actors (e.g., a chat group), whereas a two-

mode network consists of two non-overlapping sets of nodes (e.g. an online community 

consisting of actor nodes and affiliation nodes) (Breiger, 1974). In a single-mode network, 

there is a link between nodes when there is a direct communication between the actors. In 

affiliation networks, communication is mediated by a common information space or 

affiliation, such as an online community. A connection between the actors in the online 

community is created among the actors according to their contributions in the community, 

which is called indirect communication. In Study 3, the empirical data represent a two-mode 

network consisting of participants and their contributions to different discussion threads. A 

link is created between the nodes (participants) and a discussion thread if the participants have 

contributed with a textual reply to the thread. For coding purposes in DNA, a link is created 

between a participant and a discussion thread when it is registered in the system that, for 

example, an end-user contributed with a textual reply to a specific discussion thread. The 

effect is that the system “ticks off” or registers this reply an entry (0, 1, 2, 3, 4, etc.), such as 

entry “one.” Because Ucinet requires one-mode data to perform SNA measurements, the two-

mode data coded in DNA were converted to a one-mode network in Ucinet to perform the 

SNA analysis correctly (see Figure 5), that is, to compute two-mode degree centrality and 

two-mode betweenness centrality. As a result, in Study 3, an affiliation network based on a 

converted two-mode matrix was created to represent the interaction between participants 

mediated by different discussion threads. For a screenshot from Ucinet as used in the fourth 

phase (see Figure 3 above) of the data analysis process, see Figure 5 below, showing the 

converted two-mode dataset (participants versus participants) displaying the raw data file 

(deriving from DNA and Excel). Due to the large amount of data, the screenshot only shows a 

small part of the entire raw data file, but it gives an impression of the structure of the data and 

the tool. The data shown in the screenshot was the starting point for creating Figure 3 in 

Article 3. 

                                                           
20

 This is also often referred to as a dual-mode network (Breiger, 1974). 
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Figure 5: A screenshot from Ucinet as used in the fourth phase of the data analysis process (see Figure 3), 

showing the converted two mode dataset to one mode (participants versus participants) 

A possible weakness of the affiliation network could be attributed to the assumption of a link 

between two participants based on their interactions within the same discussion thread despite 

the absence of direct evidence that they were in fact communicating with each other. This 

assumption is addressed and tested in the IA to balance and nuance the interpretation. 

Through this, it was possible to read the content of the messages posted by end-users and 

determine with a certain degree of accuracy whether two participants who posted in the same 

thread were aware of each other’s posts. In contrast, if a one-mode data matrix was chosen, it 

would only be possible to present which actors are talking to whom, but that would not be 

meaningful in the context of a discussion forum, and the dimension of the discussion threads 

as a mediating computer artifact would have disappeared. Finally, to visualize and analyze the 

SNA calculations, an affiliation network was created in Netdraw visualization software, 

which is a program that is part of the Ucinet package, as shown in Figure 3 in Article 3. SNA 

is a useful method for analyzing social relations in networks with large datasets because it 

ensures that central nodes are not overlooked. However, SNA does not yield information 

about the content of the actors’ contributions. In the worst case, this limitation may lead to 

misguided interpretations regarding who is powerful in the network according to degree and 

betweenness centrality. Descending to another and more detailed level of analysis focusing on 

the content of the actors’ messages is one way to address this limitation. Hence, there is a 
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need to combine SNA with IA to obtain information about the content of the messages in the 

different discussion threads, thus complementing the network data information. 

  Using technological tools for analyzing empirical data can both strengthen the data 

and be a limitation. Above the advantages and usefulness of the different technologies used to 

analyze the empirical data are described. All the technological tools serve a specific purpose 

and were deemed central and important for the necessary analysis of the complex and multi-

faceted phenomenon of artifact co-creation in Study 3. However, there are limitations as well. 

One limitation is that it is important to be critical with regards to whether the technological 

tool visualizes and analyzes the empirical data appropriately according to the input data and 

research aims. This means that a user of the tool can misuse the tool and use criteria for 

creating matrices or sociograms that are inappropriate in the specific case. Therefore, it is 

necessary to have a plan for how to check the quality of the data afterwards. In Study 3, it was 

a concern after calculating the centrality measures and getting visualizations and sociograms 

as output data, to check their correspondence with the original raw input data file.  

4.4.2 Interaction Analysis (IA) 

IA is an interdisciplinary approach used in empirical investigations of the interactions of 

humans with other humans and the artifacts in their environment. IA allows investigation of 

human activities such as talk, nonverbal communication and artifact mediation (Jordan & 

Henderson, 1995). It can help in identifying routine practices and problems and the resources 

for their resolution (Jordan & Henderson, 1995). The overall idea of IA was applied to 

investigate textual contributions from discussion threads where there was actual turn-taking 

going on, along the lines of Arnseth (2004). The focus is not on face-to-face interaction, 

which often is video recorded and analyzed in line with the IA approach (Derry et al., 2010; 

Jordan & Henderson, 1995), but on the content in the turn-taking interactions that occur in the 

online communities and their discussion threads with textual communication. In IA, video 

recording is usually used as a foundation when conducting the analysis. However, in Study 3, 

IA was based on the empirical material retrieved from the textual contributions in the online 

community collected using virtual ethnography (Hine, 2008). The focus is on turn-taking 

interactions and the development of understanding in the discussion threads, and the unit of 

analysis is the contributions made by each participant when posting replies in the discussion 

threads. Stahl (2013) used a variant of IA to analyze students’ synchronous text chats in the 

online Virtual Math Team environment. However, this dissertation differs from Stahl’s study 

because he focused on small group interaction, whereas the focus in Study 3 is on mass 
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collaboration. In Study 3, IA was used to analyze the empirical data in detail, with a focus on 

using it as a lens for zooming in on the SNA macro data. The utterances in the selected 

discussion threads (micro data) were scrutinized in terms of how they build on each other and 

are connected. The role of the mediating computer artifacts during interactions was also taken 

into consideration. IA is used to examine the temporal organization of moment-to-moment, 

real-time interactions and the temporal ordering of talk and nonverbal activity (Jordan & 

Henderson, 1995). It is an underlying assumption of IA that talk and physical activity are 

intertwined in the turn-taking system (Jordan & Henderson, 1995). In Study 3, the 

contributions by the participants’ replies in the online communities are organized 

chronologically so that it is possible to follow the discussion as it unfolds.  

 Another strength that IA provided to the analysis that would not have been possible 

with, for example, template analysis, is that one can consider the structure of events and 

chronological time (Jordan & Henderson, 1995). The data in the discussion forums are 

organized hierarchically within the discussion threads, with the newest contributions on top 

and with a time stamp on each reply. As a result it was possible also to analyze the sequence 

of events (time aspect). Looking at the discussion threads as a whole, one can see that there is 

a structure to the organization of the discussion threads. For example, it was found that they 

often started with an end-user or champion suggesting an idea for how to improve the product 

further and ended with a professional developer stating that the suggested idea was considered 

and integrated into the general product as a new feature, thus revealing temporal aspects of 

mutual development. Turn-taking is a central aspect of IA, and it is used to analyze a portion 

of the data in Study 3. When analyzing the empirical data in Article 3, each utterance was 

numbered and interpreted in the context of the other utterances (Jordan & Henderson, 1995). 

In Study 3, IA is used on naturally occurring data deriving from a discussion forum in an 

online community. One of the central findings in Study 3 is how participants during mutual 

development of a software product in a mass collaboration context create something together 

that none of them could have accomplished alone. One example of this can be seen in Excerpt 

3 in Article 3. Ideas for how to develop the product further builds on prior messages and 

replies from the participants in the community. If the collective nature of mutual development 

were taken out, the result would not be the same: Thus each participant’s contribution is 

important, smaller parts together that make up the whole process. 

 The empirical data in the online community in Study 3 unfolds through textual replies 

in discussion threads. This means that the interaction data are textual communications 
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deriving from the online community, not data from face-to-face communication, which has 

some implications. In face-to-face communication, body language plays an important role, 

such as gestures and tone of voice (for example a high pitch, an angry tone or a low tone). 

Textual communication in online communities is missing this context. An advantage of 

applying IA to textual communication deriving from discussion threads is that the dialogue 

and interaction are naturally occurring, and collecting the empirical data is convenient 

because one can collect it from the online data repository. When collecting the data directly 

from naturally occurring discussions in an online community, the biases that may occur in 

translation when transcribing interviews is diminished. However, one should also be aware of 

the potential use of hidden agendas and the use of fake identities in online communities, 

which may cause new problems. When performing IA analysis in Study 3, the focus was on 

turn-taking and detailed analysis of the social interactions. However, in hindsight, it could 

have enrichened the analysis to also focus on the aspect of sense making, which also is a part 

of IA. Arnseth and Ludvigsen (2006) define sense making as the process by which different 

elements mutually shape one another and their meanings and functions are the results of local 

negotiation. It would be interesting in future research to also take this aspect into 

consideration when analyzing the mutual development processes in mass collaboration 

settings. 

4.5 Reflection on research credibility 

In this section, the credibility issues of the research project will be discussed, including 

reliability, validity, generalization and research ethics. 

4.5.1 Reliability 

Reliability has previously been known as a notion used in quantitative research for referring 

to the extent to which a variable or set of variables is consistent in what it is intended to 

measure. However in qualitative research, procedural reliability is related to consistency, 

typically meaning that another person should be able to examine the work and come to similar 

conclusions (Ihantola & Kin, 2011). One way of increasing reliability in qualitative research 

can be done by documenting the research procedures. In this dissertation, several efforts were 

made to increase reliability. First, when presenting the qualitative data in all three articles, it 

was a concern to present long data excerpts to provide a solid context. Hence, what happened 

before and after an interesting turn in the excerpt were included. This is in line with 

Silverman (2005) underlining that reliability is increased by providing descriptions that are as 
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concrete as possible, including verbatim accounts of what participants say and providing long 

data extracts that include the questions preceding a respondent’s comments as well as the 

interviewer’s questions. To increase reliability in Study 3 with regards to the quantitative data 

in the SNA analysis, I was careful to compare the findings with the qualitative data to ensure 

that the algorithms were being calculated properly. Second, during the data collection, 

strategies for increasing reliability included using technological tools to organize, document 

and analyze the datasets of the three studies. Third, in Study 3, a triangulation of methods was 

performed by integrating SNA and IA, which may have increased the reliability because two 

different datasets were examined, generating consistency in the interpretation and coding of 

the data. Reliability in mixed methods can be increased by keeping the qualitative 

components qualitative and the quantitative components quantitative during analysis to reduce 

the risk of misrepresentation (Tashakkori & Teddlie, 2010). Thus, when analyzing the 

empirical data, the qualitative and quantitative components were separated during analysis by 

conducting an SNA using the dedicated technological tool Ucinet (Borgatti et al., 2002). IA 

was also analyzed separately from the quantitative data.  

4.5.2 Validity 

Validity concerns whether the research is considered true and if it evaluates what it is 

supposed to evaluate (Silverman, 2005). When talking about validity, it is important to 

highlight that it is not the data themselves that are valid or not, but the inferences one draws 

from the data (Hammersley, 1983). To increase the validity in Studies 1, 2 and 3, focus was 

put on presenting empirical raw data at research meetings where the data was coded, screened 

and analyzed in collaboration with other researchers. This was conducted to reassure that the 

methods were applied correctly during the work with the empirical data. This dissertation 

focuses on the collaborative interactions emerging during the co-creation of a shared product 

or learning resource. Collaborative processes were thus central when selecting empirical data 

and writing the articles.  

When conducting virtual ethnography in Studies 2 and 3, validity issues concerned 

subject position, taking care in initiating relationships with participants, writing field notes 

and organizing the data (Boellstorff, Nardi, Pearce & Taylor, 2012; Hine, 2008). As a 

researcher, one is to some extent always affecting the setting from which the data are 

collected. For example, in Study 3, the presence of the researcher in the discussion threads 

was made visible through an initial post that informed the participants about the purpose of 

the research (see Appendix 1). However, this may have led some participants to alter their 
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behavior. In Study 3, this potential bias was counteracted by selecting discussion threads that 

were dated six months back in time to capture historical records of the discussion threads and 

ensure that the interactions were naturalistic because they had been written before the 

researcher entered the community. All field notes were dated, titled and summarized. The 

steps in data reduction in all three studies, present a threat to the selection process. To 

overcome this, collaborative data workshops were organized in which raw data were coded 

and analyzed collaboratively with colleagues, providing multiple perspectives on the data. 

Working in small groups when conducting IA reveals and challenges the idiosyncratic biases 

of individual analysts (Jordan & Henderson, 1995). This also formed a quality check on the 

understanding of IA, particularly regarding which data excerpts were chosen for analysis and 

interpretations of the results. 

A common limitation of qualitative research is confirmation bias, which means that 

one tends to interpret data based on patterns formed by previous data. It should be stressed 

that with an empirical dataset, there is always data that does not “match” or align with other 

parts of the dataset. Moreover, other researchers might be able to identify new patterns in the 

data, potentially seeing other things than those identified by a single researcher. This is often 

called confirmation bias or anecdotalism, which means that the empirical data consist of a few 

“well chosen” excerpts instead of a critical investigation of all empirical data (Silverman, 

2005). To overcome this issue, in line with template analysis (King, 1994), in each of the 

intermediate terms or templates two or more examples from the data were collected to 

underline the common issue this code represented and show that they were not based on a 

deviant case or an anomalous situation. In addition, to account for how confirmation bias was 

counteracted, the selection criteria for the empirical data in the different studies reported in 

Articles 1, 2 and 3 were explicated in detail. The selection criteria also reflect the different 

phases of the processes of working with empirical data (see Figure 2 above). It was important 

to select data as scientifically and transparently as possible to increase the validity of the 

research. The template analysis that was used in all three studies advanced this goal.  

Silverman suggests two ways of overcoming confirmation bias: a) method and data 

triangulation and b) respondent validation (Silverman, 2005). Triangulation means combining 

different ways of interpreting the data or different findings by combining different types of 

methods or techniques to corroborate different data sources (Silverman, 2005). To avoid 

making conclusions based on just one source of data in Study 1, different data types were 

collected, thus enabling viewing the phenomenon from different angles. As described in 
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section 4.2 and shown in Figure 2, a variety of methods for collecting, screening and 

analyzing the empirical data were used. As a result, this made it possible to correct the 

interpretation of one data source by drawing on the other as a complementary resource, e.g., 

to use qualitative empirical research to resolve conflicts in the quantitative analysis of the 

same data. This also helps reduce confirmation bias. Respondent validation suggests that the 

researcher should go back to the participants with a tentative interpretation and refine it in 

light of feedback from participants on the collected empirical data (Silverman, 2005). In 

Study 1, after several rounds of interpreting and analyzing the data, a workshop was 

organized with the participants where the tentative findings were presented. The participants 

could support or refute the interpretations of the collected empirical data. In Studies 2 and 3, 

the empirical data was captured from naturally occurring interactions in the online 

communities without the need for respondent validation with regards to whether the data were 

collected correctly, since the empirical data were used as is, unlike Study 1, which involved 

transcribing interviews. However, in retrospect, it could have been interesting to present the 

data and the interpretations of them to some of the central actors in the online community to 

get feedback on the study’s accuracy in identifying recurring phenomena. Another central 

strategy for avoiding confirmation bias in the empirical data was participating in research 

meetings that focused on interpreting and analyzing the empirical data and the selection of 

data extracts in collaboration. 

4.5.3 Generalizability 

Generalizability is a standard aim in quantitative research and is usually achieved through 

statistical sampling procedures, whereas qualitative research includes two components to 

accommodate generalizability: purposive sampling and theoretical sampling. In purposive 

sampling, a case is chosen because it illustrates the feature or process of interest. In theoretical 

sampling, a case is chosen based on a theory, and deviant cases and sample sizes may be 

revised during the research (Silverman, 2006). In this dissertation, purposive sampling was 

used in all three studies, selecting cases that illuminated the co-creation of software products 

or learning resources. In educational research, it often is assumed that generalizations cannot 

be drawn from a small case study or a small sample of case studies (Silverman, 2006). 

Eisenhart (2009) disagreed and gave examples of generalizations that were made from 

qualitative inquiries, the most important of which were theoretical generalizations. The 

empirical findings emerging from the three case studies include a theoretical contribution 

(mutual development) and are therefore an example of theoretical generalization. The 
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theoretical generalization was supported in two ways: 1) the empirical categories originated in 

theoretical frameworks reported by other researchers; 2) with regard to transference, the 

research is framed within a sociocultural approach, which is a well-established approach, and 

made connections between the results and the theory. According to Eisenhart (2009), 

In striving for theoretical generalization, the selection of a group or site to study is made based on the 

likelihood that the case will reveal something new and different, and that once this new phenomenon is 

theorized, additional cases will expose differences or variations that test its generalizability. The goal of 

theoretical generalization is to make existing theories more refined and incisive (Eisenhart, 2009, p.60). 

 

The transferability of findings and results from one context to another is possible if the two 

contexts are sufficiently similar (Eisenhart, 2009). The selection of studies in Articles 1, 2 and 

3 were made based on their similarity. This dissertation concerns studies in which social 

interactions were mediated by an online community and in which there was interaction and 

collaboration between end-users, champions and professional developers around further 

development of a software product (Studies 1 and 3) or between learners and course 

organizers in further development of a learning resource (Study 2). 

4.5.4 Research ethics 

In collecting the empirical data in Studies 1, 2 and 3, an ethical concern about informed 

consent emerged. Central in most ethical guidelines is the idea of informed consent 

(Silverman, 2006). Informed consent is defined as the obligation of researchers to reveal as 

much as possible about the nature, aim and methods of the study to the informants 

(Boellstorff et al., 2012). For Studies 1 and 3, written consent from participants was obtained. 

The participants were asked to sign an information letter as a reassurance that they had read 

the information. In addition, it was emphasized that the participants could withdraw from the 

study at any time. In Study 2, the second author provided the empirical data, which were 

accessible to anyone with internet access. Because these data did not contain any sensitive 

information it was considered unnecessary to obtain informed consent. In Study 3, I 

participated in the online community by writing a textual post in some discussion threads to 

make the participants in the online community aware of my presence as a researcher. In this 

context there was no direct intervening or interaction with the other participants in the 

community. On the opposite side, if one is a participant observant in a virtual online world, 

for example, in Second Life, he or she is visible to a much greater extent due to entering and 

walking around the world with a visible avatar that may be interpreted as a “intruder” (not 
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fully part of the community) in a greater sense than that which arises simply from reading 

discussion threads in an online community. In Study 2, a textual reply in the distinct 

discussion threads conveying information regarding the participation was not written. This 

was in accordance with the guidelines for research ethics set forward by The Norwegian 

National Committee for Research Ethics in the Social Sciences and the Humanities (2006), 

since the information in Study 2 was publicly available and not of a sensitive nature. However, 

in hindsight, a better solution could have been to also write a textual reply in each discussion 

thread that was used in the research project to inform the participants in the study. 

 In virtual ethnography, informed consent is challenging to obtain. This PhD project 

was reported to Norwegian Social Science Data Services (NSD) and therefore follows their 

ethical guidelines. All collected empirical data were stored in a locked cabinet and kept 

confidential. All names that could be traced to individuals were anonymized, so no one could 

be recognized. All the empirical data were anonymized by assigning fictional names to the 

participants. A passive consent message was created to inform the participants in Study 3 that 

the discussion threads would be downloaded to my computer for research purposes. Passive 

consent allowed the participants to withdraw from the study by sending an email if they did 

not want their contributions (i.e., statements posted in the online community) to be included 

in the research project. This message was posted in each discussion thread from which 

empirical data were collected in accordance with the guidelines set forth by the NSD at the 

time the studies were conducted (See Appendix 1). 

5. Summary of the Articles 

This chapter summarizes the three articles that are included in this dissertation. The articles 

present the empirical findings that constitute this dissertation. These findings will be 

summarized briefly. Each article reports a case study. Combined, the findings reported in 

these articles comprise the phenomenon of mutual development. The findings are further 

discussed in Chapter 6. The articles are presented in the order they were written, and all three 

articles are published. All articles were co-authored. The author declarations in Appendix 2 

provide detailed explanations of the contributions of the first author. 

5.1 Article 1 

Andersen, R. & Mørch, A. I. (2009). Mutual development: A case study in customer-initiated 

software product development. In International Symposium on End-User Development 

(pp. 31-49). Springer, Berlin, Heidelberg. 
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This article examines how end-users and professional developers interact and collaborate in 

the joint development of an existing software product, which is mediated by the Customer 

Relationship Management system (CRM) in the company. The empirical findings were 

derived from a qualitative case study of a medium-sized company that sells project-planning 

software tools to the oil and gas sector in Norway. The research question that guided the data 

collection was as follows: How there is mutual development between customers and 

professional developers mediated by ICT support systems?
21

 EUD is closely connected to 

software development in several ways, but few studies have investigated EUD in which both 

two types of organizations are included in the development process: professional developers 

and the customers. The empirical data consisted of 10.5 hours of video material gathered from 

interviewing 11 participants. In Article 1, the main result is the identification and definition of 

mutual development as a process of interaction between end-users and professional 

developers in further development of a software product mediated by a CRM system that 

resembles an online community. The context is small group interaction. In processes of 

mutual development, five sub-processes of different constellations between end-users and 

professional developers were identified:
22

 1) Adaptation, in which a customer requests an 

improvement to an existing product and the company chooses to fulfill the request, which 

then becomes a local adaptation to suit only this customer; 2) Generalization occurs when a 

new version of an existing product is made available to all customers; 3) Improvement request 

is a request from customers regarding extra functionality, bugs and usability; 4) Specialization 

occurs when the professional developers at the company create in-house builds; 5) Tailoring 

refers to end-users who make adaptations, hacks or workarounds on their own. 

5.2 Article 2 

Andersen, R. & Ponti, M. (2014). Participatory pedagogy in an open educational course: 

 Challenges and opportunities. Distance Education, 35(2), 234–249. 

This study investigated the ways in which learners and course organizers co-create tasks in a 

massive open educational course (MOOC), more specifically, a cMOOC facilitating 

interaction and collaboration. The context of this empirical study was an open informal 

                                                           
21

 Article 1 was inspired by a previous work (Andersen, 2008) in which the author as part of her master’s thesis 

participated in a case study in a large EU-financed project (Kp.Lab). I assisted in collecting the empirical data 

for the case study. The empirical data in Article 1 are analyzed in a slightly different manner by using an 

integrated EUD framework. The data are compressed, narrowed and focused to fit the scope of the study. 
22

 During a preliminary analysis, mutual development was initially formulated as customer-initiated product 

development (Andersen, 2008). In Article 1, the empirical data were analyzed based on a narrower and more 

fixed scope of interest, which resulted in using the term mutual development.  
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educational course in an online peer-to-peer university (P2PU). This is an informal 

educational context because it is an online community providing online education for which 

the participants do not receive formal credits for finishing the courses. The motivation for 

conducting the research reported in Article 2 was to examine one cMOOC and investigate 

how its learners and course organizers interacted and collaborated when participating in an 

MOOC and what the implications of enabling learners to be active contributors by co-creating 

course content in a cMOOC are. The research questions addressed in the article are: 1) What 

processes of interaction occur in an online open educational course? 2) What challenges and 

opportunities emerge? The empirical data consisted of all the activities generated by the 

participants in the cMOOC, called JavaScript, over a six-month period (one course period), 

which included where 160 messages were posted in an online community and the participants 

themselves created 32 tasks which was collected and analyzed.  

The main contribution of Article 2 is identifying two processes of interaction between 

learners and course organizers when participating in the open educational course Javascript: 

“Problem identification” and “Co-creation of tasks.” In connection to this, two claims are 

made: that learners initiate and suggest learning content in the online course and that different 

starting points in programming knowledge create tensions regarding how to co-create tasks. 

Following this, the empirical data point at opportunities and challenges with participating in 

the cMOOC. The opportunities unraveled are that learners are empowered to be active 

contributors by initiating and suggesting course content to the course, as well as having the 

opportunity to co-create tasks. The challenges uncovered in the cMOOC in this study are that 

the learners (and course organizers) have different starting points for learning Javascript, 

which created tensions for how to co-create tasks. Two different directions for how to create 

tasks emerged: one for inexperienced learners and another for experienced learners, reflected 

in the data as different needs for how the tasks are designed. To conclude, the findings 

suggest that participation in the cMOOC is a complex social process where co-creating tasks 

is a collective activity in which different participants discuss, interact and collaborate.  

5.3 Article 3 

Andersen, R. & Mørch, A. I. (2016a). Mutual development in mass collaboration: Identifying 

interaction patterns in customer-initiated software product development. Computers in 

Human Behavior, 65, 77-91. 
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The advent of online communities has empowered ordinary end-users to become active 

contributors and content creators. This article examines the ways in which end-users, 

professional developers and champions interact and collaborate in further development of a 

software product, which is mediated by an online community. In this article, mutual 

development of a software product is investigated in a distributed and large-scale setting with 

a large number of participants: a mass collaboration context. The motivation for this study 

was to gain insights about how people interact and collaborate in an online community during 

mutual development of a shared artifact. Before the rise of online communities, only a small 

number of people created the artifacts and made decisions for many consumers (Fischer, 

2011), but now with many online communities “everyone” can be part in creating artifacts. 

The research question guiding the inquiry was: “What are the patterns of interaction between 

end-users and professional developers in a mass collaboration community, as seen from a 

mutual development perspective?” This two-fold research question aimed to extend previous 

research (Andersen, 2008; Andersen & Mørch, 2009; Mørch & Andersen, 2010) and 

addresses interaction patterns in the online community and emphasizes identifying specific 

social practices in the community during mutual development. The first part of the question 

addresses the network level, that is, information paths and powerful actors, whereas the 

second part focuses on the interactions and collaborations between participants and what roles 

they perform in the mutual development process. In previous work (Andersen, 2008; 

Andersen & Mørch, 2009; Mørch & Andersen, 2010),
23

 five sub-processes of user-developer 

interactions were identified at the small-group level, leading to the formulation of the term 

“mutual development.” In Article 3, these processes are extended by scaling up from small 

group collaboration to mass collaboration and integrating the methods of SNA and IA. The 

empirical data, which comprised all contributions marked as “share an idea” and “give praise” 

in the online community, were collected during a six-month period. The main finding of this 

study is the identification of four patterns of mass collaboration between three types of 

participants (end-users, champions and professional developers) in mutual development of a 

shared software product: 1) Gatekeeping is a process whereby an actor controls information 

by filtering and selectively choosing what information to pass on; 2) Bridge building is a 

                                                           
23

Seven utterances in the empirical data in Article 3 are also present in a previous workshop proceedings paper 

(Andersen, 2012), which was the first step in the preliminary analysis of the data. It should be noted that the 

theoretical concepts used in the discussion and findings are different from the former concepts, which focus on 

emotional qualifiers and not on SNA structural attributes. The seven utterances were included in Article 3 

because of their prominence in the data. They were among the three most active discussion threads in the entire 

network. However, I could have included a reference to the workshop paper in Article 3. 
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process whereby a participant acts as a “gatekeeper” who distributes and shares information 

rather than withholding it; 3) General development occurs when a local solution (hack, 

modification or workaround) that was initially proposed by an end-user is brought to the 

attention of the professional developers at the company and is then integrated in the general 

product as a new feature, which means that it becomes available to all users; 4) User–user 

collaboration is a pattern of interaction in which customers create adaptations and tailor the 

product on their own (i.e., hacks, workarounds and solutions created by end-users) to fit the 

product to a new situation. This collaboration can take place either locally among the 

customers themselves or in collaboration with other users without involving professional 

developers in the process. The four patterns of interaction share some characteristics 

describing mass collaboration in mutual development: (a) asymmetrical power relationships 

(between end-users, champions and professional developers), (b) mass collaboration in the 

community is mainly initiated by end-users, but sometimes by champions and (c) different 

time scales: Interactions can last several years (General development) or occur in short, 

intense periods of collaboration that last from weeks to a few months (User–user 

collaboration). 

6. General Discussion of Findings and Contributions 

The focus of this dissertation is to examine artifact co-creation of a shared software product 

(Articles 1 and 3) or learning resource (Article 2) in small and large groups, in distributed 

online communities. Web 2.0 technologies that support collaborative, short and long-term 

iterative work provide the mediating computer artifacts, referred to as online communities. In 

this chapter, the main research question and the sub-research questions are addressed. This 

dissertation is empirically based because it uses empirical data as the starting point of the 

inquiry. In total, the empirical findings in this dissertation comprise a theoretical contribution 

with the notion “Mutual development,” identifying and exploring it with empirical examples 

in the studies. This chapter summarizes, compares and synthesizes findings across the three 

articles by addressing the main research question: “What characterizes the online 

collaborative processes in artifact co-creation where different participants interact and 

collaborate in further development of a software product or learning resource mediated by an 

online community?” Table 5 displays the answer to the research question by providing an 

overview of the characteristics of mutual development, which emerged in the three studies. 

As Table 5 shows, mutual development was the overarching predominant empirical and 

theoretical finding that emerged from the studies. Thus, it links the articles and provides 
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insight into interesting processes. Following this, a model of mutual development is presented 

(Figure 6). Then the empirical, theoretical and methodological contributions of the 

dissertation are discussed. Finally, the implications of the findings are suggested. 

6.1 Mutual development as an empirical and theoretical contribution 

The analysis and comparison of the empirical findings in the three articles revealed several 

cross-cutting characteristics of mutual development, as shown in Table 5. The purpose of 

Table 5 is to identify the integrating elements of the dissertation by summarizing, 

synthesizing and theorizing the concept of mutual development. The coherence of the 

dissertation is emphasized in the table by fine graining the characteristics of mutual 

development that are shared across the studies and were derived by analyzing the empirical 

data using the methods described in Chapter 4. I chose not to present empirical data excerpts 

in this chapter, since they are already presented and analyzed thoroughly in the articles. For 

more details on the empirical data supporting these characteristics of mutual development, see 

Articles 1, 2 and 3.  

 Table 5 shows the theory-driven concepts elaborated in Chapter 3 and the empirical 

variations of mutual development, which were revealed in the studies. In Table 5, the first 

column lists the theory-driven concepts with references to the authors who inspired me or 

introduced the corresponding characteristic. These concepts are referred to as “theoretical 

concepts” which provide the starting point for what to examine in the empirical investigations. 

However, not all terms in the left-hand column are theoretically motivated; some are merely 

common-sense concepts. Such terms are not supported by bibliographical references. The 

next three columns, headed Article 1, Article 2 and Article 3, represent empirical variations of 

mutual development that emerged from the empirical data analysis in the three studies. To the 

best of my knowledge, these variations are not theoretically loaded. I tried to stay as close as 

possible to the participants’ own wording when I described the phenomena to which the 

categories refer. 
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Table 5: Overview of the characteristics of mutual development 

Characteristics Article 1 Article 2 Article 3 

Interaction processes 

(inspired by 

Engeström, 2004; 

Fischer, 2010; 

Jeppesen, 2004; 

Kahler, 2001; Scott, 

2000; Victor & 

Boynton, 1998) 

Mutual development of a 

software product in small 

group collaboration. Five 

sub-processes were 

identified: Adaptation, 

Generalization, 

Improvement Request, 

Specialization and 

Tailoring 

Two different 

processes of interaction 

between learners and 

course organizers: 

Problem identification 

and Co-creation of 

tasks, using mutual 

development as a 

perspective 

Mutual development of a 

software product in a mass 

collaboration context. Four 

interaction patterns were 

identified: Gatekeeping 

Bridge building , General 

development and User–

user collaboration 

Mediating computer 

artifact (Säljö, 2001; 

Säljö, 2006; 

Vygotsky, 1978; 

Wertsch, 1991) 

A Customer Relationship 

Management system 

(CRM)  

An online Peer-to-Peer 

University Platform 

(P2PU) 

An online customer 

community 

Participants  End-users and 

professional developers 

Learners and course 

organizers 

End-users, champions and 

professional developers  

Power distribution 

(Fischer, 2010) 

 

 

Asymmetrical relation 

between end-users and 

professional developers 

 

Asymmetrical relation 

between learners and 

course organizers 

Asymmetrical relation 

between end-users, 

champions and 

professional developers 

Type of collaboration 

(Cress, 2013; Stahl 

2011; Tapscott & 

Williams, 2008)  

Small group 

collaboration 

Mass collaboration 

 

Mass collaboration 

Time span  Long (several years) Short (ranging from 

one week to one 

semester)  

Two time spans: 1) short 

(months) and 2) long (up 

to several years)  

Idea initiative (von 

Hippel, 2005)   

 

 

End-users take initiative 

and suggest 

improvements to a 

software product by 

issuing improvement 

requests to the company 

Learners and course 

organizers take 

initiative and co-create 

tasks to be part of 

course content 

End-users and champions 

initiate new ideas for how 

to develop the product 

further 

Trajectory of idea 

implementation 

(inspired by Paavola 

Idea is generated by end-

users and integrated 

during the phase of 

Idea is generated by 

learners or course 

organizers and are 

Idea is generated by end-

users or champions and 

integrated through the 
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& Hakkarainen, 

2005; von Hippel. 

2005) 

“Generalization” into the 

general product 

implemented as new 

course content through 

“Co-creation of tasks” 

in the open informal 

educational course  

process of “General 

development” as a new 

feature integrated into an 

existing product 

Continually evolving 

artifact (Fischer, 

2010; Mørch et al., 

2017) 

Software product being 

developed is a 

continually evolving 

artifact 

Task being developed 

is a continually 

evolving artifact 

Software product being 

developed is a continually 

evolving artifact 

 

 The following is a brief explanation of the concepts in the left-hand column of Table 5. 

The term interaction processes reflects the theoretical sources that were used to analyze 

different sub-processes of mutual development in the articles (Engeström, 2004; Fischer, 

2010; Kahler, 2001; Scott, 2000; Victor & Boynton, 1998). The term mediating computer 

artifact (Säljö, 2001; Säljö, 2006; Vygotsky; 1978; Wertsch, 1991) refers to how computer 

artifacts (the different online communities in the studies), being both tools and signs, consist 

of material aspects that are intertwined with interactions and collaborations when using the 

artifacts. Participants refer to the persons involved in the mutual development processes and 

their relationships. The term power distribution refers to who has the power to make the final 

decisions with regard to implementing ideas for further development and who has knowledge 

of the new features that are needed the most. The term type of collaboration refers to the 

processes of interaction and collaboration that emerge in mutual development: small group 

collaboration (Stahl, 2011) or mass collaboration (Cress, 2013). The term time span refers to 

the duration of the mutual product development process, which can range from weeks to years 

depending on the context. The term idea initiative is derived from the concept of user-driven 

innovation (von Hippel, 2005) and inspired by how lead users are the ones experiencing 

problems with existing products, which subsequently triggers further development of the 

product or learning resource. In processes of mutual development, there are no prefixed 

problems to be solved at the outset. The participants own the problems and the shared 

understandings of the problems that emerge during interactions and collaborations in 

conjunction with using the product, which leads to further development and new idea 

initiatives. The term trajectory of idea implementation (Paavola & Hakkarainen, 2005; von 

Hippel, 2005) refers to the path of how an idea “travels” in a network from idea inception to 

implementation in an altered product or learning resource. If the idea is successful, it may be 
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included in the next version of the existing product. The term continually evolving artifact 

(Fischer, 2010; Mørch et al., 2017) refers to the product being constantly developed, as not 

predefined or static but as continually evolving in different contexts. Two different directions 

emerged from the data: radical mutual development processes refer to processes in which the 

outcome of mutual development entails a radical change in the general product, such as 

implementing a feature initiated and suggested by end-users, which is made available to all. 

Conversely, incremental development processes refers to mutual development in which 

changes in the products are smaller alterations and modifications of the product, and often 

only made available to specific participants as local adaptations of the product. In subsequent 

sections, the information presented in Table 5 is elaborated based on the variations in mutual 

development obtained from the empirical findings of the three studies. In the following, the 

different characteristics of mutual development described in Table 5 are discussed in more 

detail according to the articles in which they appear. 

Article 1: Mutual development in small group collaboration 

Article 1 analyzed processes of interaction between end-users and professional developers in 

further development of a software product and defined the process of mutual development. 

The following sub-processes emerged from the empirical analysis: Adaptation (Excerpt 3), 

Generalization (Excerpt 4), Improvement Request (Excerpt 3) Tailoring (Excerpt 5) and 

Specialization. These processes were mediated by a CRM system that enabled end-users, as 

owners of problems, to make improvement requests. A characteristic of these processes was 

that they were user-driven. The idea initiative arose from the “Improvement requests” and 

“Tailoring” was derived from the end-users’ activities. Mutual development integrates the 

interactions of end-users and professional developers. The findings showed that EUD and 

professional software development were symbiotic activities; end-user activities nourished 

professional developers’ activities, and the software product evolved as a result. This 

relationship can be sustained in product-developing companies because they continuously 

need input and ideas from end-users to keep up with adapting products to customers’ needs, 

and sometimes customers themselves are able to perform local development on the products. 

The empirical data showed that there was an asymmetrical power distribution between end-

users and professional developers. Asymmetrical power distribution refers to how the 

professional developers have the final say in deciding what ideas for new features to actually 

follow up and develop, though end-users are empowered to suggest new ideas for how to 

develop the software product further. The professional developers made the final decisions 
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about which suggested ideas to develop. Asymmetrical relationships can have embedded 

tensions that are derived from contradictory or unequal starting points with regard to the level 

of knowledge and the social position. There was not enough space to elaborate how the 

findings of mutual development in Article 1 are examples of small group collaboration and it 

is therefore expanded on here. Mutual development emerged in small group interaction 

processes in a workplace context. The knowledge-based aspects of this collaborative work 

among end-users and professional developers were similar to group cognition (Stahl, 2011), 

emphasizing how shared cognition emerges in small group settings when accomplishing joint 

cognitive tasks-in Stahl’s case, solving math problems and discussing alternative solutions 

(Stahl, 2011). In Article 1, the end-users experience problems with the products and therefore 

are the problem owners. The artifact co-creation processes in Article 1 included modifications 

of the product at several points, starting with an idea initiative that was generated by an end-

user. The idea initiative triggered feedback from the participants and sometimes led to 

implementation of the suggested feature in the general product. These processes took place 

over a long time span of artifact co-creation and are an example of a trajectory of idea 

implementation. Therefore, the software product should be thought of as a continually 

evolving artifact, where the outcome of the mutual development process entailing a radical 

change in the general product, such as in the phase of “Generalization”. In addition, for 

example in the phase of “Tailoring”, more incremental changes are made to the product as 

local adaptions. Article 1 contributes to the research field of EUD by introducing the concept 

of mutual development and providing an empirical study of this phenomenon. 

Article 2: Mutual development in an informal educational context 

Article 2 investigates the ways in which different participants (learners and course organizers) 

interacted and collaborated in co-creating course content for a cMOOC. Using mutual 

development as a theoretical lens was helpful for investigating the events that occurred in the 

constellation between learners and course organizers when they had the opportunity to create 

new tasks for the open informal educational course known as JavaScript. The time span of 

these interactions ranged from one week to one semester, or the total duration of the course. 

Two interaction processes emerged from the data analysis: Problem identification (Excerpts 3 

and 4) and Co-creation of tasks (Excerpt 5). The main finding from Study 2 was revealed 

when the mutual development perspective was used to analyze the empirical data. This 

finding illuminated two different pathways of active contributors co-creating course content: 

one pathway characterized the most experienced and skilled learners, and the other pathway 
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characterized the less experienced learners in the course. Both learners and course organizers 

took the initiative in co-creating tasks for the course content. The tasks that were co-created 

could become the focus of further discussion and modification and therefore continually 

evolve in response to feedback from learners and course organizers, which could materialize 

in both incremental and radical changes in the process of “Co-creation of tasks”. One example 

of co-created tasks can be seen in Excerpt 5. In Article 2, the mediating computer artifact is 

an online community in the P2PU that hosted the cMOOC. A cMOOC context implies mass 

collaboration. The concept of mutual development was helpful in understanding the gap 

between the less experienced and the more experienced learners in co-creating tasks that were 

suitable for both groups. The differentiation of pedagogical practices and didactics according 

to learners’ skill levels is a central theme in educational research, and it is relevant to MOOCs. 

The findings of Article 2 indicate the need for differentiating the varying roles (less 

experienced or skilled learners) of the participants. Such differentiation is referred to as the 

personalization or customization of the cMOOC. Article 2 contributes to the research field of 

distributed CSCL, particularly distance education, by providing a detailed empirical case 

study of a cMOOC. 

Article 3: Mutual development in mass collaboration 

Article 3 reports the analysis of the patterns of interaction among end-users, champions and 

professional developers in the context of mass collaboration mediated by an online 

community. These patterns revealed an asymmetrical power distribution among participants, 

which implied that professional developers decided what end-user ideas that would be 

developed. Article 3 expands the notion of mutual development to the broader context of 

mass collaboration, that is, large groups. This finding led to suggesting that interaction 

patterns are social structures that expand small group interaction, and four interaction patterns 

were identified and named: Gatekeeping (Excerpt 1) Bridge building (Excerpt 2), General 

development (Excerpt 3) and User–user collaboration (Excerpt 4). These interaction patterns 

spanned both long and short time periods of development, depending on the type of 

interaction pattern. An example of a short time span is “User-user collaboration,” in which 

end-users have brief but intense discussions about developing each other’s ideas for product 

improvements. Furthermore, “User–user collaboration” expands the sub-process of “Tailoring” 

from the original concept of “Mutual development” investigated in Article 1 to “User-user 

collaboration”. In “User-user collaboration,” end-users form groups to make local adaptations 

of a product. If these adaptations are taken up by professional developers, these local 
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adaptations may form trajectories of idea implementation and eventually become part of the 

general product that is available to all customers. This finding also indicates that the product 

is a continually evolving artifact; it is an object of constant development and feedback. In 

Study 3, the mutual development process in the phase of “General development” (see Excerpt 

3) was characterized by long-term development, up to years, and the result of the mutual 

development process is that the suggested idea from the end-users is implemented into the 

general product and made available to all customers: characterized as a radical development 

rather than a smaller local workaround. However, in the phases of “User-user collaboration” 

(see Excerpt 4), minor changes to the product were proposed, characterizing an incremental 

development process. Another important finding is the emergence of a new user role, the 

champion, which will be further discussed in section 6.2.2.     

 The novel integration of SNA and IA was applied to analysis the data, which is further 

described in section 6.4. The three articles contribute to a better understanding of artifact co-

creation processes that are mediated by computer artifacts through which different 

participants interact and collaborate in small group and mass collaboration. The articles have 

in common that they explore such collaboration as mutual development. However, the context 

differed among the three articles. This difference reflects the evolution of the dissertation and 

defines the trajectory of the research process. This PhD project started with Article 1, 

exploring the relationship between end-users and professional developers in developing a 

product that was mediated by a CRM system, which led to the definition of mutual 

development. In Article 2, the relationship between learners and course organizers was 

followed up and examined in detail, where mutual development is taken one step further by 

placing it in an informal educational context, being a cMOOC, which was mediated by the 

online P2PU community. In Article 3, the focus was on understanding the complex 

relationships that emerged between end-users, champions and professional developers when 

several thousand participants are enabled to interact. This PhD process reflects my increased 

understanding of the complex, interrelated and multifaceted relationships emerging between 

end-users, champions and professional developers when mediated by a computer artifact (e.g. 

online community), which is termed mutual development. In the next section, a model of 

mutual development is presented. Article 3 contributes to the research fields of online 

communities and EUD.  

 In this section, some common critical reflections applying to all three case studies are 

presented. Combining these different characteristics into one definition of mutual 
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development is not without tensions. When combining different empirical data some issues 

will necessary emerge. One apparent issue with regards to Table 5 is that there are different 

amount of empirical data available from small group collaboration and mass collaboration, 

which creates some tensions in connection to methods. One implication of this is that the 

same methods could not be used in all case studies, but, as explained in Study 3, another 

method was needed to be able to conduct justified and scientific analyses of the large amount 

of data. This was solved by using template analysis in all the articles as an overarching 

method for screening the empirical data, emphasizing qualitative methods. The focus in this 

dissertation is the co-creation of artifacts, revealing two different types of co-created artifacts: 

software artifacts (Studies 1 and 3) and knowledge artifacts with focus on co-creation of tasks 

(Study 2). Even though the studies differ in this matter, they are all anchored in the 

sociocultural perspective. Study 2 highlights a tension between the less experienced and more 

experienced participants in the cMOOC, which becomes problematic when participants are 

expected to co-create course content, since some create tasks that are too difficult for others to 

solve and others create tasks that are too easy. The same tension can also be seen in Study 3, 

where end-users in the online community naturally have different backgrounds and 

experience with the product, affecting their ability to evaluate the quality of the suggestions of 

ideas for further development of the software product. However, this is not an explicit focus 

in the study since the dissertation has a process focus. When end-users suggest different ideas 

for how to develop new features of the software product or learning resource, it reflects their 

background and experience with the product. As a result, tensions might emerge with regards 

to the quality of the feature requests. However, this is not very problematic or foregrounded in 

Study 3 because there are no immediate negative consequences if an end-user suggests and 

idea that is not followed upon (because it is considered an unviable idea); nothing really 

happens. Conversely, in Study 2, if the created tasks are too difficult to solve, it has 

consequences for all the participants in the course. In the next paragraph the different 

characteristics of mutual development presented in Table 5 are compared and contrasted. 

6.1.1 A model of mutual development 

Below, a model of mutual development in small group and mass collaboration is presented 

(see Figure 6). This model has never been published before, and to the best of my knowledge, 

no similar known models exist. Researchers use models to represent and understand aspects 

of the world. This model points out how mutual development has shared characteristics across 

cases that can be derived from the studies in this dissertation, though these characteristics are 
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slightly different depending on the context. The aim of the model is to crystallize the 

processes of mutual development and to visualize the relationship between these processes, 

deriving directly from Table 5 and reflecting the empirical findings of Studies 1, 2 and 3. The 

model is useful because it aims to envisage and ascend to a more abstract level, depicting 

common traits of mutual development that emerge in small group collaboration and mass 

collaboration settings.  

 

 

Figure 6: Model of mutual development and its variations in characteristics, in small group collaboration 
(toward outer circles) and mass collaboration (toward inner circles) 
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 Models are the primary tools of representation in many sciences and are designed so 

that the elements of the model can be identified with features of the real-world phenomenon 

that is being modeled (Giere, 2004). This dissertation uses the definition of a model provided 

by Giere (2004), to create and justify the model of mutual development shown in Figure 6. 

How the purpose of a model is defined depends on one’s worldview and epistemology. From 

the epistemological point of view, I apply the notion of model as a representational tool, 

according to a sociocultural perspective. The main point that Giere (2004) makes is that a 

model is an idealization of the object of study, focusing on some dimensions and leaving out 

others. An important characteristic of a model is its aspect of similarity. Scientists select 

specific features of a model that are claimed to be similar to features of the designated real 

system to some degree of fit (Giere, 2004). Table 5 is the fundament for creating the model of 

mutual development. As a model, mutual development operates in two different contexts: 

small group collaboration and mass collaboration. It promotes and considers the continuum 

and range between the empirical variations, which are represented as two opposite endpoints 

(contexts) in the model. The characteristics closest to the center of the model represent 

elements of mass collaboration, whereas the characteristics closest to the periphery (i.e., on 

the other side of the continuum) represent elements of small group collaboration. This 

demarcation foregrounds mutual development as a phenomenon that occurs in both contexts 

and embodies a set of features. These features are represented as a continuum between two 

opposite ends of a scale because their characteristics did not have clear affiliations. They are 

not mutually exclusive. Depending on the context of the case, the features varied along the 

lines of the continuum. For example, in a mass collaboration context, the characteristic “time 

span” was not only limited to short-term periods of development, but also consisted of periods 

of long-term development. With Table 5 as a backdrop, the most central components were 

selected and represented in the model above. The model does not illustrate the specific 

empirical variations in Articles 1, 2 and 3 (this is the purpose of Table 5), but it represents 

more general characteristics of mutual development at a higher level of abstraction.  

 Models are an idealization of real world phenomena, as explained by Giere (2004), 

which means that they to a certain degree are simplified to be more understandable, serving as 

an analytical grip. This means that some of the complex nuances in mutual development 

identified in the empirical data are left out from the model but described in the articles. For 

example, some different constellations of interaction and collaboration between the 

participants in the different sub-processes of mutual development were purposively omitted 
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from the model but are present in the articles. For example, in the “User-user collaboration” 

phase in Study 3 (Excerpt 4), only end-users were collaborating on further developing the 

product further, whereas in the phase of “General development” (Excerpt 3), end-users, 

champions and professional developers are all part of the interaction process. The four most 

prominent and interesting empirical findings, reflecting some of the elements in the model of 

mutual development described above, are further discussed below and connected to the 

research questions. 

6.2 Empirical contributions 

Two empirical contributions of this dissertation are discussed and analyzed in this section: 1) 

the trajectory of an idea implementation and 2) the new user role of champion. These 

contributions are discussed using concepts mainly derived from the conceptual framework 

(Chapter 3). Concepts that were revealed in the literature review (Chapter 2) are also 

discussed. These empirical contributions can be viewed as results or outcomes of the research 

on mutual development in online communities explored in this dissertation. This section 

addresses sub-research question 1, which is an empirical question: “What are the implications 

of mutual development for interaction and collaboration in online communities?” 

6.2.1 Trajectory of idea implementation 

Trajectory of idea implementation is a specific example of an empirical process emerging in 

mutual development in an online community. Trajectory of idea implementation shows how 

collaboration in online communities creates new opportunities for how an initial idea can 

evolve from its inception to implementation in a software product (Studies 1 and 3) or 

learning resource (Study 2). Across all three studies, a common finding is the identification of 

how end-users generate an idea, how it develops through a network of collaborating 

participants and how it sometimes ends up being implemented in the already existing product. 

This process is defined as the trajectory of idea implementation, which involves following up 

on ideas in an interactive and collaborative process that involves different participants (for 

example: end-users, champions and professional developers). In these mutual development 

processes, the participants responded to the suggested ideas and contributed alternative 

solutions by building on previous responses, and in some situations the idea began “living its 

own life” in the community. In Articles 1, 2 and 3, the empirical data analysis showed that 

ideas about developing a product further often originated from end-users, champion or 

learners, meaning that ideas are initiated and partially propelled by them. End-users suggested 
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new ideas through for example “Improvement requests” (Article 1), or through creating tasks 

for the ongoing course in the cMOOC (Article 2) or through sharing new ideas for further 

developing the software product (Article 3).  

 An example of the trajectory of an idea implementation is Excerpt 3 in Article 3. In 

this trajectory, Champion 1 proposed an idea for the new feature, “Add notification 

preferences that are product specific,” which was followed up on by a professional developer 

who stated that this was “a planned feature,” indicating that it would be developed. Next, an 

end-user became involved in the interaction and initiated collaboration by extending the 

originally proposed idea to provide a better or more elaborate description of how the product 

could be developed, which was supported by another end-user. Within a long time span (up to 

several years), several end-users and champions asked for the status of the idea by expressing 

their need for having the requested feature developed. As a result, a champion answered by 

providing an update on the status of the idea as “being loaded up in our feature request queue” 

(Champion 7). Another champion then supported the idea. Over time, another end-user 

provided an alternative solution to developing the suggested idea, which was followed by 

another end-user describing yet another solution to this idea. Then, a champion answered by 

stating, “Sadly I don’t have an exact time frame for when this get released” (Champion 8). 

Finally, a professional developer announced that the idea had been implemented in the 

product and that it would become part of a future release (general product). Figure 7 provides 

a visualization of the trajectory of an idea from initiation to implementation and realization by 

visualizing the nonlinear process of a trajectory of idea implementation in mutual 

development of a product or learning resource, emphasizing how the processes occur in 

several rounds. In addition, Figure 7 is useful since it underscores the importance of also 

taking the participants’ roles into consideration when focusing on mutual development of an 

idea to a new feature. The participants are differentiated by color and shape: end-user (green 

and no hat), champion (blue and a triangular hat) and professional developer (purple and a 

square hat).
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Figure 7: Trajectory of idea implementation 

This dissertation builds on and extends previous work on user-driven innovation (von Hippel, 

2005) by presenting the trajectory of idea implementation from an innovative idea to an 

implemented idea as a feature of a future product release. The model of mutual development 

(see Figure 6) emphasizes that different participants contribute to the innovation and further 

development of an existing software product or learning resource in collaboration with several 

participants. This has similarities to the private-collective model of innovation (von Hippel, 

2005), which emphasizes that a company gains profit from its innovative end-users. This is 

often referred to as an alternative way of envisioning innovation processes emphasizing that 

by turning the process around and making the proprietary innovation freely available, 

enabling a crowd of people to innovate, it may result in gained profits from increased revenue 

from innovation ideas (von Hippel, 2005). In this dissertation, the mutual development model 

differs from the private-collective model in how suggested user-initiated ideas are 

implemented in the existing product. In the private-collective model, there is no filtering 

process for the ideas suggested by end-users, which means that this model resembles an 

aggregating model. In Articles 1 and 3, a prominent finding was the fine-grained and detailed 

analysis of the process concerning the features that derive from the end-users. All proposed 

features are not merely added to the general product. This finding implies that user-generated 

ideas go through a selection process in the company, where the professional developers have 

the power to decide what ideas to follow up, develop and implement. In Article 3, the 

selection process began when an end-user proposed a feature to be developed. If the idea was 

viable, a professional developer usually responded within a short time by placing it in a 

category of “planned”, “not planned”, “under consideration” or ” implemented.” Next, end-
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users and champions reacted to this response by collaborating and suggesting modifications to 

the originally proposed idea. Then, depending on the number of end-users that interacted and 

collaborated in co-creating the idea further, a champion intervened and sometimes supported 

the end-users, such as by stating, “professional developers, this feature is needed” or “an idea 

for further development is this and this.” After a considerable amount of time, the 

professional developers reentered the discussion and described the status of the idea, such as 

“a planned feature” or an “implemented idea.” This finding is an example of how professional 

developers can filter, fine grain and channel the incoming improvement requests for further 

development of the software products. In Article 3, the analysis of the processes around user-

generated ideas revealed a new user role of champion, which will be described in the next 

section. However, a limitation with Figure 7 is that it does not show the filtering processes 

that occur during the idea implementation trajectory. To make the model understandable and 

keep it from becoming too complex, these processes were taken out, but it remains important 

and is therefore discussed in the corresponding articles.  

6.2.2 Champion as an emergent user role 

A central finding of this dissertation is the identification in Article 3 of champions as a new 

user role that acts as an intermediary or moderator between end-users and professional 

developers. In Article 3, because of space constraints, the role of champions was not 

discussed in detail; therefore, it is elaborated here. The user role of the champion emerged 

from ordinary end-users who were designated as champions by the company because of their 

long-term commitment to the online community.
24

 Champions were characterized as active 

contributors to the online community by providing ideas and solutions for further 

development of an existing software product. The fact that there were approximately the same 

number of champions (47) as employees (50) for handling a massive number of participants 

(269.280) indicates that the champions played an important role in the company (see Table 3 

in section 4.2.1). Champions gained social status by receiving a “champion” icon and badge, 

which were placed next to their username in their profile, thus increasing their social capital 

in the online community. In the company, the champions’ tasks were two-fold, and these 

users dynamically switch between the two modes of work: 1) volunteer activity that 

resembles the task of an administrative or support person who represents customers; 2) part-

time employees and technically skilled actors who provide solutions to end-users’ feature 

                                                           
24

 Inspired by Article 3, I and Anders Mørch published a short paper on champions as a new, emergent user role 

(Andersen & Mørch, 2016b). 
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requests. This finding implies that utterances by champions are not entirely motivated by 

customer needs; they also have an interest in sustaining the company’s assets. One critical 

perspective in connection to this is the tension that is embedded in the nature of the dual roles 

of champions, acting as both end-users and part-time employees of the company. Champions 

share commonalities with lead users (von Hippel, 2005), who are described in section 3.3. 

Lead users are defined as members of a user population that has two characteristics: 1) They 

anticipate obtaining relatively high benefits from gaining a solution to their needs and may 

innovate to gain access to these benefits as soon as possible; 2) they are at the leading edge of 

important trends in the marketplace and therefore perceive needs that will later be experienced 

by many users (von Hippel, 1986). The role of the champion also resembles the notion of 

super users, who are end-users who tailor products to suit their own needs (Åsand & Mørch, 

2006). However, champions represent a new user role transcending the boundaries of 

traditional super users and lead users in that they actually get appointed as part-time 

employees due to their competence as domain expert users and all the spare time they have 

spent benefiting the company by responding other end-users` feature requests and issues with 

the product. 

6.3 Theoretical contributions 

In this section, two theoretical contributions deriving from the model of mutual development 

are presented. The online communities that mediate the interaction and collaboration is central 

to the mutual development process. Therefore, online communities can be interpreted as 

computer artifacts, and as continually evolving computing artifacts. I interpret the theoretical 

notion of computer artifact as being two folded: First, it can be viewed from a sociocultural 

perspective emphasizing how computer artifacts mediate actions in the world. Second, 

interpreting the notion of computer artifact from an EUD perspective implies an emphasis on 

the evolutionary aspects of computer artifacts. This section addresses sub-research question 2, 

which is theoretically oriented: “What characteristics of mutual development can be derived 

from a theoretical framework?” 

6.3.1 Computer artifact 

Computer artifact is a general and abstract term and is connected with computer-mediated 

interaction, as in online communities. Computer artifact as a term is not described to a great 

extent in recent research literature. The reason may be that when the notion of artifact was 

defined, computers and online communities did not exist; therefore, the term was not 
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considered. In the sociocultural approach, the theoretical concept artifact has a general 

definition that includes two types of artifacts (see section 3.1.2): abstract (i.e., language, signs 

and symbols) and concrete (i.e., hands-on tools such as a hammer and pencil) (Vygotsky, 

1978; Wertsch, 1991). Säljö (2001) emphasized that although signs in artifacts consist of 

meaning, they presuppose that the interpreter and user of the artifact understand the meaning 

of the artifact. The user of the artifact needs to understand the meaning of it in order to 

understand the idea or rationale behind it to make sense of how it is used. With regard to the 

focus of this dissertation, it is necessary that participants in online communities are enabled to 

and capable of using the computer artifacts given to them: They need to be able to interpret 

the meanings or codes embedded in the computer artifact. Furthermore, within the practices 

of educational research, discourse tends to downplay the material side of computational 

artifacts. In this dissertation, the computer artifacts mediating the mutual development 

processes are: a CRM (Article 1), an online P2PU (Article 2) and an online community 

(Article 3). Table 5 shows the characteristic defined as “mediating computer artifact”, 

providing an overview of computer artifacts in the three studies. These computer artifacts are 

computer-based which has implications for social practices, end-user modifiability (evolving 

artifact characteristics) and patterns of communication and collaboration. The implications of 

mutual development as computer mediated by online communities are elaborated in section 

6.5.1. The findings from the three studies in this dissertation indicate that a computer artifact 

can be characterized as not only a complex artifact but also one that allows for much more 

modification than predecessor artifacts. Computer artifacts have technological functions that 

afford different types of usage, such as interaction, collaboration and modification. Thus, in 

the mediation process of a computer artifact, the divide between the concrete tool and the 

abstract sign is not clear. The computer artifact is both a physical tool and a set of built-in 

abstract signs (i.e., program code). The material affordances of computer artifacts that are 

common across all three studies are as follows: (a) facilitate interaction and collaboration, (b) 

provide instant feedback and (c) provide incentives and tools for active participation. 

  The online communities in the studies mediate mutual development and have built-in 

functionality aimed at facilitating collaboration for this purpose. This functionality of the 

online communities is briefly discussed here, as it provides important contextual information 

for understanding the details of the mediation process. In mutual development, end-users and 

other participants in software product development express their opinions in several ways on 

how the product or learning resource should be further developed. In Studies 2 and 3, this 



91 
 

occurred as participants created discussion threads and replied to each other’s comments in 

the discussion threads. These online communities were structured as textual messages and 

replies posted in the community. As a result, the communities functioned as mediating 

computer artifacts by providing a common online space for mediating interaction and 

collaboration among the participants. 

 The online communities are (in the three studies) open communities in which 

participants can be active by creating new discussion threads and contributing to existing 

threads, and the different studies have different degrees of formalized structure built into the 

technological tool. For example, the CRM tool in Study 1 was highly structured because it 

provided very few options for how users could be active and contribute. One could post a 

question to the system and tag it with, for example “Improvement request,” etc. In Study 2, 

there was a much looser structure imposed, where learners and course organizers could create 

tasks and discussion threads in what ways they wanted. For example, it was not a requirement 

that the user had to tag new discussion threads with a topic when creating them. In Study 3, 

messages had to be tagged according to one of four prefixed topic categories: “share an idea,” 

“give praise,” “ask a question” and “report a problem.” The built-in structure in the online 

communities provided an indication of the activity carried out by the participants. Seeing the 

online communities as computer artifacts, when viewed from a sociocultural perspective, 

indicates how computer artifacts may change human behavior. Thus, the structure of the 

online community may shape the ways the participants use and create discussion threads. If 

the preexisting categories with which to tag ideas are broad enough, this works well as a 

structuring mechanism. However, it can also narrow the choices too much and decrease 

activity and creativity, which is the opposite of fostering active user participation. 

6.3.2 Continually evolving artifacts 

In all three studies, the findings showed that the artifacts in co-creation processes continually 

evolve. In their further development, new features are added to existing products or learning 

resources to improve them, foregrounding that a continually evolving artifact is a central 

characteristic of mutual development (see Figure 6). Fischer (2011) referred to the potential of 

“the unfinished,” and takes into account that design problems have no stopping rule, they 

must remain open and fluid to accommodate changes in the user environment. Hence, they 

can be characterized as being in a state of “perpetual beta,” that is, an always open, 

continually evolving system (Fischer, 2010). An example of how a product continually 

evolves is given in section 6.2.1, where the trajectory of an implemented idea is presented. 
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Other frameworks for the evolution of artifacts are the evolving artifact approach (Mørch, 

1997a; Mørch, 1997b; Ostwald, 1996) and the evolving artifacts framework (Mørch et al., 

2017). These frameworks shed light on evolutionary aspects of artifacts in artifact co-creation 

processes because they include them as a unit of analysis but do not apply rigorous empirical 

methods or focus on what occurs in the collaborative development of a shared artifact in the 

co-creation process, as is the case in Article 3.The affordances and constraints of an artifact in 

a co-creation process allows end-users to contribute to the development in collaboration with 

professionals. In investigating the factors that make participants willing to contribute by 

modifying “a never-finished product,” it is useful to examine the techniques that empower the 

different participants to participate in the continual development of the product. In all three 

studies, the end-users were content creators, a finding that emerged from the empirical data 

analysis through trajectories of idea implementation (section 6.2.1). In Article 1, meta-design 

(Fischer, 2010) is a central concept in understanding the active inclusion of end-users in the 

product development process, with distinctions being made between design time and use time. 

In meta-design, the Seeding, Evolutionary growth and Reseeding (SER) model is used to 

analyze empirical data (Fischer & Ostwald, 2002). The software computer artifacts are 

viewed as seeds that continuously evolve in response to collaboration between end-users and 

professional developers. A potential limitation of meta-design and the SER model is that it 

only allow for end-users to be included in the development process at the design-time or use-

time. In contrast, in Articles 1, 2 and 3, the end-users were active in all phases of the 

development process except the final execution phase that involved the professional 

developers performing “General development” in restructuring the software for a new 

compact release. The focus of modding differs because it promotes direct contributions by 

participants who make technical changes without the involvement of professional developers 

at any time in the process (El-Nasr & Smith, 2006; Jeppesen, 2004; Sotamaa, 2010). Modding 

is related to the “User–user collaboration” process that emerged in Article 3 and “Tailoring” 

from Article 1. The similarity of modding and tailoring was addressed by Mørch (1997a). He 

defined three levels of tailoring according to their complexity (i.e., ease-making modification), 

and two of these levels, integration and extension, accommodate mods. However, he did not 

focus on modding as a collaborative activity because modding is not primarily a collaborative 

activity, and modders often work alone. In Article 3, the empirical data analysis revealed that 

end-users created local workarounds to the product by collaborating, which resembles 

collaborative tailoring (Kahler, 2001). To understand the relationship between participants 
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who suggest changes to a shared computer artifact, the concept of co-configuration was 

introduced to focus on collaboration in further development of a product (Engeström, 2004; 

Victor & Boynton, 1998). In Articles 1, 2 and 3, several examples were provided pointing at 

how end-users and professional developers interact and collaborate in the continually 

evolvement and co-configuration of a product in line with Engeström (2004) and Victor and 

Boynton (1998). 

6.4 Methodological contribution 

The main methodological contribution of this dissertation is its integration of two different 

methods to analyze mutual development in mass collaboration, stemming from Article 3: 

SNA and IA. The methods derive from two different research traditions: SNA represents a 

quantitative approach and IA a qualitative approach. Integrating two different research 

traditions is not necessarily easy, but the mass collaboration context in Study 3 necessitated a 

method that could handle large datasets of up to several thousand participant utterances. SNA 

was selected as an appropriate method because not only is it used to study large datasets from 

a quantitative social science perspective, but it also focuses on the relational aspects of the 

participants’ interactions in a network or community (Scott, 2000). The mathematical 

measurements of SNA enabled identifying the power aspects that were latent in the online 

community by using degree centrality and betweenness centrality (Scott, 2000). The former 

revealed the “selection power” (i.e., the number of messages posted in the discussion thread) 

and the latter revealed the “control power” (i.e., how many other persons were dependent on 

this specific person to connect with other users in the network). Applying SNA to the 

empirical data yielded important information for making choices regarding what discussion 

threads and participants to examine in detail at the interaction level. This section addresses 

sub-research question 3, which is a methodological question: “What methods are appropriate 

for collecting and analyzing empirical data on mutual development in small group 

collaboration and in mass collaboration?” 

 SNA was used in two ways. It was used to select the criteria for providing a scientific 

foundation, and it provided arguments for choosing the excerpts that were included in the 

empirical data. The empirical data used in Article 3 were selected based on the SNA 

measurements applied to the entire dataset. After a list of the top 20 most central discussion 

threads was calculated, the three discussion threads with the highest activity, measured 

according to degree centrality, were chosen for deeper analysis. Twenty discussion threads 

were selected based on this measure since it gave a good overview among the total of 41 
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discussion threads. This was a manageable amount of data to analyze and present in the article. 

These top 20 discussion threads were screened with the research questions in mind to make 

sure no data was overlooked. There is a small possibility that some interesting discussions 

were not included in the top 20 discussion threads because their centrality and betweenness 

were overlooked. However, it was assumed that having identified the top 20 most active 

discussion threads to some degree reflects that there are some common topics of interest and 

relevance being discussed among end-users and professional developers. It was not taken for 

granted that the quantitatively most central and active discussion threads were the most 

interesting ones from a qualitative perspective. Therefore, several other discussion threads 

were also screened from a qualitative perspective. Applying SNA as a zoom on the empirical 

data provided a macro overview of the empirical data, where an overview of all of the data in 

the whole large data set was taken into consideration. Because the SNA data could not reveal 

the content of the discussion threads, IA was used to delve deeper into the concrete 

interactions that occurred in the discussion threads. IA is a framework for analyzing how talk 

and physical activity are intertwined in a turn-taking system when investigating human 

activities, such as talk, nonverbal interactions and the use of artifacts and technologies (Jordan 

& Henderson, 1995). Therefore, IA was applied for the in-depth analysis of selected empirical 

data from a qualitative perspective. 

 In summary, the empirical data were analyzed on two levels: (a) The macro level 

(SNA) yielded an overview of all the empirical data; and (b) the micro level (IA) provided 

detailed explanations of selected parts of the empirical data. This gave a fuller understanding 

of the phenomenon of mutual development than either method by itself could have done. 

SNA and IA were mixed during the collection of data (first SNA data collection occurred, and 

then the IA data collection) and during the analysis of data (SNA and IA analysis occurring 

simultaneously) by an extended IA table (See Table 1 in section 4.1.3). This integration of 

SNA and IA is the methodological contribution of this dissertation, adding to the current 

literature on mixed methods research. The version of mixed methods research applied in 

Article 3 parallels the criteria for integrative mixed methods research as suggested by Bazeley 

(2017). As elaborated in Chapter 4, the integrative mixed methods research employed when 

combining SNA and IA can be classified as a hybrid strategy (Bazeley, 2017), which is a 

strategy that inherently combines both qualitative and quantitative elements to create a single 

source or set of data that is further examined using iterative qualitative and quantitative 

strategies (Bazeley, 2017). In this dissertation, the methodology that I applied could be further 
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classified as a methodological bricolage (Bazeley, 2017). This term reflects the exploratory 

nature of the studies in this dissertation, particularly in its purpose being methodological 

piloting and innovating when testing out new methods. 

6.5 Implications 

In this section I will propose some implications of this dissertation to the research fields to 

which this study aims to contribute, EUD, CSCL and online communities. One implication 

for the fields of EUD and online communities is identifying the ”Trajectory of idea 

implementation, which underlines how end-users are enabled to be active contributors and 

content creators in potentially all phases of the software product development process (except 

the final execution phase in which the ideas are implemented by the professional developer or 

course organizer). As a result this transforms how the software product development process 

unfolds by pointing at new and different constellations of collaborating and interacting 

participants. Consequently, the traditional divide between end-users and professional 

developers, and learners and course organizers, become blurred. Another significant 

implication is the emergence of a new user role: champions. The role of champions has 

implications for user-driven innovation studies and the field of EUD because it indicates that 

lead users are not the only instigators of innovations (von Hippel, 2005). Hence, champions 

could be an important source for driving the mutual development processes forward.  

 The findings also have implications for CSCL and distance education when 

considering the relationship between learners and course organizers in cMOOCs in which co-

creating tasks is part of the course content. Even though MOOCs are the “new thing,” not 

much scientific research has investigated what occurs in them or their implications for the 

educational setting. Several questions are raised: Are MOOCs disrupting traditional education 

by turning the educational process “upside down?” What are the benefits of including and 

demanding end-users to be co-creators of course content in cMOOCS, which was examined in 

Article 2? One central question that remains unanswered concerns whether the quality of the 

tasks created by the learners (and in collaboration with course organizers) meets educational 

standards. The findings in Article 2 showed that the experienced learners in the cMOOC 

created more complicated tasks. Consequently, a tension emerged between the less 

experienced learners who needed easier tasks to solve and the more experienced learners who 

wanted difficult tasks. By enabling strong and resourceful learners to be part of co-creating 

tasks, are MOOCs becoming an educational approach for prioritizing elite learners and 

leaving behind slower learners? These pedagogical and didactical implications raise the issue 
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of the differentiation of resources, which must be addressed to prevent drop-outs and wasted 

time and effort. The cMOOC in Study 2 is characterized as an informal learning context, 

because it does not give credit points when participants complete it, implying that one can 

drop out at any point without any consequences. The learners can come and go, and they are 

not obliged to participate. However, there exist MOOCs that are provided within a formal 

educational framework. The distribution between formal and informal learning in MOOCs 

can be blurred. However, this is out of scope for this dissertation but could be an area for 

further research. The findings indicated that a product or learning resource that was the focus 

for further development through interaction and collaboration was continuously evolving. In 

contrast to traditional collaborative development processes in which a software product or 

learning resource often is prefixed, “finished,” and ready for distribution to the participants, it 

has transitioned to being an “ever-changing product or learning resource.” However, the 

following questions need to be addressed: How can it be ensured that end-users continue to 

provide the company with ideas for improving products? To what extent can the continually 

evolving software product or learning resource be expanded before it reaches the limit of 

maximum available features? In the context of mass collaboration, one implication of the 

findings concerns the effects of “word mouthing” (Kozinets, 2010), which refers to defending 

the company in online communities, for example when working towards becoming a 

champion. Another implication is that when customers are empowered to co-create products, 

they also are helping the company (Kozinets, 2010), and this may trigger part-time (paid) 

employment. A final implication of the findings that emerged in this dissertation is that SNA 

could provide a useful tool for companies to identify the most active contributors and the 

most powerful participants in their online community, and combining this with detailed 

interaction data can reveal important mutual development processes. 

6.5.1 Implications of mutual development as computer mediated by online communities  

In this section, two implications of mutual development are discussed: 1) computer mediated 

and 2) mediated by online communities. There are at least two different contexts in which 

computer-mediated interactions can unfold: co-located and distributed. Co-located computer-

mediated interaction refers to situations in which learners are physically located in the same 

place. An example is the use of ICT in classrooms during group work, when students are 

physically located in front of the same computer creating a wiki or learning how to use 

Minecraft in a classroom. Co-located interactions are not the focus of this dissertation. In 

contrast, the focus is on distributed collaboration, meaning that participants are distributed in 
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time and geographical location. One implication of the process being in a distributed setting is 

that it opens up the process. Participants in distributed computer-mediated contexts decide for 

themselves when and where they will participate; such processes are flexible with regards to 

time and place, as long as users have access to a computer with an internet connection and are 

registered as participants. This may lower the threshold for participation and thereby make it 

easier for participants’ to be active contributors. In addition, the distributed setting enables 

collaboration between a large number of participants as they do not occupy the same physical 

space. The co-located setting in classrooms is restricted in both time and geographical 

location. However, there are some limitations of distributed computer-mediated interaction as 

well. First, some participants may not be as motivated to engage in social interaction when 

one is not co- present. Second, not all people who are “participating” (e.g. logged on) in the 

online community may want to be active in the mutual development processes. In a computer-

mediated and distributed setting, one cannot prevent “lurking” and observing. A third 

limitation is that when a large number of people are gathered in an online community, they 

will most likely not know each other, and real identities may be hidden behind fake profiles, 

which may hinder fruitful interaction and collaboration. 

 Mediation by online communities has implications for the mutual development 

process. The online communities in Studies 2 and 3 are designed with features (e.g., 

discussion threads, connecting to social media profiles) to motivate participation and facilitate 

collaboration by providing an online community for sharing information and collaborating. 

This may motivate participants to be active due to ease of access and the fact that increased 

activity may increase participants’ social capital. The mutual development process in the 

online communities in the studies can be characterized by the participants entering the 

community with the intention of developing a software product or learning resource further, 

and they may end their collaboration when their goal has been achieved. This has similarities 

to the notion of Communities of Interest (CoIs) suggested by Fischer (2009) to distinguish 

this form of community from a community of practice (Lave & Wenger, 1991). In addition, 

an implication of the mutual development process being mediated by an online community is 

that it is transparent. All prior interactions and collaborations are available for everybody to 

see and evaluate in the community, as it is publicly available to those who are registered. As a 

result, this open nature of the community enables all participants to take part simultaneously 

in different mutual development processes occurring in the discussion threads. This aligns 

with the notion of CoIs, in which the participants do not need a shared understanding of the 
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task or goal at hand (Fischer, 2009). The text-based interactions in online communities are of 

a “permanent character” due to being stored in the community’s archive and organized in 

different discussion threads. One consequence of this is that contributions made by different 

participants can build on each other, which may facilitate collaborative knowledge creation. 

This has similarities to the collaborative knowledge creation metaphor (Hakkarainen & 

Paavola, 2005). The different discussion threads and their mutual development processes are 

started, stopped and restarted based on the needs of the community. A drawback of the 

permanent character of text-based interactions is that it may take time to get feedback from 

peers because of the large number of people participating and the large volume of 

information. A limitation of online mediation in a distributed setting is that it may weaken the 

socialization process, which is a central aspect of the sociocultural perspective. Exploring the 

use of the computer as a cultural tool and its connection to socialization processes through 

digital tools is an emerging area of research.  

6.5.2 Implications for the design of online communities  

In this section, some suggestions based on the implications of the research in terms of better 

designs for online communities based on the research presented in this dissertation are 

proposed:  

- Use an online community as a platform for mediating distributed collaboration 

organized around products or learning resources, emphasizing interaction between 

different participants. 

- Enable a software product or learning resource to continually evolve by enabling them 

to be active co-creators in all phases of the mutual development process. One 

suggestion for stimulating this is to structure discussion threads in online communities 

with tags. Participants should be required to tag a discussion thread in each post, as in 

the online community in Study 3. 

- Allow for power distribution between the participants to kick in first during the final 

decisions with regards to what ideas to pursue. The asymmetrical relationship between 

participants in the mutual development processes serves as a structuring mechanism 

and (arguably) a quality assurance of the results. For example, in Study 2, this could 

imply giving more articulated responsibility and power to course organizers with 

regards to creating tasks suitable for both less experienced and more experienced users. 

- Design the community in such a manner that it enables end-users to drive the mutual 

development process forward. In Study 1, the end-users who are active contributors do 
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this because they receive incentives from the company for their activity. Or, in Study 3, 

the end-users who are dedicated and frequently contribute with sharing ideas and 

solutions are sometimes promoted to “champions” of the community and can gain 

part-time paid employment in the company. 

- The online community should be designed with an infrastructure that can handle both 

small group collaboration and mass collaboration.  

- The community should have mechanisms for facilitating both short-term and long-

term mutual development processes. The community must be designed to enable 

mutual development and sustain it through defined responsibilities; such as a 

designated individual with whom to follow up on discussion threads that have been 

passive for a time. One possible design idea can be drawn from Study 3: using 

“champions” to follow up on passive discussion threads, spark discussions in dormant 

groups and trigger communication between end-users and professional developers. 

- Allow for ideas generated by end-users to take different directions in the discussion 

threads, some with the ultimate goal of ending up as implemented features in general 

products or learning resources. Some ideas end as local adaptations made by or for 

specific customers, as seen in Study 1. Other ideas are developed further locally in 

interactions and collaborations between different end-users, as shown in Study 3.  

 7. Conclusions, Limitations and Directions for Further Research 

This dissertation reveals how digitalization of life through increased use of online 

communities, creates new forms of collaboration and social interaction defined as mutual 

development. There is a changed focus from end-users as inactive consumers to active content 

creators in mutual development of a shared artifact. This emphasizes the empirical 

contribution with this dissertation, defining mutual development as a new form of interaction 

and collaboration where different participants (for example end-users, champions and 

professional developers) co-create in further development of a software product (Articles 1 

and 3) and learning resource (Article 2).When the research questions for this dissertation first 

were formulated, focus was on end-users because I was interested in understanding how they 

participated in artifact co-creation processes. However, when collecting the empirical data for 

Article 1, I became aware that end-users went beyond “just” participating in the software 

product development processes. The participants demanded to be involved in almost all parts 

of the mutual development process, and wanted to be co-creators of content. The findings in 
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this dissertation reveals the dynamics of how participants with different backgrounds and 

domain expertise interact and collaborate in diverse constellations of collaboration with the 

common goal of co-creating a shared artifact in further development of a software product 

(Studies 1 and 3) or learning resource (Study 2) in online communities. This dissertation 

aimed to understand the interactions and collaborations in the real world of a plethora of 

interactions and turn-takings in online communities as well as their implications for concrete 

activities. If end-users are empowered to become active contributors in the mutual 

development processes mediated by online communities, companies could benefit from this 

by encouraging engaged end-users to forward improvement requests to the company. Thus, 

end-users would drive the development process forward. On one hand, the company would 

benefit because the end-users work for them for free, and they would have access to end-

users` valuable knowledge about their own product, including ideas for the product’s further 

development. On the other hand, end-users received the requested development without 

having to pay for it. Furthermore, the analysis of the mutual development process revealed 

that champions are a new type of user role that mediates interaction and collaboration 

between end-users and professional developers. Mutual development emphasis the interaction 

and collaboration between all the different participants in online communities and how they 

together co-create shared artifacts, such as further developing software products or learning 

resources. However, it should be emphasized that the premise is active participants, and as 

seen in the empirical data, the online communities are situated in cultures of participation 

(Fischer, 2010) implicating active participants. Mutual development is characterized by a 

spirit of active and engaged participants who interact and collaborate through co-creating 

shared artifacts.  

7.1 Reviewing the research questions 

The main research question guiding the research for this dissertation is the following: What 

characterizes the online collaborative processes in artifact co-creation where different 

participants interact and collaborate in further development of a software product or learning 

resource mediated by an online community? This research question was addressed in section 

6.1, where the characteristics of mutual development reported in the three articles are 

elaborated, identified and defined. The research question was answered by connecting the 

empirical findings in the articles (and that were obtained in the studies). The findings are 

compared and synthesized according to common denominators that defined mutual 

development as an empirical and theoretical contribution. Mutual development is 
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characterized by interaction and collaboration among the participants involved in co-creating 

a shared artifact, mediated by an online community. The nuanced characteristics of mutual 

development are presented in Table 5. This table showed the empirical variations of the 

concept as derived from the studies presented in the articles and theoretical inspired concepts. 

Mutual development can occur both in small group (Article 1) and mass collaboration 

(Articles 2 and 3) contexts. It also can occur in both informal learning settings at work 

(Articles 1 and 3) and in informal educational settings (Article 2). Depending on the context, 

different processes emerge in mutual development of a shared artifact by the involved 

participants. A model of mutual development that emerged from the findings of this 

dissertation was created, described and discussed in section 6.1 (see Figure 6).  

 Sub-research question 1: What are the implications of mutual development for 

interaction and collaboration in online communities? This sub-research question is 

empirically motivated and is answered in section 6.2, in which two empirical contributions 

and implications of the mutual development processes are elaborated: the trajectory of idea 

implementation and champions as a new user role. The trajectory of idea implementation fine 

grains the collaborative process of mutual development as it “travels” between different 

participants, from the idea as proposed by end-users to its potential inclusion (in some 

instances) in the general product that is made available to all end-users. Champions represent 

a new hybrid user role with dual responsibilities in the community: part-time employees of 

the company and end-users who volunteer their expertise to the company during their spare 

time. Champions represent a new form of work in the digital age. They are end-users who are 

employed to help with product adaptation and other problem-solving tasks as well as to 

mediate between end-users and professional developers in different online communities. This 

sub-research question was also addressed in section 6.5.1, which discussed the implications of 

mutual development being computer-mediated and in an online community. 

 Sub-research question 2: What characteristics of mutual development can be derived 

from a theoretical framework? This research question is theoretically motivated, and it was 

answered in two rounds. First, it is partly answered in section 6.1. As shown in Table 5, 

mutual development is defined by both empirical and theoretical characteristics. The 

theoretical characteristics were derived from the conceptual framework described in Chapter 3 

and the literature review in Chapter 2. The theoretical concepts were tested on the empirical 

material in the studies, which led to the set of empirical characteristics shown in Table 5. The 

left-hand column in Table 5 presents the theoretically inspired concepts, and the other 
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columns present empirically inspired concepts. The theoretical framework was used for 

analyzing the empirical material. Second, this research question was answered in section 6.3, 

where two theoretical contributions became apparent in processes of mutual development: 1) 

the computer artifact as a mediating artifact and 2) the computer artifact as a continually 

evolving artifact. Computer artifacts are discussed in section 6.3.1, reflecting on the material 

sides in mediation, for example mediation through online communities. The concept of a 

product as “ever-changing” and continually evolving artifact depends on the constant 

feedback from end-users and champions.       

 Sub-research question 3: What methods are appropriate for collecting and analyzing 

empirical data on mutual development in small group collaboration and in mass 

collaboration? This methodologically motivated question is answered in section 6.4. The 

methodological contribution of this dissertation adds to the research field of integrative mixed 

methods. This contribution entails a hybrid strategy and a methodological bricolage. In 

Article 3, two methods, SNA and IA, were integrated to analyze the empirical data. SNA was 

used in integration with IA to zoom in on the IA data, which yielded a rich picture of 

information. SNA is a useful method for analyzing large sets of data, and it is used in two 

ways in this dissertation: (a) to select criteria for the empirical data examined and (b) to 

calculate centrality measurements that provide information about the social relations in the 

network and online community, such as identifying the most active and powerful participants 

in terms of communication choices (selection power) and the control of information (control 

power). 

7.2 Directions for further research 

This dissertation is an exploratory study where the purpose was to develop a new theoretical 

framework and conduct a methodological innovation. By creating a methodological bricolage 

it implies that the focus has been on looking for opportunities and possibilities for how to do 

it (e.g., rather than being concerned with whether it is necessary) and test it out in empirical 

contexts. This focus has been at the expense of spending time and space elaborating the 

critical perspectives. This is an area for further research. Further research complementing this 

dissertation would conduct additional empirical studies to test the new methodological 

framework in other contexts. Another direction for further research is to conduct further 

studies that apply the integrative mixed methods approach, integrating SNA and IA, in order 

to compare, contrast and extend the findings reported in Article 3. An interesting area for 

further research would be to interview representative champions and professional developers 
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about their work to confirm or refute the assumptions about their activities as reflected by 

their public statements in the online community’s discussion threads. In addition, managers 

were not included in the sample because they did not use the online community. However, in 

future research, it would be interesting to collect empirical data with the aim of gaining 

insights into managers’ ideas about the changes proposed to a computer artifact by end-users 

or champions. Insights could also be gained regarding the assumptions and consequences of 

the filtering processes used to decide which ideas and requests from customers to follow up 

and develop. Another interesting area for further research would be to follow a champion over 

time in a mutual development process to gather information about their social practices and 

how the transition from end-user to champion occurs.  
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Appendix 1: Passive consent posted in the online community (Article 3) 

 

Hello! 

My name is Renate Andersen and I am a researcher from University of Oslo in Norway. I am 

researching on how social media as a technology in an online environment such as Get 

Satisfaction is being used for communication between end users and professionals. I am 

reading and studying some of the discussion threads here at Get Satisfaction, this being one of 

them. If anyone wants to contact me or have anything to say I would be very happy to email 

with you.   

My contact information is: 

My name: Renate Andersen  

Email: renate.andersen@intermedia.uio.no 

My Webpage:  

http://www.uv.uio.no/intermedia/english/people/aca/renatej/index.html@intermedia.uio.no 

Yours Sincerely, 

Renate Andersen. 

  

Figure 8: Screenshot from one discussion thread at the GS online community where the informed consent 

was posted. 
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Abstract. The paper is a case study of customer-initiated software product de-
velopment. We have observed and participated in system development activities 
in a commercial software house (company) over a period of two years. The 
company produces project-planning tools for the oil and gas industry, and relies 
on interaction with customers for further development of its products. Our main 
research question is how customers and professional developers engage in mu-
tual development mediated by shared software tools (products and support sys-
tems). We have used interviews with developers and customers as our main 
source of data, and identified the activities (from use to development) where 
customers have contributed to development. We analyze our findings in terms 
of co-configuration, meta-design and modding in order to name and compare 
the various stages of development (adaptation, generalization, improvement re-
quest, specialization, and tailoring).  

Keywords: customer-initiated product development, software development, 
case study, empirical analysis, theoretical perspectives, mutual development. 

1   Introduction 

The goal of the research reported here is to identify areas where end-user develop-
ment (EUD) and professional software development interact. We have observed and 
participated in development activities in a commercial software house (referred to as 
company in the remainder of the paper) over a period of two years. We propose a 
model of the activities, which we refer to as mutual development. The model consists 
of the 5 sub-processes, which connects EUD and professional development. 

1.1   The Case 

The company is engaged in commercial software development in the area of project 
planning and management and provides consultancy services in using its tools. At 
present, the company employs 25-30 people, but they intend to grow and is concur-
rently expanding their staff and searching for new markets. The main market has been 
the Nordic oil and gas industry. To expand into new markets, particularly building 
and construction, the company has started to modify and improve its knowledge man-
agement practices regarding customer relations. As researchers, we were invited by 
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the company to give advice for how to improve knowledge management practices 
with customers. 

The company is known for their customer initiated product development approach, 
i.e. close interaction with customers to develop tailor-made products [1][31]. Custom-
ers are encouraged to report problems, innovative use, and local development to the 
company. This has been stimulated through long-term relationships (maintenance 
contracts) and user forums. Each year the company hosts a large showcase where 
customers are invited, and developers provide communication and information shar-
ing tools for customer interaction. This started with the telephone, then supplemented 
by mail, later extending to a Helpdesk interface, then a Customer Relationship  
Management (CRM) system, and most recently a Web 2.0 prototype created by the 
research team [29].  

Despite their small size, the company is recognized as a major player in the busi-
ness of project planning tools. They have several hundred customers and they have 
long-term commitments with many of them. One of their recent products is an add-on 
to Microsoft Project.  

Our main research question and objective is how there is mutual development be-
tween customers, professional developers mediated by software products and ICT 
support systems in the company we studied. By mutual development we mean that 
both professional developers and end users contribute to development as active par-
ticipants in both design and use. We identify the range of end-user development ac-
tivities (from use to design) taking place in the interaction between the company’s 
developers and some of their customers.  

We have identified five sub-processes (adaptation, generalization, improvement 
requests, specialization, and tailoring) by pinpointing what developers and customers 
are doing and where their activities meet and overlap. We base our analysis on inter-
views with developers, consultants, and customers, and on data from a video-recorded 
workshop. The findings are compared with previous research in EUD and analyzed in 
terms of co-configuration [7][8], meta-design [10][12] and modding [15][16]. The 
goal is to identify the interdependencies of EUD and professional development and to 
construct a model for their mutual development. 

The rest of the paper is organized as follows. It starts with an overview of EUD. 
Next, we present a survey of research in the intersection of EUD and software devel-
opment. Then we present three theoretical perspectives on EUD. We analyze our 
findings by comparing with the three perspectives. At the end open issues for further 
research is suggested. 

2   End-User Development 

End-user development is an umbrella term for research and development in end-user 
tools for application development. This originated with research that dealt with tech-
nological and organizational issues of an emerging field, such as end-user program-
ming in spreadsheets and tailorable systems [22]. Most recently, web application 
development has introduced a new line of R&D that shares many similarities with 
EUD (e.g., mashups, Yahoo pipes). However, EUD was perhaps first established as a 
research field with its own agenda in the European EUD-Net project (2002-3), which 



 Mutual Development 33 

defines EUD as “a set of methods, activities, techniques, and tools that allow people 
who are non-professional software developers, at some point to create or modify a 
software artifact” [21]. The different approaches to EUD vary with respect to how 
they emphasize methods, activities, techniques, and tools, and whether they focus on 
creation or modification of software artifacts. Furthermore, what a software artifact 
means also varies among researchers. Software tools, source code, design diagrams, 
application units, and application development environments have been mentioned. 
As an example, end-user tailoring is about methods, activities, techniques, and tools 
for adaptation and further development of existing software applications based on 
direct activation of tailoring tools from the applications’ user interface [25] [39].   

EUD is multidisciplinary and its rationale (the “why” of EUD) has multiple di-
mensions: human-computer interaction (HCI), software engineering, and organiza-
tional use. From a human-computer interaction perspective, EUD is about leveraging 
the deployment of easy-to-use ICT and turning them into easy-to-further-develop 
systems [21][28][40]. From a software engineering perspective, EUD is supportive of 
the trend of producing generic applications [2][24]. By “generic” is meant multifunc-
tional, domain independent, or application generators, i.e. “over designed” functional-
ity that can be configured to different user needs [26], or domain independent tools 
like groupware and basic drawing functionality, or “under designed” environments 
that support users in creating new applications [12]. For example, a groupware system 
can provide different users with different access rights to shared objects [33]. From 
the perspective of organizational use, the rationale for EUD is associated with the 
user diversity found in organizations employing advanced ICT. Users have different 
cultural, educational, training, and employment backgrounds. They are novice and 
experienced computer users (e.g. super user), ranging from the young to the mature, 
and they have many different abilities and disabilities [3][23][26].  

2.1   Integrated EUD 

EUD interrelates with software development in multiple ways, but (to the best of our 
knowledge) there are few studies that have examined EUD in terms of boundary 
crossing of two types of organizations (developer and customers). We survey the 
related work below EUD. We also include work that is not commonly associated with 
EUD in the survey. 

Stevens and Wulf [33] presented a case study of inter-organizational cooperation 
from the steel industry in Germany. They analyzed the relationship between two engi-
neering offices and a steel mill to identify patterns of cooperation that can serve as 
requirements for new designs. They found that there was tight coupling across organ-
izational boundaries, but also competition between the units. EUD was proposed in 
terms of a component-based framework for tailoring a groupware application at run-
time. The focus was on flexible access control for sharing material stored in electronic 
repositories among the interacting units. The new access mechanisms could be decom-
posed and integrated and the users were able to realize new access mechanisms that did 
not already exist in the groupware. By decomposing application components into sim-
pler ones and assembling the parts into new compounds (intermediate building blocks) 
and applications, users can modify existing applications and create new ones, without 
accessing the underlying program code [40]. 
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Eriksson and Dittrich [9] identified the reasons why tailoring should be integrated 
with software development. In a case study of a Swedish telecom provider, they found 
it was possible to provide end-user developers with the means to tailor not only indi-
vidual applications, but also the infrastructure in which applications are integrated. 
According to the authors, this is an area that might change faster than applications, 
especially in rapidly changing business contexts. To support this form of tailoring in 
the organization, they studied tailoring needs to coordinate better with software de-
velopment activities. In another study, Dittrich and Vaucouleur [4] found that cus-
tomization practices of an ERP system they studied at several sites were at odds with 
software engineering practices, resulting in a discrepancy in terms of integrated envi-
ronments for end-user development. 

In a case study in an accounting company in Norway, the activities of end user de-
velopers were followed and analyzed using Activity Theory [26]. The authors show 
how the organization successfully initiated a program to train super users [17] in con-
junction with introducing a new software application, Visma Business (VB). The 
research was formulated to address how super users engage in EUD activities in order 
to achieve an efficient use of VB, and how EUD activities were organized. In terms of 
organization, there was a certain division of labor within the community: 1) between 
the regular users and the super users, 2) between the super users and the application 
coordinator (acting as local developer), and 3) between the application coordinator 
and the professional developers. It was also interesting to find a new role for a local 
developer. This person’s responsibility was primarily to perform EUD activities at a 
general level, to work closely with some of the more experienced super users in the 
offices, and to communicate with the professional developers. This person general-
ized the results of useful EUD activities and made local solutions available through-
out the company.   

Explicit and implicit channels for communication between developers and users for 
the purpose of end user development have been proposed in a variety of contexts, 
especially in the area of CSCW. For example Mørch and Mehandjiev [27] demon-
strated that design rationale integrated with a tailor-enabled application could support 
indirect communication between developers and users and thus help end user devel-
opers to further develop their applications. Along the same lines, Stevens and 
Wiedenhöfer [34] developed a wiki-based help system for communication and infor-
mation sharing to be integrated with standalone applications. It provides online help 
to a community of users and thus enhances communication between developers and 
users with the affordances of Web 2.0. The authors claim this form of integration 
creates a more seamless transition between the use context and the resolution of a 
problem due to the familiarity users have with Wiki-based systems [34]. 

3   Concepts for Analysis  

We analyze our findings in terms of three theoretical perspectives on end-user devel-
opment in order to account for a broad array of relevant concerns, ranging from com-
puter science to application domains to organization of work: meta-design, modding, 
and co-configuration. 
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3.1   SER Model and Meta-design 

SER (Seeding, Evolutionary growth, Reseeding) is a process model for integrating 
end-user development with software engineering [11]. It is different from user-
centered design in HCI (e.g., prototyping) and from software engineering (e.g., speci-
fication driven methods). It has more in common with aspects of participatory design 
in that the SER model describes a sociotechnical environment for tailorable applica-
tions to be used over an extended period of time. It postulates that systems that evolve 
over a sustained time span must continually alternate between periods of unplanned 
evolutions by end users (evolutionary growth), and periods of deliberate restructuring 
and enhancement (reseeding), involving users in collaboration with designers [11].  

The SER model makes a distinction between design time and use time, which dis-
tinguishes developers’ activity from users’ activity. Integrating these two types of 
software development activities is the aim of meta-design: a framework to provide 
end users with tools that allow them to tailor and further develop professional tools in 
their own context [10][12]. Meta-designers use their creativity to develop sociotech-
nical environments in which other (less technical oriented) users can be creative in 
their own areas of expertise. Meta-design as viewed from a software engineering 
viewpoint defines flexible design spaces for end-user developers. Examples are tailor-
ing languages, application frameworks and EUD tools integrated with applications. 
This means the users interested in being active contributors should be supported in 
exploring an application’s potential for being incorporated in new activities, and 
evolving its functionally to support new needs [10]. To the extent this can be accom-
plished without end users having detailed knowledge of programming, meta-design 
becomes a powerful framework and perspective for EUD. 

The SER model has influenced the mutual development model we present below. 
In particular, we elaborate on evolutionary growth and reseeding and the dynamic 
interaction between them in the company we studied.  

3.2   Modding 

Modding is when users modify products by themselves, without the direct interven-
tion of professional developers. The term is a slang expression derived from the word 
modify that refers to the act of modifying a piece of software or hardware, originally 
conceived in the gaming industry. Modding is an alternative way of including cus-
tomers in product development processes. Modding can be seen to combine EUD and 
participatory design, in that it combines the inclusion of customers in both early and 
later stages of product development, depending on the customer’s needs. By adopting 
this activity, modding can be seen as extending the design environment approach to 
EUD [12][28][40] by making it possible for customers to promote an array of ideas 
and needs in the early stages of product development, even before a given framework 
exists.  

The outcomes of modding, called mods, range from minor alterations to very ex-
tensive variations of the original product [15][16]. An example of modding from the 
gaming industry is when hardcore players create hacks and figure out how to develop 
software add-ons to twist games’ parameters, such as the creation of a “No Jealousy” 
patch, which lets characters have more than one lover without either one getting 
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jealous [20]. What is even more interesting is how the original product serves as a 
platform for further modding for customers.    

Modding as an alternative approach to including customers in product development 
processes is a noteworthy concept since it engages the customer in different stages of 
the product development process. Modding is based on further development of an al-
ready existing platform. However, this must not be misunderstood. It does not mean the 
narrowing down of product development to simply be further development of already 
existing products, as is often the case with tailorable applications and evolutionary ap-
plication development [24]. On the contrary, it appears that already existing products 
may be “opened up” by end-user contributions in terms of generating new ideas for 
functionality, new features, and even new products. In many ways, it is the concrete 
(executable) applications rather than the more abstract application frameworks and 
tailoring languages that best serve as a platform for end-user development [24].   

3.3   Co-configuration 

Engeström [7] [8] adopted the term co-configuration from Victor & Boynton [35] to 
enhance the theory of expansive learning in order to address a new form of work that 
involves user participation from customers and employees in the development of 
products. Co-configuration implies both a new form of work and a new way of learn-
ing. Engeström draws on the empirical findings of a broadband telecommunications 
firm in Finland, focusing on learning as joint creation of new knowledge and new 
practices by multiple stakeholders [7]. Engeström, following Victor and Boynton 
[35], defines co-configuration as an emerging historical type of work with the follow-
ing general characteristics [7]: 

• Adaptive and adaptable customer products or services, or more typically integrated 
product-service combinations 

• A continuous relationship of mutual exchange between customers, producers, and 
the product-service combinations  

• Continuous co-configuration and customization of the product-service-customer 
relationship over lengthy time periods  

• Active customer involvement and input in the co-configuration work 
• Multiple collaborating producers that need to operate together in networks within 

or between organizations 
• Mutual learning from interactions between the parties involved in configuration 

actions.  

From this description, we can understand the term co-configuration as a type of 
work that includes active participation from customers in developing their products. 
One of the characteristics of co-configuration work is the great degree of customer 
participation required in order for it to work. For example, when developing project 
planning software to fit a user organization and its work tasks, it is important to in-
clude users as participants in the process since they are the ones who know what kind 
of work tasks the project planning tools are supposed to support. However, not all 
companies will benefit by such a strategy. For example, to what degree is the com-
pany dependent on involvement from customers? What happens if some customers do 
not see the value of being part of such co-configuration work? To what degrees do the 
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customers actually participate? To what degree is it reasonable to expect that custom-
ers will continue to participate over lengthy time periods?  It is probably realistic to 
assume that in today’s world of mass consumption the majority of end users will not 
want to design or contribute to further development of the products they use. We 
chose to focus on those customers who took an active part in the case we report. 

4   Method 

Our objective is to construct a model of mutual development between customers and 
professional developers as seen from a EUD perspective. The case study is designed 
to extend our own previous efforts by treating the interaction of two organizations 
(developer and customer) as the unit of analysis [26][31]. We identify the sub-
processes of the product development process studied. EUD is one component in this 
picture, but not the only one. By presenting the whole picture we wish to provide a 
comprehensive view of mutual development, which we present as different stages of 
activity, using examples and theoretical analyses to justify our claims. We used a 
qualitative approach as part of a case study. In addition, we used video and audio 
recorders to gather data. Moreover, we used open-ended interviews, focus groups and 
participant observations. 

4.1   Categorizing Data 

This section will elaborate on how the intermediate terms used to describe mutual 
development emerged as a result of analysis done while screening and analyzing data. 
The form of analysis used is ‘template analysis,’ which is the process whereby “the 
researcher produces a list of codes (a template) representing themes identified in their 
textual data [19].” This is both a top-down and bottom up process. Below, we have 
named some terms, more precisely the different stages of mutual development, repre-
senting different themes identified in the empirical findings. After identifying these 
themes, the data was analyzed with this in mind, using these themes as a template. 
King distinguishes three features in template analysis: defining codes, hierarchical 
coding and parallel coding [19]. 

Defining codes is to label a section of text with a code in order to index it as relat-
ing to a theme or issue in the data that the researcher has identified as important to his 
or her interpretation [19]. We had the research questions in mind the first time we 
went through the data, but in the second round of selecting data we categorized it 
accordingly. The categorization of “outer loop” and “inner loop” were used as “high-
level codes,” and may be connected with what King defines as hierarchical coding.  

Hierarchical coding “is codes that are arranged hierarchically with groups of simi-
lar codes clustered together to produce more general higher order codes” [19]. The 
high-level codes of “inner loop” and “outer loop” roughly clustered the data into two 
different terrains, one about customer-initiated development activity (outer) and the 
other about software engineering (inner). This was done deliberately to create an 
overview of the data. Knowing that our area of interest was mostly on the “outer 
loop” product development process, the data was analyzed again for topics within this 
domain. It was found that within the interviews there existed some sub-processes of 
outer loop product development. They were identified as Adaptation, Generalization, 
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Tailoring, Improvement Request and Specialization. Using these terms or codes as a 
template, the data was searched again in order to support these sub-processes with 
empirical evidence.  

Parallel coding is when the same segment of data is classified within two (or 
more) different codes at the same level [19]. In one instance, the same set of data 
excerpts was classified within the intermediate code “outer loop” and the lower order 
code Specialization, which is a stage within the inner loop product development. 
Therefore, parallel coding was used in this context. 

5   Data and Analysis 

At the end of the coding we ended up with the following five sub-processes (stages) 
of customer-initiated product development:  

• Adaptation: Adaptation is when a customer requests an improvement to an existing 
product and the company chooses to fulfill the request. It becomes an Adaptation 
just for this customer. Sometimes, the customer has to pay for this, sometimes not. 

• Generalization: Generalization occurs when a new version of an existing product is 
released and is available to more than one customer. 

• Improvement Requests: This is when customers request the company for extra 
functionality, report bugs and usability problems, and is viewed from the custom-
ers’ perspectives. 

• Specialization: Specialization is when the professional developers at the company 
create in-house builds. This is common in inner loop development processes where 
professional developers improve the products for their own internal work. This 
could potentially result in new features, but most often it entails refining the prod-
uct, reorganizing program code, and removing bugs. 

• Tailoring is about active end users who make adaptations on their own.  

We justify these stages using the data extracts and analysis below. The two first ex-
tracts define basic issues (types of process) that resurface in the other extracts and in 
the analyses. The last three extracts represent four of the five stages. 

5.1   Excerpt 1: Types of Improvement Request 

In the first excerpt, the focus is on how a developer (informant) judges the Improve-
ment Requests of the customer. This includes making a power decision as to what 
kinds of Improvement Requests to consider. The power to judge whether or not a 
customer Improvement Request should be accepted lies in the hands of the company’s 
professional developers. This excerpt does not go into detail about how exactly these 
Improvement Requests enter the company, but it does elaborate in what way the cus-
tomers ask for Improvement Requests. 

 

Informant: Often when they (the customers) want Improvement Requests they ask 
me if I can make a change (to the existing product), according to some 
needs they have. In addition they put it (the Improvement Request) into 
a list we have on the Internet. We receive a lot of Improvement Re-
quests and some of them are actually such good ideas that we want to 
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integrate them into our products. And there are other ideas that are 
really bad. There are also some ideas that are not so good (but they are 
doable), therefore we incorporate them if they pay for it. When doing 
this we make special libraries for that particular customer. Then this 
does not become a part of the system (the product).  

 
Improvement Requests turned out to be an important activity for communication 

with the company, requiring less technical expertise than Tailoring. Excerpt 1 is an 
example of how customers propose changes to the company’s products without doing 
any local development. Excerpt 1 shows that an Improvement Request is one of the 
prerequisite sub-processes of Adaptation. It is when a professional developer creates a 
new feature for an already existing product in accordance with the customer’s de-
mands. At the end of this excerpt, the informant introduces the theme of how they get 
good, possible (doable) and bad ideas for further development. If an idea is labeled 
good it is accepted as is. When an idea is categorized as possible it means that the 
idea is plausible, but will not become a part of the general product. It might be ac-
cepted under contract (with payment), and turns into a local Adaptation. Finally, an 
idea labeled bad is rejected outright. Implicit in this example is the assumption that 
the company’s employees are the ones who judge whether the Improvement Requests 
are good, possible or bad and have the freedom to make those distinctions. 

As seen from a meta-design and SER perspective [11][12], Excerpt 1 may be inter-
preted as an example of boundary crossing, namely that submitting, receiving and 
handling of improvement request cross the boundary of two organizations (customer 
and developer). It also indicates some of the decisions that have to be made before the 
“evolutionary growth” of an application at a specific site can be accepted into the 
“reseeding” phase by company developers. In this way, Improvement Requests can 
help to bridge the gap between EUD and professional development.  

The data in Excerpt 1 may have some commonalities with Engeström’s notion of 
co-configuration. Item number two in the definition of co-configuration (see Inte-
grated EUD) is about the mutual exchange between customers, producers and the 
product-service combinations [8]. Mutual exchange can be seen in this excerpt as 
well, between the customers issuing requests to the company and the professional 
developers handling these requests. The exchange for customers is getting the devel-
opment they want, while the company receives money for performing the develop-
ment (or more satisfied customers). 

If a request is categorized as good or possible, the next stage of Adaptation takes 
place. During the second stage of Adaptation terms like patch, build and version be-
come relevant, which we discuss below.  

5.2   Excerpt 2: Types of Generalization  

This is part of an interview one of the researchers had with one of the developers. The 
informant explains the software deployment (packaging) terms patch, build and ver-
sion as part of an elaborated answer to a question about improvement requests: 

 
Informant: There are three levels: we have a so-called patch, which is a quick fix 

to some sort of a problem. This is being sent out to the customer, which 
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is a (solution) right there and then. After the customer installs the 
patch, he tests if it works and then the problem is fixed. After a while, 
when we have made enough patches like this, we find new errors and 
the customers find errors and then we make a new complete program. 
That is what we call a build. On top of this, we have something we call 
versions; they could be (called) 3.4, 3.5, 3.5.1. They have more content 
and much more functionality. 

 

Patch, build and version are the developers’ responses to customers forwarding 
Improvement Requests in the Adaptation stage, which again can lead to Specializa-
tion and Generalization. Patch is understood as a quick fix to a problem. Patches are 
packaged extensions that fit specific versions. For example, if Word is being used to 
write some text and one’s references in EndNote are lost each time text is converted 
into PDF, the company could be contacted. They will fix it and send back a so-called 
patch, which is small program (a software component) that may be installed on the 
computer and linked with the main program, and the problem is fixed. Builds result if 
the company has had many quick fixes, similar to the example with Word, and 2nd 
order problems emerge (i.e., problems connected to the compatibility of patches). 
Then they create a build, which is a compiled program. Builds are associated with 
Specialization. Finally, a new version is both an extension and a generalization. It is 
an extension (improvement) of a build, and a generalization when a new version is 
made available to new customers and to the existing customers when they are due for 
an upgrade according to their contract. Generalization is a borderline activity between 
inner loop and outer loop product development. 

In Excerpt 2 it is evident that to a large extent, software development at the com-
pany proceeds with the SER model, as Fischer describes [11]. Excerpt 2 has a lot in 
common with the example Fischer uses to explain the reseeding phase, where open 
source software systems take some time to evolve, aided by using local (user created) 
extensions and the integration of patches (evolutionary growth), but eventually re-
quire major reorganizing in order to incorporate the patches and extensions in a co-
herent fashion (reseeding) [11]. In the company it happened like this: First the prod-
uct evolves locally as a result of patches created in response to customer requests, and 
when this becomes unwieldy the company’s professional developers create a build. 
Lastly, when the modifications become too numerous or are judged to be useful 
(good) for other (potential) customers, the developers create a new version of the 
product. However, Fischer does not distinguish between build and version. He uses 
the term reseeding for all developer activity associated with reorganizing multiple 
adaptations (patched systems) into unified (seamless) versions. Due to the complexity 
of this activity, it is useful to distinguish the multiple sub processes (types) of reseed-
ing and the interaction between evolutionary growth and reseeding. 

5.3   Excerpt 3: Improvement Request and Adaptation 

Excerpt 3 below illustrates how the Improvement Requests, as elaborated in the ex-
cerpt above, are differentiated. It also shows what is meant by Adaptation. 
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Question: 
 
 
Answer: 
 
Question: 
Answer: 
 

So, the rationale for a given upgrade lies with a specific customer, 
which means that a customer can be a part of setting the standards for 
what other customers receive. 
Mm, but if what one customer suggests is far off, then we just make a 
local adaptation for that specific customer. 
So, this becomes a new version for you then? 
What we have in addition to every menu choice is a so-called user 
option, it is placed in an “own” library, which can be linked, and al-
lows us to do further product development. 

 
What triggered the statement above is that one of the interviewers asked how the 

company develops their products. In sentence number two, the informant answers that 
if the customer’s request is “far off” they just make an Adaptation for this particular 
customer, as long as the customer pays for it. As mentioned above, this corresponds 
with an Improvement Request labeled possible. Excerpt 3 shows how an Improve-
ment Request labeled good may become available to all customers. The informant 
acknowledges after some hesitation and with elaboration that the customers are to 
some extent “defining” what other customers receive of product upgrades. They do 
this by suggesting Improvement Requests and other customer-initiated activities such 
as Tailoring. However in most cases Improvement request that are responded to by an 
Adaptation, providing a custom-made product for this customer by using patches or 
user options with the current released version of the product. In the last sentence in 
Excerpt 3, the informant explains what is meant by (local) Adaptation. It is associated 
with a patched system installation that can be continually adapted (further developed) 
by user options that are deployed in a separate package (own library). When installed 
in the system, it appears as a separate menu with items for the various user options.  

5.4   Excerpt 4: Generalization 

The above excerpt introduced the term “user option,” which is a special kind of patch. 
The related terms user option, patch and new version will be clarified in Excerpt 4 
below. The excerpt illustrates the generalization process. 

 
Question: 
 
Answer: 
 
Question: 
Answer: 
 
 
 
Question: 
Answer: 
 
Question: 
Answer: 

Do you have other examples of customers initiating new functionality to 
the product? 
Yes, we have done it for BuildingCompany and ABB… (two large 
European engineering and consultancy companies)      
What sort of new functionality did they want? 
Yes, well, it is. I don’t remember - it was years ago. I know that when 
they bought the product they had specific requirements that were origi-
nally not part of the product. But we wrote it into the contract as the 
functionality they wanted.   
Ok, so it was a part of the contract?     
Yes, they wanted it within a specific time period. Their requirements 
were rather demanding regarding what they wanted us to make.  
Was it an add-on specifically made for BuildingCompany or..  
No, it became a part of the product. Yes, it started as a patch, what we 
call a user option.  
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The informant underlines that a request for new functionality eventually became 
part of the company’s general product portfolio and was made available to all their 
customers. It is an example of Generalization. It becomes clear that in this situation 
the request for new functionality that BuildingCompany asked for was something 
specific they needed. The company wrote their demands into the contract. This ex-
cerpt reiterates a point made above, that good Improvement Requests would be incor-
porated into the next version of one of their products.   

The transition from Adaptation to Generalization is evident in Excerpt 4 since it 
describes an activity that involves one specific product (Planner) based on interaction 
with specific customers (Building Company in particular). The product has developed 
from small local extensions (patches and user options) to a basic core (in-house) ver-
sion to a new (released) version where generally useful local adaptations are incorpo-
rated into the new release. We interpret the last sentence of the excerpt to mean a 
step-wise integration into the product (from specific to general) along three steps. It is 
associated with the combination of the utterance of “No” and “Yes” that signify a 
contradiction and disruptive (non incremental) transition (from Adaptation to Gener-
alization). 1-2) Yes, it started as a special type of patch (user option), which is Adap-
tation, 3) no, it was only later incorporated into the product, which is Generalization. 
Adaptation represents the two first steps. First, the extra functionality BuildingCom-
pany asked for is a user option, which means it is only available for this specific cus-
tomer. Second, they want to make this available for later use, so they make a patch 
that the other customers can access upon demand, for example via the company’s web 
pages. Third, when there is a new version of the product, the extra functionality 
(patches and user options) have been incorporated in the product and therefore made 
available to potentially all customers. In other words, we may say that there is a grad-
ual development of the company’s products over the years, many of which are based 
on local development initiatives and Improvement Requests to generalized versions 
and back to new initiatives for further development, as new user contexts appear.  

Fischer and Ostwald’s SER model [11] suggests mutual dependency of evolution-
ary growth and reseeding, and this is supported by the findings reported here, namely 
that use time activity (Improvement Requests) can trigger design-time (Generaliza-
tion) activity. It is also related to SER in a more indirect way, in that Adaptation as a 
user-oriented design-time activity can lead to Generalization.   

Jeppesen underlines how a defining characteristic of modding is how “final mods of-
ten are freely revealed,” meaning that no users are excluded from using the new modi-
fied version” [15]. In the same way as final mods are freely available, the Adaptations 
made to products based on some customers’ ideas become available for all customers in 
the Generalization stage, when the suggestions from customers are accepted and inte-
grated into a new version of the product, as shown in the excerpt above. 

5.5   Excerpt 5: Tailoring 

Excerpt 5 shows how customers locally adjust a software product by end-user pro-
gramming to create their own extensions. Excerpt 5, from an interview with a cus-
tomer in the building industry, shows a customer stating that he has adjusted the 
product himself by writing code in the domain-specific language SQL. 
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Question: 
Answer: 
 
 
 
 
 
 
 
Question: 
Answer: 

Have you requested any wishes or needs for local adaptations? 
No, we have not got any special adaptations of the products (from the 
company). The reason for this is because I knew a great deal about 
SQL from earlier experience; therefore I managed to find a shortcut (of 
how to do it myself). I do not know the whole structure of the system, 
but it is available through ordinary documentation. There you get the 
whole (database) table structure and that has made it possible for me to 
find a shortcut through Access (a proprietary database management 
system) and allowed me to make some special (local) adaptations.  
So, in reality you have made your own adaptations to the products? 
Yes, you may say that. 

 
This excerpt illustrates Tailoring, which is the sub-process that most closely re-

sembles EUD as a standalone activity. Microsoft Office Access is used in conjunction 
with one of the company’s project planning tools for data storage. 

In the first sentence of this excerpt the customer states that the company has not 
adjusted the products for them. It is discovered that the reason for this is because the 
customer has made some adaptations to the product himself. He has tailored the 
product. This was possible for the customer because the products are well docu-
mented. In addition, because this customer was familiar with SQL, a high-level data-
base query language, it was natural for him to fix the problem himself to suit his 
needs. This excerpt is an example of what we refer to as Tailoring. In Tailoring, the 
customer actually locally adapts the product without any company involvement. This 
might mean creating a small program to work around an inefficient solution as shown 
in this excerpt.  

The reason the customer is able to tailor the product himself is because he is an ex-
pert project manager and is interested in learning how to work around a problem or 
inefficient solution when it appears. In other words, he is a super user. As an example, 
he describes how he can access and reorganize database tables as he sees fit and in a 
way that meets his organization’s needs.  The cost of this is his time and the skills 
required for programming, albeit simplified with a database query language like SQL 
compared to programming languages like Java. The advantage is that he will be able 
to see results of his ideas implemented relatively quickly as compared to the turn-
around time when ideas for change are submitted to the company via improvement 
requests. The interviewer asks if this is a way of doing local adaptation, and he con-
firms that his SQL programming can be perceived as such.  If Tailoring is followed 
with an Improvement request, tailoring might contribute to further development at the 
general levels, as was illustrated in the previous excerpt.  

In previous work, tailoring has been viewed as evolutionary application develop-
ment [24]. This view ignored the role of professional development and reseeding, and 
explored the design space of evolutionary growth for end-user developers. According 
to the mutual development perspective, this view must be updated. Based on the data 
reported here, tailoring is better conceived of as evolutionary design, in the sense that 
the local (customer) solution serves as a design for the general (company) solution, 
assuming it is accepted.   

The findings reported in this section have been condensed and depicted in the mu-
tual development model shown in Figure 1. Excerpt 1 can be seen as clarifying the 
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informants’ perception of the terms good, possible and bad. Excerpt 2 has a similar 
role for the terms patch, build and version (user options are further distinguished in 
Excerpts 3 and 4). Excerpt 3 also underlines the processes of Improvement Request 
and Adaptation, which are related in that one feeds into the other. Excerpt 4 exempli-
fies the stage of Generalization. It illustrates how a product becomes available to all 
customers. Finally, Excerpt 5 illustrates Tailoring by showing how a customer with 
some programming knowledge modified the product himself. It should be stressed 
that we have focused on the activities that involve end users (company customers) and 
multiple perspectives on developer-user interaction. We do not yet have sufficient 
data to illustrate the Specialization stage. 
 

 

Fig. 1. Different stages of mutual development: developer activity and customer-initiated activ-
ity co-evolve; the arrows indicate dependencies. Specialization is not addressed in this paper 
because it does not interrelate directly with end-user activities. 

6   Conclusions and Directions for Further Work 

Our main research question and objective is how there is mutual development be-
tween customers, professional developers mediated by software products and ICT 
support systems in the company we studied. Our findings points to the components of 
the product development process studied. It was found that within the interviews there 
existed some sub-processes of mutual development (initially formulated during the 
preliminary analysis as customer-initiated product development) [1]. They were iden-
tified as Adaptation, Generalization, Improvement Request, Specialization, and Tai-
loring.  

Mutual development is depicted in Figure 1. It is our first attempt to construct a 
model to integrate professional and end-user development [1]. Looking back, we see 
there are additional questions we would have liked to ask our informants, for example 
about the details of the customer-developer interactions. This was not possible in the 
current study. We cannot rule out that there may be sub-processes that have not been 
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identified, some that may have to be modified, and yet others that need to be elabo-
rated. This is part of future work. 

In spite of this, it is clear that EUD and professional development are interdepend-
ent, and represent two different activity systems, one (customer-initiated activity) 
feeds into the other (developer activity) and they co-evolve. This relationship is  
maintained because the developer organization (company) relies on input from active 
customers for continuation of its products as part of maintenance and consultation 
contracts, and to get innovative ideas for new products that can attract new customers. 
This is to some extent a result of the company’s small size and its operation in a niche 
market. On the other hand, customers rely on the company for project planning tools, 
training and constancy services, the ability to interact with the company’s developers, 
and in general the pleasure they get from seeing their suggestions for modification 
being incorporated in a later version of the product.  

The five excerpts we have shown to justify our claims illustrate how the products 
in the company have evolved from specialized and locally adapted instances to more 
general and stable ones in interaction with customers. It goes through an elaborated 
process of specialization (refinement), adaptation (domain orientation) and generali-
zation (one to many instances), starting with a stable (but non optimal) product ver-
sion that is gradually extended with locally developed extensions, user options, and 
patches. At some point this configuration becomes unwieldy and the system is re-
built. The new build may lead into a new version of the product if it will benefit the 
company and its other customers. Interaction between the stages is not unidirectional 
because new versions may lead to new local development and improvement requests, 
which repeat the process. 

We have used theories and concepts developed by other researchers in EUD and 
adjoining disciplines, in particular meta-design [10][12], co-configuration [7][8], and 
modding [15][16] to discuss our findings at a more theoretical level. These findings 
are summarized as follows. 

 
Findings According to the Meta-design and SER Perspective 

• Customers being active either as designers of aspects of solutions or as producers 
of new ideas 

• Interaction between customers and professional developers is the driving force of 
evolutionary development 

• Professional developers adapting the products in accordance with customers’ needs 
as main method to further develop the products 

• Project planning tools evolving as a result of being used in specific contexts 
 
Findings According to the Co-configuration Perspective 

• Both customers and professional developers gain from customer-initiated product 
development 

• Customers forwarding Improvement Requests and the company handling these 
form a sort of network 

• Customers are active in the product development process 
• Customer-initiated product development is a continuous process lasting for a long 

time 
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• When customers and professional developers interact in intimate ways to develop 
products, they can be considered collaborators 
 

Findings According to the Modding Perspective 

• Changes made to the company’s products by users vary in complexity 
• There are changes made solely by users  
• Some modifications become available to all customers. 
• Customer-initiated product development motivates technical-minded users 
• Customers suggesting or designing new features of a product in a way “open it up” 

for further development 
• When customers develop new features, it can be seen as a decentralized develop-

ment activity 

6.1   Directions for Further Work 

Our results can furthermore be extended along directions advocated by researchers in 
user-driven innovation, participatory design, and evolution of technology.  

Users can be creative and contribute to development without designing, and end-
user development is often triggered by innovative use of a tool as a first step to  
address a breakdown in use. Norman [30] suggests workarounds and hacks as two 
techniques people draw on in everyday situations when coping with difficult-to-use 
tools. Many companies are starting to realize that innovation can arise not only from 
the IT department, but also from the interaction with partners, suppliers, and custom-
ers. Eric von Hippel, a pioneer and long-time champion of studying users as innova-
tors in product development coined the term user-driven innovation. He has  
introduced a method for identifying sources of innovation, following “lead users” 
[38]. Many of the innovations he has studied originated with lead users’ novel use of 
an existing product or an adaptation of a product based on knowledge of a related 
product. For example the motocross series of bikes manufactured for teenagers during 
the 1960s and 1970s originated as result of teenagers’ desire for their bikes to resem-
ble adult motocross bikes. 

Researchers in information systems have used terms like super users [17], gurus 
[14], and boundary spanners [36] for a similar role as lead user. They share the view 
that these users help to democratize the design process, and study them by drawing on 
insights derived from empirical data gathered from user organizations, like we have 
done in this paper.  

In the area of software development, participatory design [6][18], directed observa-
tion [30], and strategic ethnography [32] are methods for addressing similar issues. 
Directed observation means to seek out and analyze the workarounds, hacks, and 
clever improvisations lead users and ordinary people create at work and at home [30]. 
Strategic ethnography is longitudinal studies following artifacts (packaged software) 
as they evolve over time, which has been referred to as capturing the biography of 
these artifacts [32].  

Based on a study of user driven innovation in an open source community von Hip-
pel [37] observed “the ability of user communities to develop and sustain exceedingly 
complex products without any manufacturer involvement is remarkable.” He  
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identifies the conditions that favor user innovation and explores how circumstances 
evolve, sometimes to include commercial manufacturers and sometimes not [37]. 
When commercial manufactures are included in the loop, the resulting inter-
organization activity structure can be compared with “mutual development.” When 
commercial manufactures are not included in the loop, the resulting organization can 
be compared with the emerging “user manufacturing” model. Aided by the Internet 
and Web 2.0 applications to support communication and information sharing and 
most recently “mashing” (combining existing web 2.0 applications to create new 
ones), this model has the potential to attract new interest in end-user development due 
to the enormous success of this platform to attract self-motivated contributors [13]. To 
leverage this potential for end-user tailoring and evolutionary design is an area for 
further research in EUD. 

In their study, Douthwaite and colleagues [5] state the following “as technology and 
system complexity increase so does the need for interaction between the originating 
R&D team and the key stakeholders (those who will directly benefit and be penalized 
from the innovation).” This is a hypothesis that requires further testing. It implies when 
software products increase in complexity, the interaction between developers and cus-
tomers must proportionally increase in order to successfully manage further develop-
ment and sustain the product. Otherwise, users will seek out other products that are 
simpler to use. The reason for increasing customer interaction as complexity unfolds is 
that a successful technology represents a synthesis of the developers and key  
stakeholder knowledge sets, and creating this synthesis requires more iteration and 
negotiation as complexity increases [5]. This is a hypothesis that ought to be explored 
in software evolution as well, in particular when end-users are enabled by EUD envi-
ronments and rich feedback channels to more experienced developers.  
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a b s t r a c t

In this paper we investigate computer-supported collaborative learning (CSCL) and innovation in a large-
scale distributed setting. Get Satisfaction (GS), a social media platform for involving customers in product
development activities, is our case study. In order to identify how end users contribute to product
development, we researched the interactions between end users, champions, and professional de-
velopers in this online community as they jointly constructed a shared artifact (a web application). We
collected publicly available platform interaction data over a six-month period (N ¼ 229 users). The
methods we employed are social network analysis (SNA) and interaction analysis (IA), which we com-
bined in a mixed-methods design. At the network level, we identified key actors according to centrality
measures. At the interaction level, we zoomed in on specific interactions. We propose a model of mass
collaboration in terms of four interaction patterns: 1) gatekeeping, control of excessive information
sharing, 2) bridge building, spreading information across groups in the network, 3) general development,
allowing professional developers to create new software functionality and update existing software, and
4) user-user collaboration, facilitating non-centrally organized development activities, ranging from
feature requests to local development. We discuss our findings and compare them with related research.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

With the rise of web 2.0 technologies and social media there has
been a turn toward users becoming content creators, and web
platforms are now largely user-driven. There are many implications
to this; for education, the internet is now a platform for collabo-
rating, sharing and connecting people rather than just a source of
information. This shift has enabled ordinary people to become
active contributors by interacting in distributed settings and in
multiple configurations, contributing a range of different skills and
expertise. This “bottom-up” approach to knowledge production has
challenged the “top-down” approach prevalent in other areas (e.g.
Encyclopedia Britannica vs. Wikipedia; predefined curriculum vs.
self-driven learning) and is characterized by collective and open-
ended production where an anonymous mass constitutes an
important stakeholder. A common term for this is mass collabora-
tion (Cress, 2013; Tapscott & Williams, 2008).
tment of Education, P.O. Box

. Andersen), anders.morch@
The essence of mass collaboration resides not only in new
technologies and enhanced connectivity but also in the interaction
and collaboration of a large number of participants from different
places and time zones (Halatchliyski, Moskaliuk, Kimmerle, &
Cress, 2014) and in the creation of shared artifacts (Moen, Mørch,
& Paavola, 2012; Paavola, Lipponen, & Hakkarainen, 2004). New
opportunities for collaboration have become possible through so-
cial media, where users can contribute to knowledge building in
the large, such as onWikipedia (Cress, 2013). A consequence of this
for education is that small group collaboration needs to be under-
stood within the framework of mass collaboration. However, the
majority of studies in the field of computer-supported collaborative
learning (CSCL) investigate collaboration and knowledge building
in small groups and classrooms (Scardamalia & Bereiter, 2006;
Stahl, Koschmann, & Suthers, 2006). In the present study, we
used empirical data from the Get Satisfaction (GS) online com-
munity to investigate interaction between end users, champions,
and professional developers in their joint effort to improve a soft-
ware product. According to Heiskanen, Hyysalo, Kotro and Repo
(2010), there is a need for improved research methods for investi-
gating product development collaboration between professional
developers and end users, as previous studies have glossed over
moment-to-moment interactions and knowledge sharing in user-
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developer relations. Our approach is unique in that it combines two
traditions: CSCL and innovation studies. To accomplish this, we
used two levels of data: fine grained empirical data of social in-
teractions and a global viewof the network and its social structures.
We analyzed these two levels in conjunction through a mixed-
methods framework to propose interaction patterns of user-
developer collaborations.

The research question guiding our inquiry is “What are the
patterns of interaction between end users and professional developers
in a mass collaboration community, as seen from a mutual develop-
ment perspective?” The first part of the question addresses the
network level (information paths and powerful actors), and the
second part incorporates what the participants discuss and what
roles they perform. We wanted to investigate both the interaction
patterns of the online GS community and focus on some specific
social practices in the community during mutual product devel-
opment in order to extend prior research. In our previous work
(Andersen & Mørch, 2009; Mørch & Andersen, 2010), five sub-
processes of user-developer interactions were identified at the
small-group level, leading to the formulation of the term “mutual
development.” Here, we take this one step further by scaling up
from small-group collaboration to mass collaboration and inte-
grating SNA and IA.

Several researchers acknowledge social network analysis (SNA)
as a highly relevant and necessary research method for describing
and understanding interaction patterns in CSCL (Cress, 2013;
Halatchliyski et al., 2014). For example, Halatchliyski et al. (2014)
have underscored how SNA is a unique and largely unexplored
method for tackling the large-scale dimensions of mass collabora-
tion within CSCL. De Laat, Lally, Lipponen, and Simons (2007) have
used SNA in a mixed-methods approach to provide an analytical
framework for understanding message exchanges among mass
collaboration participants, capturing a richer, and more accurate,
picture of the complexity of such conversations. Our approach
differs from previous studies in two ways: 1) it combines SNA with
interaction analysis (IA) and 2) it explores patterns of interaction
around the development of a software artifact.

The paper is organized as follows: First, we survey related work.
Then, we describe our case study and the context for the study.
Next, we present and argue for our mixed-methods approach to
data collection and analysis. We then present and analyze our
empirical data by focusing on topical findings, presenting repre-
sentative excerpts as instances of mass collaboration in customer-
initiated software product development. We compare our find-
ings with results reported in the literature we surveyed. Finally, we
summarize our findings and suggest some directions for future
research.

2. Literature review

2.1. Mass collaboration

Tapscott and Williams (2008) coined the term “mass collabo-
ration” to describe how people can join forces in self-organized
communities to dynamically produce new goods and services.
Their work has not been without critique. For example, Elliott
(2007) claimed that they failed to provide an adequate definition
or criteria for discerning collaboration from other collective activ-
ities such as cooperation and coordination, making the term a
buzzword and stripping it of analytical value.

Cress (2013) differentiated between formal and informal
learning when she defined mass collaboration, emphasizing that
formal learning involves knowledge building in smaller groups in
classroom settings, whereasmass collaboration is about knowledge
building “in the wild,” usually outside educational institutions and
often in informal or semi-formal contexts of work and leisure ac-
tivities. She found that these activities induce individual learning
while demonstrating collaborative knowledge creation in wiki-
based systems, further developing shared knowledge artifacts
(Cress, 2013).

Halatchliyski et al. (2014) have discussed the relevance of mass
collaboration for CSCL, proposing collective knowledge to be
constituted as substance and by participation. By studying article
production in Wikipedia, their study shows how collective
knowledge is manifested in the structure of artifacts and can be
traced back to the collaborative activity of authors with different
levels of experience and expertise (Halatchliyski et al., 2014).
Wikipedia's interconnected articles represent a network and were
thus analyzed using a network analysis approach. This form of mass
collaboration was defined as a knowledge building activity:
creating shared knowledge based on existing, openly accessible
knowledge in collaboration with many other users.

Forte (2015) is critical of the use of the term “knowledge
building” in conjunction with mass collaboration, arguing that the
discursive processes associated with article creation in Wikipedia
cannot be associated with knowledge building. Yet, despite the
critique of the collaborative learning potential of Wikipedian dis-
courses during article creation and discussion, Forte (2015) agrees
there has been little attention paid to how information is selected,
vetted, and verified by learners in this community. Our study differs
from these studies in that we address another form of mass
collaboration, mutual development, manifest in two ways: 1) there
is an asymmetrical relationship between the participants, pro-
fessionals (software developers) and amateurs (customers and
end-user developers) and 2) the goal of their activity is to produce
both concrete (software tools) and abstract (knowledge) artifacts.

2.2. SNA studies in CSCL research

De Laat et al. (2007) used social network analysis to study pat-
terns of interaction in a networked learning community, investi-
gating how its members share and construct knowledge. The
authors used a mixed-methods approach, combining content
analysis, critical event recall and SNA.

Siqin and colleagues (2015) investigated synchronous dis-
courses between 27 Chinese undergraduate students collaborating
in fixed groups during an introductory research methods course.
They used a multifaceted analysis (involving social network anal-
ysis and content analysis) to assess online discourses and examine
its potential relationship to individual learning throughout the
course, as well as to examine different aspects of collaboration.

Martinez et al. (2006)have suggested that SNA can serve as an
appropriate method for studying interaction patterns and provided
examples of this in three different CSCL scenarios. They demon-
strated how effective the method is for supporting the study of
participatory aspects of learning at the network level.

Our study differs from previous studies in that we used amixed-
methods approach, combining SNA and IA, and applied this to
discourse processes in mass collaboration. Our work builds on the
notion of “collaborative knowledge creation” developed in the
European KP-Lab (Moen et al., 2012; Paavola et al., 2004) and in-
tegrates CSCL with innovation studies.

2.3. User-driven innovation

User-driven innovation (UDI) refers to innovation by end users,
customers, or consumer of products. Eric Von Hippel (2005) argued
that integrating active users in companies' product development
processes may lead to product innovation and value creation. He
introduced a method for identifying sources of innovation by
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following “lead users.” A lead user is an inventor of something
(product, feature, or idea) that is picked up and transformed into an
innovation by a company or an early adopter and champion of the
product. UDI has been studied in open-source development (OSD)
and thus is connected with mass collaboration in the sense that
open source development was a source of inspiration for the notion
of “peering” in mass collaboration (Tapscott & Williams, 2008).

The private-collective model of innovation is a conceptual
framework for understanding UDI (Von Hippel& Von Krogh, 2003).
It combines the private-investment model and the collective-action
innovation model in order to explain the creation of public goods
through private initiatives. It is based on the assumption that in-
novators who privately participate in creating public goods benefit
more than free riders who consume those goods. A similar process
occurs in mass collaboration on software development when
interested users have the skills and tools to locally adapt (e.g.,
tailor) the software to their own needs (e.g., through hacks, mods,
and other local development techniques) (Mørch, Hansen, &
Ludvigsen, 2007). Collaborative tailoring of software by end users
can bring benefits to a group working together to locally adapt a
shared software system (Kahler, 2001). Based on a survey of pre-
vious work and an empirical study, Kahler (2001) suggested eight
design principles for collaborative tailoring: 1) giving “adminis-
trator rights” to users to access, modify, or share tailored files, 2)
sharing tailored files, 3) browsing tailored files, 4) providing users
with awareness of others' tailoring activities, 5) making annota-
tions and automatic descriptions possible, 6) allowing for the
exploration of tailoring files, 7) making administration and coor-
dination easy, and 8) supporting a tailoring culture. This form of
collaboration demonstrates the benefits of involving end users in
the development process. Our analysis is informed by the concept
of mutual development (Andersen & Mørch, 2009; Mørch &
Andersen, 2010), or interaction between two interdependent soft-
ware development activities: end-user (local) development and
professional (in-house) development.
Table 1
Tree snapshots of participation count according to user groups in Get Satisfaction
forums over six-month intervals. The vast majority of participants are end users
(customers).

Overview March 2012 September 2012 March 2013

Topics posted 13,512 14,850 19,747
Participants (all) 259,119 262,017 269,280
Champions 29 29 47
Employees 43 43 50
End-users 259,047 261,945 269,183
3. Case description and participants

The data presented in this paper is from a case study of Get
Satisfaction (GS), a company (Get Satisfaction, 2016) which offers
online customer management tools and provides a community
platform for facilitating collaboration and interaction between
participants, most of whom are customers either of GS itself or a
company using GS tools. Get Satisfaction was established in 2007
and empowers more than 63,000 online communities; it has more
than 9,600,000 visitors a month (as of 2015). The object of this
study was collaboration on the GS platform in order to further co-
develop it; we followed one of the communities over a six-month
period in 2012e2013.

The support community at Get Satisfaction is continually
evolving and is organized around question/answer (discussion)
Fig. 1. Screenshot of the online support community and the
forums, where anyone who is registered can start a new thread or
topic and tag it with one of the system's four thread categories: 1)
Ask a question, 2) Share an idea, 3) Report a problem, and 4) Give
praise. A screenshot of these categories can be seen in Fig. 1.

Table 1 shows the enrollment data for all threads during the
time of the study. GS employees are referred to as developers,
customers are referred to as end users, and champions belong to
both classifications. Champions are customers appointed by GS
employees after demonstrating extraordinary skills with GS soft-
ware. They are given special privileges and may become part-time
GS employees, paid for their support to the community.

Participants contribute by posting new messages, replying to
previous messages, commenting, identifying moods, “liking” pro-
posals, and rating each other's contributions by giving “stars.” Fig. 2
is a screenshot of a few conversations from the “Share an idea”
category.

The GS online community is reminiscent of a social media
platform. We were interested in studying the collaboration spaces
in this community during mutual development, with a focus on
hownew ideas for the further development of existing products are
initiated, discussed, and spread in the community, captured by talk
(text messages) inside the discussion threads, and emerge as
recurrent interaction patterns in mass collaboration.

4. Methods and research design

4.1. A mixed-methods approach

We used a mixed-methods research approach to address the
research question; this means that both quantitative and qualita-
tive data were used (Tashakkori & Teddlie, 2010). We combined
social network analysis and interaction analysis (Fugelli, Lahn, &
Mørch, 2013). Relational aspects of social structure were the unit
of analysis for SNA, and conversational turn taking in discussion
forums was the unit of analysis for IA. Roughly speaking, we used
SNA to describe the “climate” of our data and IA to describe the
“weather.” This means we used SNA to get an overview and identify
global attributes such as the most powerful participants, how they
emerge as such, what subgroups they belong to, and how discus-
sion forums and individuals are connected across all forums. We
four different categories for tagging discussion threads.



Fig. 2. Two screenshots of a discussion thread “Add notification preferences that are product-specific.” The topmost image shows the message that spawned the thread, and some
replies are shown below.
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used IA to go into the details of topic of conversation. IA is not
commonly used in conjunction with SNA because SNA largely de-
pends on quantitative data and IA on qualitative data, therefore a
mixed-methods approach (Tashakkori& Teddlie, 2010) was used to
combine them, which we explain below.

4.2. Collecting the empirical data

Virtual ethnography, researching internet communities (Hine,
2008; Kozinets, 2010), is the method we employed to collect the
data. Virtual ethnography was a plausible method because the in-
teractions are naturally occurring in the GS support community
(i.e., they are a publicly available social phenomenon). When
gaining access to the discussion threads, no login name or pass-
word credentials were needed; the information was open. How-
ever, the first author also sent a letter to GS asking for permission to
conduct research on their social media platform. Our participant
observation approach is referred to as non-obtrusive (Kozinets,
2010) or “fly on the wall” (Hine, 2008), meaning we as re-
searchers were not visible in the online community during field
research as we did not post anything. The first author followed the
postings of the support community from the beginning of March
2012 to the end of August 2012. Additionally, earlier discussion
threads that had been marked with the tags “Share an idea” and
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“Give praise”were scanned. When collecting the empirical data we
as researchers are obliged to reveal as much as possible about the
nature and aim of our studies to our informants, as well as
providing information about our methods (Boellstorff, Nardi,
Pearce, & Taylor, 2012). However, the notion of informed consent
in virtual ethnography is difficult to follow through. Therefore, a
passive consent for each discussion thread being analyzed in GS
online community was created. The first author gained passive
consent by posting a message to the respective discussion threads
and informing the participants that the discussion thread was part
of a research project and if some persons in the community did not
want to participate they could opt out by sending an email to the
first author and the person's data would be removed from the
research project. None chose to use this option.

4.3. Selecting and categorizing the empirical data

The selection of the empirical data, participants, and population
were done in steps. First, we decided to extract 41 discussion
threads from the GS support community. These threads were
selected due to their relevance to our research question and our
research interest in mutual development (Andersen & Mørch,
2009, 2013; Mørch & Andersen, 2010). This led us to the top-level
categories of “Share an Idea” and “Give Praise” because the pro-
cess of mutual development starts with end users sharing an idea
for developing a product further (Andersen & Mørch, 2009; Mørch
& Andersen, 2010). Sharing an idea entails proposing an idea for
improvement to (parts of) an existing product (Fig. 1). Giving praise
means to credit those who do a substantial amount of work for
others in the community. To capture the historical record and
context for the interactions we decided to go six months back in
time to collect those discussion threads that were still ongoing
when we started data collection. From there, we chronologically
focused on the 41 threads. We ignored the two other sub-
communities (“Ask a question” and “Report a problem”), mainly
for practical reasons. Due to the large numbers of participants
(269,280) and postings (19,747) (see Table 1), it was necessary to
narrow down the data in order to perform the research; from this,
the need for new methods emerged, and we chose to conduct SNA
in combination with IA. Data selection and categorization followed
a two-step zoom-in process: 1) network data selection and 2)
interaction data selection.

4.3.1. Network data selection
We used a collection of related software tools to perform our

network analysis. The first author used a combination of Discourse
Network Analyzer (DNA), University of California Irvine NETwork
(UCINET), and NetDraw. DNAwas used to collect the empirical data
by transforming text-based conversational data into a formal
network (Leifeld, 2010). The first author manually coded 4275 lines
of forummessages into DNA, generating a set of higher order codes
before exporting it to UCINET for SNA analysis. The selected pop-
ulation included 229 different users who were affiliated with 41
discussion threads, involving 546 code statements (utterances) and
31 higher order codes (Table 2). UCINET (Borgatti, Everett, &
Freeman, 2002) represents data as matrices and can perform ma-
trix operations to generate results. The results are presented as
tables of measures of nodes and visual displays of networks of
Table 2
Overview of the population coded in DNA (Discourse Network Analyzer).

Participants Discussion threads Higher order codes Utterances

229 41 31 546
nodes and ties using the drawing tool NetDraw (Borgatti et al.,
2002).

At the network level, we identified the most active discussion
threads and participants (nodes) according to centrality measures
(Freeman, 1979). We selected the 20 most active threads and nar-
rowed the field further by choosing threads that revealed cross-
disciplinary (developer-user) interactions (i.e. informed by our
research question). We then selected four empirical excerpts from
conversations occurring in the most central and largest discussion
threads according to degree centrality and betweenness centrality
(Freeman, 1979). In addition we screened the data from a qualita-
tive perspective and looked for relevant data according to our
research question.

4.3.2. Interaction data selection
We thematically coded the interaction data (textual conversa-

tions) using template analysis. We included all utterances in each of
the four empirical excerpts that were chosen. The essence of tem-
plate analysis is that the researcher produces a set of codes (a
“template”) representing themes identified in their textual data
(King, 1998). This combines top-down and bottom-up analysis,
resulting in a set of intermediate terms (higher order codes in
Table 2) to create the templates. King (1998) distinguishes three
features of template analysis: defining codes, hierarchical coding, and
parallel coding. Examples of defined codes are “end user sharing an
idea for feature request,” “user providing solution for suggested
feature request,” “feature request implemented into general prod-
uct,” and “champion providing solution for suggested feature
request.” We then went through the empirical data once more in
order to cluster it into part-whole groups, as an approach to hier-
archical coding (King, 1998). Examples of these higher order codes
were “further development of the product,” “general develop-
ment,” “customer-initiated development,” and “user-user collabo-
ration.” Parallel coding, which refers to the classification of the
same segment within two different codes at the same level, was not
relevant to our data analysis (King, 1998).

4.4. Data analysis

Data were analyzed both quantitatively and qualitatively; first,
SNA was used to get an overview of the totality of data (network
structure and powerful actors), and then IA was used on individual
messages (what is talked about). This was not a strict linear pro-
cess; we moved between scanning SNA and IA data.

4.4.1. Social network analysis
As a quantitative approach to studying large online commu-

nities, SNA provides a set of techniques and operations for
analyzing the relational aspects of social structures (Scott, 2001),
drawing on a library of algorithms and computational techniques
(Borgatti, Everett, & Johnson, 2013; Freeman, 1979). We computed
the degree centrality and betweenness centrality for each actor
(Freeman, 1979) using UCINET (Borgatti et al., 2002). These mea-
sures were chosen because theywere relevant to our research focus
and allowed us to identify powerful actors in the network. Degree
centrality is defined as the number of ties/links incident upon a
node (Scott, 2001). In our case, this means the number of messages
a person has posted to a discussion thread, and for discussion
thread nodes the number of participants who post in a thread. A
personwith a high degree centrality has “selection power” (i.e., the
ability to choose among alternatives, e.g. persons or threads) and it
makes this person less dependent on any specific actor or thread
(Hanneman & Riddle, 2005).

Betweenness centrality, on the other hand, is defined as the
number of times a node is on the shortest path between two other
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nodes in a network (Freeman, 1979). This means that the more
persons that are dependent on a user to make connections with
others in the network, the more power that user has, which is a
form of “control power” (Hanneman & Riddle, 2005). In our case,
betweenness centrality can tell us the probability of a user being in
a position to share or withhold information or otherwise exercise
control over who receives information in the community. A person
with high betweenness centrality in the GS community contributes
to several discussion threads but has few postings in each thread,
contributing mainly to those threads that are likely to be decisive
(e.g., succeed in or, alternatively, fail to implement a new idea).
Degree and betweenness centrality were calculated for the 20 most
active participants and discussion threads in the network.
4.4.2. Interaction analysis
In order to analyze the content of messages in the different

discussion threads, we used a version of IA (Jordan & Henderson,
1995), where we looked at log data in discussion threads. Thus,
we applied the idea of IA to focus on turn taking in connectionwith
exchanged textual messages in the online community, along the
lines suggested by Arnseth (2004). The online setting precluded an
analysis of language work in terms of linguistic utterances in f2f
discussions and the separate analysis of artifacts through deictic
references (Arnseth, 2004; Jordan & Henderson, 1995). By “inter-
action” we refer to one participant's response to another utterance
in the discussion thread. Artifacts are illustrated by intermediate
results (screen images) produced by the online community.

The following central concepts of interaction analysis were
useful for our analysis: turn taking, micro-level analysis, and
structure of events. Turn taking occurs when a new post in a dis-
cussion thread responds to a previous message or initiates a new
discussion, and it encompasses the whole range of behaviors
through which people can contribute and participate in an “inter-
actional exchange system” (Jordan & Henderson, 1995). Each
Fig. 3. Sociogram of the affiliation network of all contributors (N ¼ 229) of “Share an idea” a
(end user: circle; developer: triangle; champion: diamond; thread: square); rainbow color
utterance was numbered and studied in detail and interpreted in
the context of the utterances that preceded it and to what it could
mean or refer to. This is a process that Jordan and Henderson (1995)
refer to as “micro-level analysis.” IA also examines the temporal
organization of moment-to-moment interaction, which provides
context for an event with its high and low points (Jordan &
Henderson, 1995). “Structure of events” is defined as “stretches of
interaction that cohere in some manner that is meaningful to the
participants”, which through “a chronological time provides ana-
lysts with a standardized time line for the activities” and “events
always have a structure (minimally beginnings and endings)”
(Jordan & Henderson, 1995), p.57. In the reproduction of discus-
sions below, the participants' contributions and replies are orga-
nized chronologically in order to follow the discussion as a series of
events.

5. Empirical findings and discussion

In this sectionwe present and analyze our data. First, we present
the network-level data to provide an overview of all collected data.
Second, our main findings are presented as a combination of the
network data and the interaction data. It should be noted that the
network data gives both a bird's eye view of the whole data set and
a rationale for the subsequent interaction data selection. The
interaction data is presented as a set of excerpts, numbered 1e4,
reproduced from the discussion threads and representing the more
detailed analysis.

5.1. General network characteristics

Two types of networks can be analyzed with SNA: single-mode
(actor-to-actor) networks and dual-mode (affiliation) networks
(Borgatti et al., 2013). In our case, it was necessary to construct an
affiliation network of the GS online community. An affiliation
nd “Give Praise” threads. Node size reflects degree centrality; shape reflects node type
range reflects betweenness centrality (red ¼ lowest; violet ¼ highest).



Table 4
Descriptive statistics of all discussion threads. Numbers are in
percentages.

All discussion threads NrmDegree

Average/mean 6.824
Variance 21.773
Network centralization 14.033

Table 5
(Left) normalized degree centrality for the 20 most active participants in terms of
selection power, and (right) normalized betweenness centrality for the most active
participant in terms of control power. Numbers are in percentages.

Participant NrmDegree Participant NrmBetweenness

User 9 11.307 User 9 18.399
End-user_12 10.475 Developer_13 15.434
Developer_2 8.957 End-user_12 14.870
Developer_5 8.517 Developer_2 13.820
Developer_13 8.174 Developer_7 9.157
Champion_3 7.660 Champion 2 9.112
Champion_2 6.828 Developer_5 8.009
End-user_13 6.461 Developer_11 7.085
Champion_9 5.751 Champion_3 3.998
End-user_11 5.702 Developer_9 2.750
Developer_11 5.702 End-user_29 2.681
Champion_7 5.042 Champion_7 2.188
End-user_119 4.797 End-user_152 1.769
End-user_129 4.552 End-user_119 1.651
End-user_128 4.552 End-user_11 1.617
End-user_126 4.552 Champion_1 1.484
End-user_141 4.552 End-user_50 1.408
End-user_51 4.479 End-user_17 1.379
End-user_15 4.405 End-user_13 1.379
End-user_40 4.332 End-user_15 1.379
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network (Breiger, 1974; Faust, 1997), defines two non-overlapping
sets of nodes (actor nodes and affiliation nodes), in our case the
participants and the discussions they take part in. The affiliation
network is thus our most comprehensive model of the network.
Fig. 3 visualizes participants and threads as differently shaped (four
different shapes) colored nodes (rainbow color range) and repre-
sents the entire population of 229 users and 41 discussion threads;
it also shows both degree and betweenness centrality of all
network nodes. Links between two nodes do not reflect direct
conversation between two persons but rather shared participation
in a thread (indirect links). This implies that we assume those who
contribute in the thread have read the postings to which they
respond, and on that basis we create an indirect connection be-
tween the two persons (e.g. questioner and answerer).

In Fig. 3, node size indicates degree centrality, which in our case
means the number of threads a person has posted to. The degree
centrality of a thread is the number of participants who participate
in it (with the number of postings of each contributor as a numeric
qualifier). The data obtained from Fig. 3 helped us to address our
research question and informed our subsequent interaction anal-
ysis by extracting the following information: 1) the most active
discussion threads (thread degree centrality) and 2) themost active
contributors in terms of number of postings (actor degree
centrality).

We used SNA to compute degree centrality and identify the 20
most active discussion threads in the community (Table 3). Degree
centrality was normalized and reported as a percentage of the
maximum degree centrality a node can have (UCINET output). We
included the degree centrality of a node (actor and discussion
thread) and the network, the latter meaning the network's “dis-
tribution of centrality” (Borgatti et al., 2013; Hanneman & Riddle,
2005).

The network centralization of all discussion threads is 14.033
(Table 4), which means there are many discussion threads in the GS
online community (a number closer to 100 would indicate fewer
and larger threads) (Scott, 2001). We selected the following three
threads for subsequent interaction analysis: 1) “Create a How To/
FAQ/Tutorial topic type,” 2) “Offer sticky or featured topics,” and 3)
“Add notification preferences that are product-specific.” The
rationale for this selection is that the three threads all have higher
degree centrality (Table 3) than the average/mean degree centrality
in the network (6.824, Table 4). The chosen threads are therefore
among themost active discussion threads in the online community.
Table 3
Freeman's degree centrality of the 20 most active discussion

Discussion thread

Include referring URL and OS browser details in GS interfa
Customers should be able to opt in to notifications for Com
Offer an easy way to import content to GS
Offer sticky or featured topics
Clean up the topic pages
Add notification preferences that are product specific
Preview before posting a topic
Create a how to/FAQ/tutorial topic type
Close replies
Don't accept feedback then demand signup
I'd like to export the topic title and details to Excel
Highlight the last post made
Company favicon on the company page
Privacy settings
Feedback Tab widgets should include company name
Better rate-limiting to help prevent spam
Using GS for feature request and voting e not support
Remove nofollow attributes from the links to the company
Topics in need of attention Community Tab
Link to an image in a post
Furthermore, the network degree centralization variance, which is
21.773, indicates that some discussion threads have more activity
than others. A low variance would indicate an equal distribution of
degree centrality in the network (Hanneman & Riddle, 2005). In
addition to centrality measures, another criterion we used for
selecting discussion threads was their relevance to our research
question (i.e. is do they relate to mutual development, user-driven
innovation, and developer-user interactions).

Next, we converted the two-mode (affiliation) network into a
single-mode actor-by-actor matrix using UCINET (Borgatti et al.,
threads. Numbers are in percentages.

NrmDegree

ce 20.137
pany updates 16.705

15.789
14.645
14.188
11.556
11.442
11.327
9.039
8.810
8.810
8.467
8.467
8.238
7.437
7.323
6.407

domain 5.950
5.721
5.492
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2002). This allowed us to calculate degree centrality and
betweenness centrality for each actor (Freeman, 1979) and identify
the most active contributors and information brokers in the
network. The resulting UCINET outputs are placed next to each
other in Table 5; the numbers shown are percentages. The
“NrmDegree” and “NrmBetweenness” columns in Table 5 are
normalized values, a percentage of the maximum centrality value
one can have (a number closer to 100 in the second column would
indicate a user had contributed to almost all of the discussions).

While SNA data provides useful information about the overall
structure of a social network, it does not tell us anything about the
quality of interactions or the content of postings. This limitation
could lead to misguided interpretations of who is powerful in the
network (Borgatti et al., 2002). Descending to a more detailed
level of analysis and studying the content of participants' mes-
sages is one way to address this limitation. In the next section, we
describe the combination of SNA and IA in order to analyze the
Turn Actor Text from discussion thread nDeg nBet

1 E_150 Create a How To/FAQ/Tutorial topic type. Could really use a 'knowledge base' topic where the company could
post simple how-to's, screencasts etc.

2.839 0.00

2 E_151 I suppose the fact that this thread is almost 2 years old means I shouldn't holdmy breath:(right now users can do
one of the following: 1) ask a question 2) share an idea 3) report a problem 4) give praise. i'd like to suggest a fifth
type 5) tutorial/wiki

2.839 0.00

3 C_8 We do plan to introduce this sort of topic type, but in the mean time if you have a topic that needs to be edited,
let me know and I'd be happy to make the change for you.

1.371 0.00

4 D_19 Unfortunately I don't have an update for this Idea. I also really want this feature and will continue to bring it up
to the team.

0.489 0.00

5 E_168 Guys, I've created a solution, which may be helpful to you, based on some of the ideas in this thread. Take a look
at my community at [name of website redacted for anonymity] Note on the right under Additional support links I
have an FAQ page for each of my products. B) If you click on the first link, named Events-Ticketing.com FAQs, it
will take you to Community Products Events-Ticketing.com FAQs. C). Note that each entry on that page is a single
question by an employee named FAQ with a little FAQ button as their photo. D)- Each answer is an Official
Response, again by employee FAQ. And there you have it - A dedicated FAQ page for each of my products that my
customers love. It's not a perfect solution, but it does work well.

4.185 0.00

6 D_13 This is great, end-user 168! Thank you for sharing! 8.174 15.434
7 E_168 My pleasure! 4.185 0.00
8 E_169 Instead of creating a new product for each FAQ, why not just tag each FAQ topic with a PRODUCTNAME FAQ tag?

To show your FAQ you just link to a page of all tagged topics.
2.839 0.00

9 E_168 Because my products are actually separate businesses. I really don't want my software customers looking at
items for my apparel customers, so simply tagging will just not cut it for me. Your mileage may vary, though.

4.185 0.00

10 E_169 I get that. We have the same problem using GS with multiple products. I replied because your approach
separates your FAQs from your businesses by defining them as individual products. To avoid that I'm suggesting.
a specific FAQ tag for each of your businesses/products. You can then click on a tag to show all topics with that
tag and show that page as your FAQ. In the end though, it's just another way of hacking round the issue until the
GS folk make proper FAQs a feature.:-)

2.839 0.00

11 C_9 Good stuff, End user 168! I like it. Another way this could work, and one that has been discussed over time here
and there on Get Satisfaction, would be to maybe promote a question asked by a customer to a FAQ d with the
option of maybe stripping out unneeded conversation so that you could provide a really great answer to an
authentically asked question. A true FAQ in a sense.

5.751 1.379

12 E_168 Hi Champion 9, yes I was doing that for a while, but it's a lot of messing around. It's easier just to copy & paste as
employee FAQ, and looks more consistent that way.

4.185 0.00
content of participants' conversations in a mass collaboration
context.

5.2. Analyzing interaction data and network data in combination

In this section we present four excerpts of interaction data
extracted from the selected discussion threads. The labels emerged
as intermediate terms while screening and classifying the data. The
first excerpt illustrates the phenomenon of “gatekeeping,” the
second “bridge building,” the third “general development,” and the
fourth “user-user collaboration.”

The empirical excerpts are presented in sequentially enumer-
ated tabular format (Jordan & Henderson, 1995) and extended with
SNA measures regarding the participants' positions in the online
community. The structure of the presentation of the empirical data
is as follows: First, we have a column identifying the turn in the
conversation. The next column names the type of participant or
actor (end user, developer, or champion) who made the statement
(abbreviated E: end user; C: champion; D: developer). Then, the
utterance made by the actor is presented. In order to integrate the
SNA data, we added the following two columns: normalized degree
centrality (abbreviated nDeg) and normalized betweenness cen-
trality (abbreviated nBet).

5.2.1. Excerpt 1: gatekeeping
The first excerpt is from the discussion thread “Create a How To/

FAQ/Tutorial topic type,” which was the eighth most active dis-
cussion thread in our data (Table 3). A champion moderates the
conversation of two customers (End user 168 and End user 169),
who propose slightly different solutions for a requested feature and
disagree about which is the more generally applicable.
We consider this a representative instance of the interaction
pattern we call “gatekeeping” in mass collaboration. It shows how
champions and developers act as moderators or gatekeepers of
information (and correspondingly may be unwilling to develop a
requested feature). This excerpt starts out with End user 150 sug-
gesting an idea to improve the product (a GS tool). End user 150 has
a degree centrality of 2.839, indicating that the user is a very active
and central participant in the thread (average degree centrality is
1.9). This person has many contributions and/or responses
concentrated in a few discussion threads. At the same time, End
user 150 has low betweenness centrality (0), indicating that this
person is not an influential actor in the network because no other
people depend on this user to access information from other dis-
cussion threads (inwhich case End user 150 would have had higher

http://Events-Ticketing.com
http://Events-Ticketing.com
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betweenness centrality). The following is an illustrative compari-
son: In an infectious disease activation network, End user 150
would not be a powerful node because he cannot spread the disease
to other people (because he has a betweenness degree of 0).

Responding to turn 1, End user 151 (turn 2) underlines that the
development process has taken two years, revealing that gate-
keeping can span a long time. Looking at the SNA data, we see that
End user 151 has exactly the same degree and betweenness cen-
trality as End user 150.

Champion 8 in turn 3 replies that GS is planning to introduce the
possibility for including tutorials as topic type and by reassuring
that he can help edit a topic, underscoring his assigned role as a
champion, possibly with the ambition to become a gatekeeper and
moderator of this process. The SNA data tells us that Champion 8
has a degree centrality of 1.371, which is below the average of 1.9,
but he reveals that he has skills in making modifications (turn 3:
“I'd be happy to make the change for you.”).

Six months later, in turn 4, Developer 19 tells the community
that he does not have an update for the idea proposal because the
product team has not yet approved it. This utterance shows that
Developer 19 is in a position to act as an intermediary between the
user community and the developer team, or in other words as a
gatekeeper or moderator of information, deciding what informa-
tion to pass on and how to act on it. However, Developer 19 could
be new in this role because his centrality measures are low. The
statement issued in turn 4, stating he “will continue to bring it up to
the team,” indicates that he may not yet be on the developer team
and does not have power to make any decisions. As a result, End
user 168 (turn 5) replies that he has created a solution on his own
and provides a web link to it.

Developer 13 acknowledges the solution and replies with grat-
itude, noting that this is great work. What is interesting here is that
Developer 13 has very high betweenness centrality (15.434), the
second highest in the GS community, which means that this person
is a very central actor and contributes in many discussion threads.
When such a prominent person is positive about the idea proposed
by End user 168, we can interpret from our SNA data that this is
important information and an effective solution. However, in SNA,
“a high betweenness node” reflects the ability to threaten or stop
transmitting information across the network, making communi-
cating nodes use less efficient paths to reach one another (Borgatti
et al., 2013). Looking at the IA data in isolationwould not show this,
as the textual message exchange demonstrates a positive response.
The SNA data thus brings additional information about how to
interpret the message (in this case, the power to control informa-
tion by choosing to share or not share an effective solution with
Turn Actor Text from discussion thread

1 E_125 Offer sticky or featured topics
2 D_5 Hi, End user 125, You can make a reply “sticky” but we do

sticky. If you're a company rep you can use the “Company U
home page, which might partially solve the issue for you.

3 E_125 I am a company rep in GS and we got this question from
question or an idea shared), and they suggest making the t
way in GS to do so. Thanks for your reply. I will look into

4 C_1 Just got a similar request from one of our users. http://get
5 C_7 I've shared this with the product team - I'm working on pu

to help get some of these ideas and bugs all bundled toge
6 E_131 Any progress on sticky topics?
7 C_7 We're getting closer, but it's a tough change! I'll update o
8 C_2 I do think there is room for a “sticky” if we just arrange th

right side bar maybe in a smaller text. FAQwould be ideal.
my drift lol
other developers).
As the conversation continues, the structure of events revolves

around two end users (End user168 and End user 169) exchanging
ideas about two different solutions for implementing the originally
suggested feature (turns 8e10). This exchange is interrupted by
Champion 9, who selectively chooses End user 168's proposal and
suggests another way for it to be developed (turn 11). End user 168
later responds that Champion 9's solution led to “a lot of messing
around,” and thus he found his own “brute force” solution easier to
implement.

Comparison to related work. From an IA perspective, gatekeeping
is exemplified as a bracket of interaction where several champions
and developers participate in a discussion thread, suggesting ideas
and improvements for how to develop a feature requested by one
or more end users, without resulting in the implementation of a
developer-suggested solution. The information provided by the
champions and developers sometimes indicates control over
(through moderating or hindering) the free flow of information in
the network. For example, Champion 9writes, “Good stuff, End user
168! I like it. Another way this could work is …” (turn 11) without
bringing the proposal forward to the developer team.

Our claim that sometimes champions and developers are con-
trolling information in the community is substantiated by our SNA
data through degree and betweenness centrality measures. The
betweenness centrality values are especially pertinent here (espe-
cially of Developer 13 and Champion 9, to a lesser extent), implying
the control of information flows through the network, referred to in
the SNA literature as a toll-taking role (Borgatti et al., 2013).
Developer 13's utterance in turn 6 is significant in this regard. This
person is strategically positioned in the network (central for in-
formation flowby participating inmultiple threadswith potentially
interesting ideas) and contributes here with a short remark, which
turns out to have big impact on the conversation. Borgatti et al.
(2013, p 175.) explain this behavior as follows: “Nodes with high
betweenness are in a position to threaten the network with
disruption to operations or in a position to distort data or
information.”

5.2.2. Excerpt 2: bridge building
The extract below is from the discussion thread “Offer sticky or

featured topics,” which in its full length contains 57 postings by 44
participants (the longest thread in the community). The extract
includes the beginning of the thread and involves two end users,
three champions, and one developer. “Sticky” refers to threads that
are considered important and appear before others in discussion
forums.
nDeg nBet

3.084 0.00
n't currently have a mechanism for making a post
pdate” topic type to post that topic on your company
Can you describe your need a bit more?

8.157 8.009

our users a couple of times. They see a post (be it a
hread/post sticky. And I just wanted to see if there is a
your suggestion.

3.084 0.00

satisfaction.com/izea/topic... 1.713 1.484
lling together a community-manager focused release
ther for maximum awesomeness. Stay tuned.;)

5.042 2.188

3.084 0.00
ver here once we've rolled it out 5.042 2.188
ings a little and have them on the left side bar or the
I did a very quick and rough example here but you get

6.828 9.112

http://getsatisfaction.com/izea/topic


Fig. 4. A solution to a problem created by Champion 2.
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In excerpt 2, champions (and sometimes professional de-
velopers) participate in an interaction pattern we call “bridge
building.” Bridge building at the interaction level can be charac-
terized by stating something in the discussion thread that can be
interpreted as providing links or bridges to previous or later ut-
terances; it thus serves to integrate participants in the discussion.
The SNA data shows that End user 125, who initiated the thread, is a
very active participant in the GS community. End user 125's degree
centrality is 3.084, which is higher than the average (1.9, but not
among the top 20, see Table 5). Developer 5 responds by suggesting
a solution that “might partially solve the issue” (turn 2). In this way
Developer 5 takes on a bridge building role, mediating between the
customer (End user 125) and the developer team. The response is
centered around answering whether or not the requested feature is
planned or not. In this capacity, Developer 5 acts as a broker of
information and tries to help End user 125 find a solution. The claim
that developer 5 acts as a bridge builder is supported by the SNA
data by showing a very high degree centrality (8.157), ranking this
person among the top four most active participants in the com-
munity (see Table 5). In addition, Developer 5 also has high
betweenness centrality (8.009), among the top seven participants
in the network (Table 5), meaning this person is strategically
positioned to make decisions and contributes to important dis-
cussion threads (see Fig. 3).

End user 125, who initiated the“sticky or featured topics” thread
responds to Developer 5's question “Can you describe your need a
bit more?” (Turn 3) by describing the problem and how he would
like the feature to be developed. Then, Champion 1 writes that
other users have requested the same feature in the past, thus
providing additional justification for the request and putting some
pressure on the developers to find a solution. Champion 1's degree
centrality is slightly lower than the average (1.713), and his
betweenness degree is above average (1.484, average of 0.55). Thus,
Champion 1 is strategically located to spread or alternatively curtail
information flow.

In turn 5, Champion 7 states that he has shared the ideawith the
product team, which indicates this may be an issue developers are
working on. Champion 7 is an influential person in the community
with both high degree and betweenness values (5.042 and 2.188,
respectively). Champion 7 is thus both very active as poster and/or
responder and can reach many participants in the network in few
steps. Champion 7 is therefore in a position to pass valuable in-
formation to the developer team.

In turn 6, End user 131 asks for progress on “sticky topics.” There
are two responses, one by Champion 7 and one by Champion 2.
Champion 7 writes that it is a “tough change” and reiterates the
sentiment in turn 5, stating, “I'll update over here once we've rolled
it out,” which indicates it could take some time. Then, Champion 2
enters the discussion. Champion 2 is the most powerful champion
in the network according to centrality measures. He has very high
degree centrality (6.828) and also very high betweenness centrality
(9.112). In turn 8, Champion 2 proposes a solution for how to
incorporate the feature in either the left or right sidebar of the user
interface (Fig. 4). In this manner, Champion 2 acts as bridge builder
by providing a technical solution that responds to user needs and
advances the software.

Comparison to related work. There are four champions among
the top 20 participants with the highest betweenness centrality
(see Table 5), implying they play an important role in spreading
information through the GS community. Some champions also have
high degree centrality, implying they are active participants in
many discussion threads. However, some of them (e.g., Champion
9) have relatively higher degree than betweenness centrality,
implying their control/relay ability may not keep pace with their
number of postings. By looking into the IA data for champions in
excerpt 2, we can see that they relay more than they control. For
example, Champion 7 states, “I've shared this with the product
team …” (turn 5). This reveals a much more active response than
that of Developer 19 in excerpt 1 (turn 4) on a similar issue (“Un-
fortunately I don't have an update for this Idea”).

Another example of positivity and outreach in excerpt 2 is
Champion 2 (turn 8) stating, “I do think there is room for a “sticky”
if we just arrange things a little…” This person's bridge-building
and gatekeeping capacity is supported by the SNA data, which
shows that Champion 2 has very high betweenness centrality
(9.992). According to Borgatti et al. (2013), “a node with high
betweenness centrality means that many nodes need that node to
reach other nodes via efficient paths.” Because many other partic-
ipants need Champion 2 to reaching one another (e.g., end users to
developers), Champion 2 has a lot of power to spread or block in-
formation quickly. However, whether or not Champion 2 does this
or that cannot be gleaned by the SNA data. We needed IA, corrob-
orated by the first author's reading the entire list of message ex-
changes, including those that preceded and followed the utterances
presented here.

5.2.3. Excerpt 3: general development
Excerpt 3 is an extract of the discussion thread “Add notification

preferences that are product specific,”where a champion shares an
idea for how to improve the product. This excerpt suggests a “path”
from a user-requested feature to general (developer-organized)
implementation of the feature by the company and the shared
integration of the feature into the product (the online GS com-
munity software).



Turn Actor Text from discussion thread nDeg nBet

1 C_1 Add notification preferences that are product specific. Allow notification preferences for topics in a particular
product, rather than all topics from a company. or topics in a particular product, rather than all topics from a
company. Like this: see picture: [reproduced in Fig. 1]

3.793 1.484

2 D_11 I agree, champion 1. We have this as a planned feature, along with email digests for both whole community and
specific products.

5.702 7.085

3 E_41 You know what else would be pretty awesome and not hard to do? If the emails had the product name in the
subject so I could at least set up mail filters.

0.710 0.00

4 E_40 Please please please... this has been in progress for over 3 years! Come on guys... this is seriously limiting our
organizations adoption of Get Satisfaction.

4.332 0.864

5 E_42 I like End user 40s idea. That feature would really make my life easier!!! 1.371 0.00
6 E_43 Yes please!
7 C_7 I'm grateful for the suggestion! I've got this idea loaded up into our feature request queue, and I'll update all y'all

once I know a bit more.
5.042 2.188

8 E_40 Hey, Champion 7, is there any update on getting product specific notifications into the product? 4.332 0.864
9 C_7 I'm checking in on the status of this one - I like this idea, too, but I'm not sure how complex/expensive it gets

when it comes to our email system. I'll let y'all know when I know more.
5.042 2.188

10 E_44 We have numerous products and they all arrive as emails to “Highway Records” - it'd be great if there was some
differential based on what product the feedback pertained to. Even changing the line within the body of the
email where it says: “End user 44 just shared this idea in Highway Records:” for instance to say “End user 44 just
shared this idea in Highway Records about this product: [name of product redacted for anonymity]” I could then
easily set up filtering rules in Gmail (where I catch all these emails) to forward them through to other people in
my organization. It's worth noting that you already do this with respect to private feedback (i.e. it states which
product the feedback was in relation to) so it would seem like a super simple thing for you guys to add to the
regular, non-private email alerts

0.710 0.00

11 E_45 In our organization, different people are responsible for each product and/or service listed in our Get Satisfaction
installation. As the local GS admin, I'm happy to receive all notifications but the people who look after each
product have often asked me if they can limit their notifications to just the product they are responsible for. I
eagerly await the development!

0.710 0.00

12 E_40 Developer 11 and Developer 12; any update on the progress of this? 4.332 0.864
13 C_8 It looks like this feature is bundled into our notification improvements, but sadly I don't have an exact time

frame for when this get released.
1.371 0.00

14 D_7 I’m thankful that everyone has been so patient while we worked on other stuff): Hi everyone, I'm really glad to
say that we finally launched a Product follow feature. Learn more about it on our blog: url: http://product.
getsatisfaction.com/2011/07/follow-products-on-get-satisfaction

3.206 9.157
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The proposal for a new feature by Champion 1 in turn 1 is
responded to by Developer 11 in turn 2, who says that the feature is
already planned. Developer 11 has the highest degree and
betweenness centrality in this discussion thread (5.702 and 7.085,
respectively), which means that this is the most active and influ-
ential participant in the thread and that this person is also involved
in several other discussion threads. This person sponsoring your
idea would normally be a good sign for an end user or champion.
Multiple requests are also made by other end users (turns 4e9).
Champion 7 intervenes in turn 7 reporting the status of a feature
(“I've got this idea loaded up into our feature request queue”), but
in turn 9 this champion indicates uncertainty around the time it
will take to implement it based on its complexity (“I'll update all
y'all once I know a bit more”). The thread spans several years.
Multiple end users ask about the status of the promised imple-
mentation (End users 40, 44, 45). End user 40 complains in turn 4
that the feature request has been in progress for over three years,
implying a long-term development process. This end user is 20th in
terms of degree centrality (4.322, Table 5), throughout the whole
network, indicating that the user is very active with many posts in
the GS community. Other end users continue to post messages
(turns 10e12) emphasizing how important is for them to get the
feature developed (End user 45 in turn 11 writes, “I eagerly await
the development!”). Champion 8 (turn 17) notes that the idea is in
the developer team's pipeline but cannot provide a fixed date for its
realization. Finally, Developer 7 (turn 14) announces that the
requested feature has been developed and launched as part of the
product. A screenshot of the new feature in a beta release of the
product is shown in Fig. 5. This version derives from the product
blog empowered by Get Satisfaction and consists of two pictures
representing two different ways the new feature has been
integrated.
Taking into account the structural information provided by
Developer 7 in turn 14, we have a richer understanding of this
person's role in the general development interaction pattern.
Developer 7's degree centrality (3.206) indicate that he is a very
central participant in the network with a lot of postings and/or
responses to his postings. His high betweenness centrality (9.157),
well above the average of 0.55, indicates that this person is one of
themost powerful (top 5) participants in the network regarding the
channeling and/or curtailing of information.

Two developers in this thread are powerful actors that
contribute at different intervals (about three years apart) to inform
participants about a planned feature in the beginning of the thread
(Developer 11) and to conclude its realization at the end of the
thread (Developer 7). Their actions, albeit brief, are significant for
realizing “general development.” Excerpt 3 thus illustrates software
development as a collaborative effort between less technically
skilled end users (customers) and technically skilled developers
(employees), brokered by informed end users (champions).

Comparison to related work. When a champion in excerpt 3 re-
quests a new feature and a developer responds after several years
by stating that the feature has been developed and integrated in the
product (“launched a Product follow feature”), end-user develop-
ment (Fischer, 2009) appears as part of a bigger eco-system
(Pollock, Williams, & D'Adderio, 2007). It shows a software arti-
fact that has passed through a “double loop” modification process
(outside / inside), incorporating both local adaptation (outside)
and integration of the adaptation into the product (inside). This is
an extension of an earlier version of the model of mutual devel-
opment (Andersen & Mørch, 2009; Mørch & Andersen, 2010), now
considering it from the perspective of mass collaboration. Pro-
gressing from a feature created by an end user to a new version of a
commercial (GS) tool is tension laden and can be viewed as a

http://product.getsatisfaction.com/2011/07/follow-products-on-get-satisfaction
http://product.getsatisfaction.com/2011/07/follow-products-on-get-satisfaction


Fig. 5. A screenshot of a new feature integrated on the right hand side of the screen (Feedback Widget), here shown in a beta release of the product.
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strategy for developing products that embody characteristics rele-
vant to many users, referred to as “generification work” (Pollock
et al., 2007). Generification work has technical and managerial el-
ements, and Pollock and colleagues focus mainly on the managerial
elements, from a science and technology studies (STS) perspective
(i.e. asking different research questions and employing different
Turn Actor Text from discussion thread nDeg nBet

1 E_49 Hi all I've beenwanting this feature for a while now, and still do. However there is one important thing to bear in
mind that I've learnt with our profile (blue ski). It relies on customers correctly categorizing topics in the first
place, and that's if they bother categorizing at all, which many don't. So while it will still be a huge help, we can't
rely on it completely and still need people monitoring and distributing topics

1.371 0.00

2 E_40 This may not help, depending on how you've set up your website, but you can hard-code a specific product using
the embed code customization. Our “products” correlate to different websites across our properties, so we're
able to use the embed code very effectively to categorize support requests to the appropriate product. However
once that is done of course …. we still have ALL our staff getting the notifications, so it's highly frustrating.

4.332 0.864

3 E_49 Our “products” aren't that clean cut unfortunately as they revolve around the elements of a package holiday.
Your suggestion got me thinking about another challenge I have though. Do you know if tags can be hard coded
using the embed customization?

1.371 0.00

4 E_40 I just looked at the widget customization screen, and yes it does look like you can hard code tags. Maybe that
helps

4.332 0.864

5 E_49 Brilliant! I always assumed that tag would filter the initial suggestions. Didn't realize it pre-populated the new
topic. Problem solved! Thanks:)

1.371 0.00
methods than we do).
The extended model of mutual development proposed here

shares traits with the private-collective model of innovation sug-
gested by Von Hippel and Von Krogh (2003). The two models
share a focus on coordinating the activities of multiple stake-
holders for the sake of collaboration for a common purpose, in our
case further development of a software artifact. Examples of this
can be seen in turn 10 where End user 44 elaborates on a solution
he has created based on an unresolved feature request in the
online community. The two models also share the integration of
two levels of activity, in our case local adaptation (end-user
development) and generalization (professional development)
(Andersen & Mørch, 2009; Mørch & Andersen, 2010). However,
these two levels differ from those of the private-collective model;
transitioning between the levels in our model involves an
abstraction in order to integrate the end-user suggested features
(redundancy removal, filtering out bad proposals, restructuring
old code, etc.), whereas the private-collective model relates to the
aggregation of individuals or companies (one to many innovators).
The details of the abstraction process are outside the scope of the
analysis we have described here and require further methods (e.g.,
interviews with developers, observation of decision making
among developers, involvement of management in final decision
making).
5.2.4. Excerpt 4: user-user collaboration
In excerpt 4, the discussion centers on the collaboration of two

end users in the online community to develop a local adaptation or
end-user developed solution to a previously requested (and unre-
solved) feature. This excerpt is extracted from the middle of the
same discussion thread as excerpt 3 (general development).
This excerpt shows how two end users break away from the
traditional pattern of “general development” due to disappoint-
ment that an awaited development has not been realized after
several years. As a result, these two end users, 49 and 40, start to
collaborate on a solution without involving developers, thus the
name “user-user collaboration.” Characteristic of this type of
interaction, it spans a short, intense time period (about a month),
involving collaboration among a few technically skilled customers.
In turn 2, End user 40 states that it is possible to “hard-code” the
integration of discussions with a customer-specific product by us-
ing the embed code customization functionality. This is supple-
mented by an example from previous use of GS software and the
user's own product line. The two customers thus act as end-user
developers and together collaborate on finding an ad hoc (busi-
ness-specific) solution to the problem, and one of them, End user
49, implements it for his company. The two customers solve the
problem on their own by “hard coding tags” to connect discussions
to the products they refer to. Although not an optimal long-term
solution (poor software engineering practice), it solves the prob-
lem for End user 49.

End user 49 has a degree centrality of 1.371, which indicates that
this person's contributions are slightly fewer than the average
contributor. The person may initiate several requests but be
impatient about waiting for a developer-implemented solution and
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thus wish to create his own. The user's betweenness centrality of
0 indicates he does not have the ability to exercise control over
information flow. End user 40 is better positioned in the network to
access information, being among the top 20 most active partici-
pants in terms of degree centrality (4.332, see Table 5) and par-
ticipates in multiple threads (Fig. 3). We interpret this to mean that
End user 40 can provide useful advice to End user 49 based on past
interactions in other discussion threads.

Comparison to related work. User-user collaboration can be
compared to collaborative tailoring, (Kahler, 2001). Collaborative
end-user tailoring grows out of one or more end users' need for a
feature and the happy coincidence of being in contact with another
end user with a similar concern and the required technical skills to
solve the problem collaboratively. The data in excerpt 4 shows how
two end users collaborate to tailor a common product to fit one of
their needs. When end users are empowered and able to collabo-
rate on tailoring a certain technical complexity, in this situation by
“hard coding tags by using the embed code customization” (turn 2),
this can be seen as an example of objectification (Kahler, 2001),
meaning that the users or moderators of a software are able to
modify or change aspects of it in use. Based on the interactions of
these end users, we can infer that this is possible with the GS tools.
Furthermore, as excerpt 4 is extracted from the middle of a large
discussion thread, it is accessible to the entire support community.
This has some similarities to Kahler's (2001) emphasis on the
importance of providing awareness of tailoring activities to others
in the community. Despite similarities between user-user collabo-
ration and collaborative tailoring, our work differs in that we have
studied tailoring in a mass collaboration context rather than in
small-group settings (Kahler, 2001). Moreover, we integrate user-
user collaboration (a type of end-user development) with profes-
sional development (Andersen & Mørch, 2013).
6. Summary and conclusions

The research question prompting our research is: “What are the
patterns of interaction between end users and professional de-
velopers in a mass collaboration community, as seen from a mutual
development perspective?” Our data show that in mutual devel-
opment of the Get Satisfaction social media platform different
constellations of, end users, champions, and developers emerge
who together create mutually beneficial software in joint processes
of mass collaboration. The processes we studied can be seen as
examples of how human behavior on a large scale is expressed
through a social media technology. Our main finding is the four
patterns of mass collaboration in mutual development, represent-
ing different relationships or types of interactions between end
users, champions, and developers. They were named as follows
during the categorization of data:

� Gatekeeping: This refers to an actor controlling information by
filtering and/or selectively choosing what information to pass
on. A gatekeeper demonstrates power by controlling the flow of
information in the network in two possible ways: 1) shielding
other actors from unnecessary (e.g., obscure, distracting) infor-
mation and 2) withholding important information (e.g., a sug-
gestion by an end user might go unnoticed, despite having the
potential to be novel and interesting).

� Bridge building: A bridge builder is a “gatekeeper” who distrib-
utes (rather than withholds) information. An advantage of this
role is providing other actors with timely access to information
in the network; a disadvantage is that information passed on by
a bridge builder could generate information overload andworst-
case be disrupting to other actors' primary work.
� General development: This is when a local solution (hack,
modification, work around, improvement request) proposed by
an end user is brought to the attention of developers in the (GS)
company and becomes a new feature of the “general product,” in
effect making improved GS tools available to all of the com-
pany's customers.

� User-user collaboration: Customers sometimes need to make
adaptations on their own (hacks, work arounds, end-user
developed solutions, etc.) to fit the software to a new use situ-
ation. In these interactions, they do so by themselves or with the
help of other end users (and champions) instead of waiting for
professional developers to get involved, which typically takes
longer.

The four patterns reveal the following identifiable traits, or
shared characteristics, of mass collaboration in mutual
development:

� Asymmetrical power relationships (between end users, cham-
pions, and professional developers)

� Mass collaboration in the community, initiated mainly by end
users but sometimes by champions

� The importance of champions for propelling user driven
innovations.

� Different time scales: Interactions can last several years (general
development) or be short, intense periods of collaboration over
weeks to a few months (user-user collaboration).

We used a mixed-methods approach to analyze our data on two
levels: the network level using social network analysis (SNA) and
the content level using interaction analysis (IA). This combination
gave us both a broad picture and a more detailed look at mass
collaboration in an online community. In total, this combination
gave us a fuller understanding of mass collaboration that either
method could by itself. When performing SNA analysis we draw on
relational data, taking the participants contributions in the GS
online community as a starting point for performing the analysis.
We found SNA to be a useful analytical tool for identifying powerful
actors, power relations and the structural attributes of the inter-
action patterns. However, this was not sufficient. Therefore, we
used IA to study the content of the interactions, and together the
two methods complemented each other and justify the naming of
the interaction patterns.

Furthermore, bringing social network data and interaction data
together gave us a richer picture of the flow of information than
neither method could provide by itself. In particular, SNA has
contributed in the following way to guide our interaction analysis:
a) We used SNA to justify our choice of interaction data for content-
level analysis (choosing discussion threads based on thread degree
centrality) and b) We used SNA to “tag” the different actors' ut-
terances with network-level (socio-structural) information for
informing our interaction analysis (in terms of who has power in
the network, calculated by degree and betweenness values for each
actor). We conclude that SNA is a valuable and useful tool for
analyzing social structure in mass collaboration and especially
valuable in combination with IA, but it comes at a price of
mastering two very different methods for data analysis.

We extend previous research on mass collaboration in two
ways: 1) we provide detailed descriptions of the distinct processes
of mutual development (a specific form of mass collaboration in
product development characterized by power relations and
knowledge-building asymmetry), and 2) we show how the
computation of two centrality measures (degree and betweenness)
can identify powerful actors in a network and their different roles.
This extends previous work on mass collaboration (Cress, 2013;
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Halatchliyski et al., 2014; Tapscott & Williams, 2008). In previous
studies, authors did not distinguish between the multiple roles of
participants, except for peers and teachers, nor the distribution of
power among actors. Our case involved participants playing one of
three different roles (end user, champion, developer). Their cen-
trality measures indicate two types of power in the network in
terms of information flow: selection power for high degree actors
and control power for high betweenness actors. When we analyzed
the emerging patterns of interactions it became apparent that
patterns between end users, champions, and developers were
different depending on the type of software development activity
they engaged in (early in the process; late in the process, etc.). In
sum, our social network data and interaction data taken together
provides a rich picture of the social interactions and thereby
strengthening the belief of the importance of actors' ability to
collaborate and determine information flow. Whereas the vast
majority of participants were end users, the interaction patterns
also involved champions and developers in different constellations
with the end users. The following interaction patterns were
identified:

� Champions: Champions were active in discussion threads with
high degree centrality, which are the threads with many con-
tributors. A reason for this could be that those threads are likely
to attract the attention of the (GS) company because they have
caught the interest of many customers. These threads may
indicate discussions about functionality and the need for
improvement in order for customers to continue to use GS tools.
Because champions are engaged by the company to serve the
customer community, they need to seek out threads that
generate customer requests.

� Champions vs. developers: Champions participated mostly in
bridge building activities by negotiating and coordinating in-
formation and technical innovations, whereas developers
employed a more restrictive or administrative role, controlling
information, which resembles gatekeeping.

� Bridge building and gatekeeping: Bridge builders were prominent
among participants with high betweenness degrees, many of
whom were champions (e.g., Champion 1 and Champion 2),
whereas gatekeeping was associated with some developers
(e.g., Developer 13 and Developer 19). Gatekeeping refers to
participants controlling information by filtering and selectively
choosing what to pass on. This is partly necessary and exercised
by some the developers in the community in order to prioritize
the many proposals for improvements received by a relatively
small group of full-time developers. The champions we studied
took an opposite role to that of the developers: they spread
information to other actors (developers and end users) thus
helping to connect developer activity with the activities of end
users.

Our findings have implications for user driven innovation by
identifying champions (not only lead users) as originators of ideas.
Lead users are customers (end users) who are well qualified to
participate in proposing new ideas along the lines suggested by
lead users in user driven innovation research (Von Hippel, 2005).
We found that also champions were important originators of new
ideas, and their point of reference is anchored twice: a) Champions
are partly paid by the company (GS), which implies a commitment
to this company (e.g. brand advocates), which may cause some of
their contributions to be biased, and b) champions started out as
ordinary end users, representing a customer organization like a
lead user (Von Hippel, 2005) or a super user (Mørch et al., 2007).
Therefore, we cannot say that the innovations proposed by the
participants in our study were entirely motivated by customer
needs; it is better thought of as a compromise between two worlds:
the needs of the developers and the needs of the customers.

Our findings also have implications for CSCL by proposing an
extended model of collaborative knowledge creation in situations
where:

� Peer collaboration is necessary but not sufficient for sustaining
and directing mass collaboration toward productive
interactions / the emergence of champions as intermediaries
between learners and educators

� A tangible and extensible (software) artifact is used as a shared
object in collaborative knowledge creation / integrating soft-
ware artifacts (in our study represented as user interfaces) with
discussions about the software.

Studying mass collaboration in the mutual development of a
software product has implications for traditional product devel-
opment processes and innovation studies. When participants who
are geographically spread around the world are enabled with tools
to collaborate online, join forces, share knowledge with the pur-
pose of co-creating a product, this may lead to new forms of online
collaboration. Our work thus demonstrates how some end users
have changed from consumers of finished products to active and
committed contributors to processes of end-user development
along the ideas proposed by Fischer (2009). These are processes of
mutual development that are shaped by the needs, expectations,
and skills of end users, champions, and professional developers
using tools of various degree of complexity, allowing changes to be
made at different levels of abstraction (from identifying problems
to proposing solutions). The different social structures between the
participants allowed us to identify four patterns of interaction in
mass collaboration. However, further studies may be able to iden-
tify additional patterns and refine the patterns we have described.
There is plenty of scope for more research in this area, as long as
social media technologies continue to facilitate collaboration across
boundaries of expertise, roles, and geography in online
communities.

6.1. Limitations and directions for further research

The limitations of our study include the following:

� Our data was collection from mass collaboration in the devel-
opment of a single software product. Further work ought to
study a different product development community or a different
product mediated by GS tools to see if the same interaction
patterns can be identified in order to extend, verify, or adapt this
work.

� We have studied software product development contributed to
by end users, champions, and professional developers. This ex-
cludes managers. Managers have important decision-making
functions in commercial companies and can impact the final
product in many ways, for example, regarding the direction a
product will develop in with the aim of increasing revenue. Our
study was limited in this regard due to practical reasons. We
have excluded those stakeholders who do not have an online
profile in the community and who did not contribute to any of
the forums. A manager might, for example, be able to exercise
power and influence by tagging an idea as “not planned” and
thereby shutting down an opportunity for this feature to be
developed. However, those managers who also have developer
status (e.g., technology managers) were included in the devel-
oper category.

� We selectively chose empirical data from two out of four types
of discussion threads, “Share an idea” and “Give praise,” for



R. Andersen, A.I. Mørch / Computers in Human Behavior 65 (2016) 77e91 91
practical reasons, specifically to limit the length of the write up.
It could be interesting to supplement this study with data from
the categories “Report a problem” and “Ask a question.”

� SNA analysis, conducted manually by the first author, was very
time-consuming as relationship data had to be hand coded one-
by-one into an Excel sheet for further processing by UCINET.
This was partially automated through the use of the DNA soft-
ware. It is technically possible to generate sociograms and SNA
analyses more directly from a social networking site, but this
needs to be balanced against the privacy rights of individuals.

Directions for future studies based on the work we have pre-
sented here include but are not limited to the following questions:

� What motivates different participants to contribute to and
spend much of their (leisure, without pay) time improving
products belonging to a company that may profit from their
work?

� How can a company ensure that large crowds of users will
generate quality input and not just noise and distraction?

� Howcan an evolving product be prevented from becoming over-
specialized or feature excessive? Is it realistic that customers can
continue to request improvements of a product over the dura-
tion of its lifetime and expect to be satisfied?

� Howmight managers use SNAþ IA type information to improve
the company or organization? Understanding how customers
see the product and how champions and developers solve issues
could help improve fundamental business practices.

Acknowledgements

We wish to thank the members of the Mediate Research Group
at Department of Education, University of Oslo for detailed and
constructive feedback throughout the process of writing this
article. Special thanks go to Sten Ludvigsen (University of Oslo) and
Yvonne Dittrich (IT University of Copenhagen) for useful comments
on a previous version of the article. We thank the anonymous re-
viewers for their valuable comments on our manuscript. The first
author received financial support by a PhD fellowship from the
Faculty of Educational Sciences, University of Oslo.

References

Andersen, R., & Mørch, A. I. (2009). Mutual development: A case study in customer-
initiated software product development. In V. Pipek, M. B. Rosson, B. de Ruyter,
& V. Wulf (Eds.), Proceedings 2nd int'l symposium on end user development (IS-
EUD 2009). LNCS 5435 (pp. 31e49). Berlin Heidelberg: Springer.

Andersen, R., & Mørch, A. I. (2013). Get satisfaction: Customer engagement in
collaborative software development. In Proceedings of the 4th international
symposium on end-user development (IS-EUD 2013). Berlin, Heidelberg: Springer-
Verlag.

Arnseth, H. C. (2004). Discourse and artefacts in learning to argue. Analysing the
practical management of computer supported collaborative learning. University of
Oslo, Faculty of Educational Sciences. PhD thesis.

Boellstorff, T., Nardi, B., Pearce, C., & Taylor, T. L. (2012). Ethnography and virtual
worlds: A handbook of methods. Princeton, NJ: Princeton University Press.

Borgatti, S. P., Everett, M. G., & Freeman, L. C. (2002). UCINET 6 for Windows. Har-
vard: Analytic Technologies.

Borgatti, S. P., Everett, M. G., & Johnson, J. C. (2013). Analyzing social networks.
London, UK: Sage Publications.

Breiger, R. L. (1974). The duality of persons and groups. Social Forces, 53(2), 181e190.
Cress, U. (2013). Mass collaboration and learning. In R. Luckin, P. Goodyear,

B. Grabowski, S. Puntambekar, J. Underwood, & N. Winters (Eds.), Handbook on
design in educational technology (pp. 416e425). London: Taylor and Francis.
De Laat, M., Lally, V., Lipponen, L., & Simons, R.-J. (2007). Online teaching in net-
worked learning communities: A multi-method approach to studying the role
of the teacher. Instructional Science, 35(3), 257e286.

Elliott, M. A. (2007). Stigmergic collaboration: A theoretical framework for mass
collaboration. Centre for Ideas, Victorian College of the Arts, University of
Melbourne. PhD thesis.

Faust, L. (1997). Centrality in affiliation networks. Social Networks, 19, 157e191.
Fischer, G. (2009). End-user development and meta-design: Foundations for cul-

tures of participation. In Proceedings second international symposium on end user
development (pp. 3e14). Berlin-Heidelberg: Springer-Verlag.

Forte, A. (2015). The new information literate: Open collaboration and information
production in schools. Computer-Supported Collaborative Learning, 10(1), 35e51.

Freeman, L. C. (1979). Centrality in networks: Conceptual clarification. Social Net-
works, 1(3), 215e239.

Fugelli, P., Lahn, L. C., & Mørch, A. I. (2013). Shared prolepsis and intersubjectivity in
open source development: Expansive grounding in distributed work. In Pro-
ceedings CSCW'2013 (pp. 129e144). New York: ACM Press.

Get Satisfaction (2016): https://getsatisfaction.com/corp/product/.
Halatchliyski, I., Moskaliuk, J., Kimmerle, J., & Cress, U. (2014). Explaining authors'

contribution to pivotal artifacts during mass collaboration in the Wikipedia's
knowledge base. Computer-Supported Collaborative Learning, 9(1), 97e115.

Hanneman, R. A., & Riddle, M. (2005). Introduction to social network methods.
Riverside, CA: University of California. Riverside (published in digital form at:
http://faculty.ucr.edu/~hanneman/.

Hine, C. (2008). Virtual ethnography: Modes, varieties, and affordances. In
N. Fielding, R. M. Lee, & G. Blank (Eds.), The SAGE handbook of online research
methods (pp. 257e270). London, UK: SAGE Publications.

Heiskanen, E., Hyysalo, S., Kotro, T., & Repo, P. (2010). Constructing innovative users
and user-inclusive innovation communities. Technology Analysis & Strategic
Management, 22(4), 495e511.

Jordan, B., & Henderson, A. (1995). Interaction analysis: Foundation and practice.
The Journal of the Learning Sciences, 4, 39e103.

Kahler, H. (2001). Supporting collaborative tailoring. Denmark: Roskilde University.
PhD. thesis.

King, N. (1998). Template analysis. In G. Symon, & C. Cassell (Eds.), Qualitative
methods and analysis in organizational research: A practical guide (pp. 118e134).
London, UK: SAGE Publications.

Kozinets, R. V. (2010). Netnography: Doing ethnographic research online. Sage
Publications.

Leifeld, P. (2010). Discourse network analyzer (DNA) manual. Available at: http://
www.philipleifeld.de/discourse-network-analyzer-dna/manual.

Martínez, A., Dimitriadis, Y., G�omez-Sanchez, E., Rubia-Avi, B., Jorrín-Abellan, I., &
Marcos, J. A. (2006). Studying participation networks in collaboration using
mixed methods. Computer- Supported Collaborative Learning, 1, 383e408.

Moen, A. , Mørch, A. I., & Paavola, S. (2012). Collaborative knowledge creation:
Practices, tools, and concepts. Amsterdam: The Netherlands: Sense Publishers.

Mørch, A. I., & Andersen, R. (2010). Mutual development: The software engineering
context of end-user development. Journal of Organizational and End User
Computing, 22(2), 36e57.

Mørch, A. I., Hansen Åsand, H.-R., & Ludvigsen, S. R. (2007). The organization of end
user development in an accounting company. In S. Clarke (Ed.), End user
computing challenges and technologies: Emerging tools and applications (pp.
102e123). Hershey, PA: Information Science Reference.

Paavola, S., Lipponen, L., & Hakkarainen, K. (2004). Models of innovative knowledge
communities and three metaphors of learning. Review of Educational Research,
74(4), 557e576.

Pollock, N., Williams, R., & D'Adderio, L. (2007). Global software and its provenance:
Generification work in the production of organizational software packages.
Social Studies of Science, 37(2), 254e280.

Scardamalia, M., & Bereiter, C. (2006). Knowledge building: Theory, pedagogy, and
technology. In K. Sawyer (Ed.), The Cambridge handbook of the learning sciences
(pp. 97e118). New York: Cambridge University Press.

Scott, J. (2001). Social network analysis: A handbook. Sage Publications.
Siqin, T., van Aalst, J., & Chu, S. K. W. (2015). Fixed group and opportunistic

collaboration in a CSCL environment. Computer-Supported Collaborative
Learning, 10(2), 161e181.

Stahl, G., Koschmann, T., & Suthers, D. D. (2006). Computer-supported collaborative
learning: An historical perspective. In Cambridge handbook of the learning sci-
ences, 2006.

Tapscott, D., & Williams, A. D. (2008). Wikinomics: How mass collaboration changes
everything. London: Atlantic Group.

Tashakkori, A., & Teddlie, C. (2010). Handbook of mixed methods in social and
behavioral research. London: Sage Publications. London: UK.

Von Hippel, E. (2005). Democratizing innovation. MIT Press.
Von Hippel, E., & Von Krogh, G. V. (2003). Open source software and the “private-

collective” innovation model: Issues for organization science. Organization
Science, 14(2), 209e223.

http://refhub.elsevier.com/S0747-5632(16)30569-6/sref1
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref1
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref1
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref1
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref1
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref1
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref2
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref2
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref2
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref2
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref2
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref3
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref3
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref3
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref4
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref4
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref5
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref5
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref6
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref6
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref7
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref7
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref8
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref8
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref8
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref8
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref9
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref9
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref9
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref9
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref10
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref10
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref10
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref11
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref11
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref12
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref12
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref12
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref12
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref13
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref13
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref13
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref14
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref14
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref14
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref15
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref15
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref15
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref15
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref15
https://getsatisfaction.com/corp/product/
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref17
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref17
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref17
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref17
http://faculty.ucr.edu/%7Ehanneman/
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref19
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref19
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref19
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref19
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref20
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref20
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref20
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref20
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref20
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref21
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref21
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref21
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref22
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref22
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref37
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref37
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref37
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref37
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref23
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref23
http://www.philipleifeld.de/discourse-network-analyzer-dna/manual
http://www.philipleifeld.de/discourse-network-analyzer-dna/manual
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref38
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref38
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref38
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref38
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref38
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref25
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref25
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref25
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref26
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref26
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref26
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref26
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref26
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref27
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref27
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref27
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref27
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref27
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref27
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref28
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref28
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref28
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref28
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref29
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref29
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref29
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref29
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref30
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref30
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref30
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref30
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref31
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref39
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref39
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref39
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref39
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref32
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref32
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref32
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref33
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref33
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref34
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref34
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref35
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref36
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref36
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref36
http://refhub.elsevier.com/S0747-5632(16)30569-6/sref36

	v4_Andersen_dissertation_autumn_2018
	Andersen_Mørch_2009
	Mutual Development: A Case Study in Customer-Initiated Software Product Development
	Introduction
	The Case

	End-User Development
	Integrated EUD

	Concepts for Analysis
	SER Model and Meta-design
	Modding
	Co-configuration

	Method
	Categorizing Data

	Data and Analysis
	Excerpt 1: Types of Improvement Request
	Excerpt 2: Types of Generalization
	Excerpt 3: Improvement Request and Adaptation
	Excerpt 4: Generalization
	Excerpt 5: Tailoring

	Conclusions and Directions for Further Work
	Directions for Further Work

	References


	Article II_overgang
	Andersen_Ponti_2014_downloaded_2018
	Abstract
	 Introduction
	 P2P and Intro to JavaScript

	 Participatory educational approaches
	 Participatory pedagogy

	 Theoretical framework
	 Learning as social interaction
	 Zone of proximal development
	 Mutual development

	 Method
	 Collecting data
	 Coding and analyzing data

	 Findings and analysis: the notion of task
	 Participants` starting point for learning JavaScript
	 Excerpt 1
	 Excerpt 2

	 Problem identification
	 Excerpt 3
	 Excerpt 4

	 Co-creation of task in JavaScript
	 Excerpt 5
	 Excerpt 6


	 Implications and conclusions
	 Opportunities: participants initiating and suggesting learning content in the course
	 Challenges: different starting points for learning JavaScript create tensions regarding how to co-create tasks

	Acknowledgments
	Notes on contributors
	References

	Article 3_overgang
	2016Andersen_Mørch_MD


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




