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ABSTRACT  

 Today large research projects require substantial involvement of researchers from 

different organizations, disciplines, or cultures working in groups or teams to accomplish 

a common goal of producing, sharing, and disseminating scientific knowledge.  This 

study focuses on the international research team that was launched in response to 

pressing calls for internationalization. This study seeks to understand the social structure 

of the international research team and perceptions of team members on this structure by 

challenging social networks and social capital fields. By bridging social networks with 

social capital, the study examines social structures at the individual, subgroup, and team 

levels and adds complexity to different levels of analysis by stressing context through 

qualitative research methods. The results imply that hierarchical relations do not stand 

separately from the horizontal relations among team members in the international 

research team. Therefore, the construct of group social capital should be based on a 

multilevel model of combined moderate closure with horizontal bridging roles in 

international research teams.  
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CHAPTER 1: INTRODUCTION 

Overview of the Topic 

 International research teams are like oceans: depending on how they are 

navigated, they can link the world together or split it apart. When international research 

teams work, they draw onto researchers’ top talents, utilize their expertise, unite distant 

groups, and increase worldwide knowledge production. When they do not, they are 

disruptive, and they generate massive miscommunication that can potentially drive 

international research projects into the ground. 

 This study is rooted within the phenomenon of higher education 

internationalization, which is widely acknowledged as significant to the contemporary 

operation of colleges and universities. Internationalization is prominent among a range of 

important higher education topics, including public policy and higher education finance 

(Dill, 1997), academic labor markets (Alexander, 2001), and organizational change 

(Kezar, 2006). Researchers have also examined collaborations, but have largely 

overlooked less visible aspects of internationalization in higher education, such as 

growing interest and participation of faculty in international research teams. Only a few 

studies address international faculty and their quest to address international higher 

education problems through the lens of a cross-national or comparative approach 

(Altbach, 1996).  

 Given the limited scholarly understanding of international faculty collaborations, 

this study focuses on international research teams that are launched in response to 

pressing calls for internationalization. Today large research projects require substantial 
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involvement of researchers from different organizations, disciplines, or cultures working 

in groups or teams to accomplish a common goal of producing, sharing, and 

disseminating scientific knowledge. International research collaboration is a rapidly 

growing component of core research activity for many individual researchers (Amey & 

Brown, 2004). Most scholars agree that increases in international interdisciplinary 

collaboration represents major shifts in scientific work organization (Beck, 1995; Blau, 

1994; Wenger, 1998). However, there is less agreement about the implications of these 

emerging trends. Some argue that these new trends and initiatives stimulate cross-border 

academic contact and collaboration (Knight, 2004). The main motivations for 

internationalization, notes a recent survey (Knight, 2006), are not financial. Instead, 

internationalization enhances research and knowledge capacity and increases cultural 

understanding. International collaboration enables researchers to participate in networks 

of cutting-edge and innovative activity. For researchers, collaboration provides 

opportunities to move further and faster by working with other leading scholars in their 

field. Therefore, collaborative research is also seen as contributing to some of the highest 

impact activity.  

 Comparative higher education research also recognizes the need for cooperation 

on a number of pressing global issues that extend across borders. Examples of this are the 

linkages connecting academics, higher education institutions, and other key actors within 

the dynamics of knowledge production in different regions of the world. This kind of 

cooperation, on the part of researchers, could be realized by establishing an international 

research team. For the purpose of this study, an international research team is defined as a 
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group of individual researchers who transcend spatial, temporal, and organizational 

boundaries to be responsible for a shared performance objective through interdependent 

actions that may involve sharing or building knowledge. These teams usually share 

existing knowledge and transition ideas into action.  These trends have both positive and 

negative implications. Many academics have been revived by the opportunity to work 

closely with international colleagues who bring different disciplinary perspectives to a 

research problem. Yet international collaboration also poses some serious problems for 

higher education, for instance, in fair distribution of credit for co-authored work, in the 

evaluation of collaborative research, or in exploitation of junior academics by senior 

academics. Team-based, international collaboration also creates significant 

methodological as well as empirical (management) challenges not inherent in 

individually based research (Garland, O’Connor, Wolfer, & Netting 2006).  

 The international research team with its own peculiarities presents some benefits 

as well as challenges to increase the group’s capacity to collaboratively tackle complex 

areas of study and to learn from one another in the process.  It seems clear that realization 

and further implication of any benefits that arise from team processes depends on 

willingness of team members to cooperate fully with other team members. Thus, team 

members are expected to share useful information with other team members, especially 

critical information other might not possess (Bonacich & Schneider, 1992).  Additionally, 

team members are expected to exercise responsible restraint when using valuable, but 

frequently limited team resources (Turner, 2001).  Finally, the team members are 

expected to devote a fair amount of time and attention toward the achievement of the 
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team’s collective goals (Turner, 2001). These constructive actions mostly constitute the 

productive social capital that resides within a team (Putnam, 1993; Oh, Labianca, & 

Chung, 2006). Social capital is largely derived from the team members’ organizational 

affiliations, past relationships, and the associated network. Ideally, an international 

research team is more than the sum of its individual parts. However, delineating the 

precise configuration of the team needed to create high quality outcomes has proven 

elusive (Oh et al., 2006). This study challenges the configuration of the team by utilizing 

social capital and social networks. When combined social capital and social networks 

yield richer theory and better predictions (Baker & Faulkner, 2009) for the operation and 

future success of the international research team. This study illustrates and examines a 

specification of social capital and structural theory of collective action among peers in the 

comparative higher education field that requires attention to the structure of social 

networks. Simultaneously, full specification of theory in the social networks field 

requires attention to the content of social capital.   

 It is expected that this study will benefit the field of comparative higher education 

research, especially in furthering the understanding of professional social ties and 

collaborations. While higher education research has focused on the activities of academic 

professionals within the boundaries of the institutional setting (Birnbaum, 1977), few 

studies have portrayed the behaviors and activities that happen outside of these contexts 

(Smeby & Trondal, 2005; Wuchty, Jones, & Uzzi, 2007). International research teams are 

important organizations to the field of higher education research in that such teams are 

becoming extensions of academic work but not necessarily closely tied to institutional 
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work. In other words, international research teams are positioning themselves as those 

organizations that redirect professional roles, positions, and actions outside of the 

hierarchical structure of campus bureaucracies. They do not try to break old structures, 

but to complement them. As such, international research teams provide an opportunity for 

researchers to contribute to creation, modification, and dissemination of knowledge that 

reaches beyond national, cultural, and organizational borders. This study will broaden the 

scope of comparative higher education research by including an understanding of 

international research teams.  

 Understanding team process is critically important and, thus, more and more 

researchers are writing about their experiences as collaborators in team projects 

(e.g. Armstrong & Cole, 1995; Bantz, 1993; Bradley, 1982; Crow, Levine, & Nager 

1992; Del Monte, 2000; Galinsky, Turnbull, Meglin, & Wilner, 1993; Hackman, 1990; 

Tripp-Reimer, Sorofman, Peters, & Waterman, 1994). Existing research reveals many 

benefits and challenges in the process. On an interpersonal basis, teams can be fragile; 

“personal slights or professional criticisms, real or imagined, may fester and eventually 

become open sores” (Erickson & Stull, 1998, p. 28). Team research involves all the 

dynamics of groups, including the development of roles, leadership, norms, cohesiveness, 

and balance between task and social dimensions (Del Monte, 2000). Open 

communication about these dynamics, as with most human enterprises, can significantly 

influence research processes and outcomes (Del Monte, 2000; Galinsky et al., 1993).  

Background of the Study 
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 A few years ago in Europe, there was a call for proposals with particular funding 

priorities attached to it. A handful of senior researchers from the European network 

articulated five different proposals to be sent to the international science foundation to 

apply for a grant.  It was clear from the very beginning that the researchers wanted to 

crack something big that could potentially influence policy agendas in Europe. The 

discussion took place in one of the European cities and five different proposals to the 

international science foundation were submitted. One of them was a collaborative 

research project intended to focus on how higher education institutions are networked 

within distinct knowledge societies.  

 The purpose of the project was to conduct a comparative study contrasting three 

distinct regions of the world by conducting research at three operational levels of 

historical analysis, policy discourse, and empirical analyses with an overarching 

analytical concept. The project was divided into six distinct theoretical and 

methodological parts in order to use an integrated, overarching strong coordination and 

management structure to meet the goals of the project. Six different countries agreed to 

participate and answered the call for proposals. Almost all countries secured their funding 

from national funding agencies, however one research group either was not funded or the 

national funding agency did not want the group to participate in the collaborative 

research project. This group had to pull out of the study and different arrangement was 

put in place in order to continue with the project’s design. The project originally intended 

to focus only on a comparison of European higher education institutions, however the 

researchers unanimously decided to expand the scope of the project to include the United 
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States and Japan because these two countries were essential for understanding the 

European socio-economic implications of the subject matter. While the United States 

group secured their funding through the National Science Foundation funding agency, the 

group from Japan decided to participate without funding. The collaborative research team 

was launched for a duration of three years. This international collaborative research team 

is the focus of the present dissertation research.  

 The international research team to be further explored, Networked Higher 

Education International Team (NHEIT)1 presents a well-established, long-term 

association of researchers sharing the experience of working together toward common 

objectives in international scientific efforts who approach higher education from a wide 

variety of disciplinary starting points. The main motivations of the team partners were 

driven by the desire to create new approaches to problems facing comparative higher 

education, and to provide examples of the problems that were common to them. The 

motivations included a shared commitment to scientific excellence and complementary 

track records regarding the substantive, theoretical and methodological focus of the 

respective principal investigators. Additionally, their long-term record in international 

comparative higher education, interdisciplinary expertise, and knowledge of these topics 

supported their motivations.  

Statement of the Problem 

 Researchers from different higher education institutions have worked in groups or 

teams for many years. The increasing number of interdisciplinary international projects 

                                                
1 For the purpose of this research, NHEIT will serve as a pseudonym.  
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has started taking place across universities to balance already well-established academic 

interdisciplinary research projects within academic institutions (Birnbaum, 1977). 

Teamwork and collaboration have received considerable attention from academic 

institutions (Austin & Baldwin, 1991; Johnson, Johnson, & Smith, 1991) as well from 

countries that are increasing their investment in higher education (Labi, 2009a, 2009b). In 

addition, a growing need to bring together disparate types of expertise from distant 

locations has emerged (Branson, Clausen, & Sung, 2008).  Recently, policymakers and 

funding agencies increasingly emphasize collaborations as a means to advance state, 

national, and disciplinary goals (Chamberlin & Plucker, 2008; Eddy, 2010).  

 Many have argued that the individualistic orientation of university reward 

structures precludes the development of faculty work groups or teams.  However, most 

faculty clearly demonstrate characteristics that are inherent in work teams. They interact 

with each other, exert influence over each other and share a commonality of purpose such 

as creation and dissemination of knowledge for their students and communities. The 

notion of collaborative, cooperative effort also veers from the traditionally individualistic, 

competitive orientation of the university (Damrosch, 1995; Getman, 1992).  

 Changing faculty reward structures to support interdisciplinary collaborations is 

perhaps an even greater cultural change, in spite of decades of rhetoric to do so (Austin & 

Baldwin, 1991). Advocates of international interdisciplinary academic work argue that it 

likely yields more innovative results for complex problems than traditional, individual 

research efforts (Kline, 1990; Salter & Hearn, 1996; Sandmann & Flynn, 1997). 

Therefore, the international interdisciplinary collaboration undertaken by international 
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research teams may yield a scholarly impact that moves beyond simply counting 

publications, presentations, and grant dollars.  

 Knowledge work done in teams has become a dominant form of organizing for 

researchers also due to restrictions of funding sources, decreasing enrollments, and 

increased demands for accountability and productivity. These measures have created a 

climate in which university faculty are continually pressured to “do more with less.” 

Being part of the work environment that can positively affect faculty productivity 

suggests that today’s teamwork needs to transcend distance, time zones, and 

organizational boundaries to create a successful collaboration.  Most research regarding 

teamwork has focused on individual factors such as gender (Landino & Owen, 1988; 

Shoen & Winocur, 1988), academic rank, experience and discipline (Becher, 1989; 

Creswell, 1985) that may enhance faculty productivity.  Still, little has been done to 

examine how subgroups within international research teams shape relationships among 

the members. Interaction between researchers from different disciplines can potentially 

lead to greater collaboration, but creating an international research team with diverse 

perspectives and skills also generates challenges. Researchers on interdisciplinary teams 

tend to be hybrid scholars who are “border crossers,” working at the edges of two or 

more disciplines (Bruhn, 2000). Therefore, certain dynamics such as professional 

expertise, intergroup cultural biases, or different disciplinary norms often hinder 

collaboration on interdisciplinary teams (Brewer, 1995; Graham & Barter, 1999). These 

team dynamics often vary with team composition and can lead to disagreements over 

power positions, research and communication methods, or perceived levels of individual 
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engagement. Exceptionally demanding can be international interdisciplinary research 

team, involving members from different disciplines and countries selected to bring 

essential yet diverse academic viewpoints to the research project (Del Monte, 2000; 

Garland, O’Connor, Wolfer, & Netting, 2006; Taylor, 1986).  

 Although we know that many researchers decide to work with each other across 

national borders, little is known about the social structure of international research teams. 

The social structure is that groups, organizations, and communities are differentiated 

entities. Due to this differentiation, only certain people interact with one another in 

certain ways and situations. It is a basic premise of a sociological thinking that the 

opportunities for and circumstances of social interactions are not random, but instead are 

distributed according to the patterns defined by the social structure (Casciaro, 1998). 

 At the group level, the social structure of international research teams refers to 

patterned social arrangements that form the team as a whole, and which simultaneously 

determine the actions of individuals socialized into team structure. At the individual 

level, the social structure refers to the structure of social network ties between team 

members. Since little research has been done about how researchers shape the social 

structure of their respective research teams, their roles, positions, and actions are of 

importance and may contribute to successful collaborations among team members and 

also between the teams. Knowing more about positions and roles that researchers occupy 

within the structural framework may contribute to further improvement of international 

research collaborations. Further exploration of the social structure will also illuminate 

how the international research teams may be becoming a necessary tool for a production 
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of knowledge in the field of higher education.  

 The study of the structure of networks should be central to the understanding of 

how international research teams evolve and function. However, some analyses of 

networks in social sciences have been disconnected. A majority of social science research 

stresses the importance of structural components, but does not analyze content within 

those components. An abundance of research in network analysis examines why ties form 

between two actors and the consequences of particular network positions. Salancik 

(1995) observed that most network research has taken an individual-level perspective and 

missed out on the opportunity to illuminate the structure of collective action. In the most 

comprehensive text on network methods, there is only a paragraph on network dynamics 

in a section on future directions (Wasserman & Faust, 1994). Thus while some progress 

has been made analyzing the dynamics of dyads (e.g., Gulati & Gargiulo, 1999; Lincoln, 

Gerlach, & Ahmadjian, 1996; Stuart, 1998), little attention has been given to the 

evolution of entire networks. Moody and Paxton (2009) propose that social capital can 

aid social network researchers in adding complexity to dyadic models simultaneously 

stressing context and measurement. The authors propose to enrich the center by bridging 

social capital and social networks.  

 Identifying with the proposition set by Moody and Paxton (2009), the objective of 

this research is to extend the examination of team’s social structure in regards to team 

members’ relationship patterns among each other, between the groups, and within the 

whole team. In fact, this study seeks to better understand the links between team structure 

and the channels that form capital through work, advice, and communication ties. 
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Importance of study 

 Teams and groups are inherently multilevel, which means that simultaneously 

they are the foci of social interactions among individual actors (Feld, 1981) and the 

potential grounds for subgroup formation (Festinger, Schachter, & Back, 1950; Weick, 

1979). Additionally, these teams are usually embedded within larger formal and informal 

organizational social structure. Nowadays, any team establishment transcends the former 

organizational boundaries. Similarly, international research teams form so-called network 

organizations in which they supplant vertically organized bureaucracies (Powell, 1990). 

Therefore, teams use their network organizational forms to establish interdependent 

work, advice, and  communication linkages to connect researchers and their multiple 

academic ideas into those ideas that should ultimately produce and transmit a new 

knowledge. In order to fully grasp what is going on within those teams, the multilevel 

approach is to be implemented. The main contributions of this approach are two-fold: 

theoretical and methodological.  

 The main purpose and contribution of this study is to examine social capital and 

social networks research on groups through the lens of internationalization beyond 

treating a group exclusively as a whole unit (or as the sum of its individual parts) and to 

consider individuals as embedded simultaneously in the social structure of subgroups and 

the overall team (Firebaugh, 1980; Klein, Dansereau & Hall, 1994; Manshason, 1993;). 

For instance, a subgroup that is well connected to other subgroups within the team’s 

structure, but where all the intergroup ties run through one team member, might have 

fewer social resources compared to a subgroup where intergroup relationships are spread 
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across more team members. Treating an international research team as individuals 

embedded simultaneously in the social structure of subgroups and of the overall team, 

allows to examine how team members manage all of their team’s boundaries and to 

consider these cross-boundary relationships together. 

Statement of the purpose 

 In the complex field of the higher education, calls for increased interdisciplinary 

collaboration are heard. These calls usually come from university administration officials 

who want to increase the prestige of their own institutions. However, it is less clear how 

universities, yet alone researchers, more effectively cultivate and support international 

interdisciplinary collaborations or the processes through which researchers enact this 

form of academic work. Additionally, the leadership roles, task division, and power 

positions that researchers assume in their teams are not well understood.  

 An ideal model and process would successfully integrate competing perspectives 

and develop a shared sense of power among all team members and demonstrate a 

leadership role that was well defined and replicable (Sandmann & Flynn, 1997). In 

reality, interdisciplinary collaboration is most often characterized by dominance of a 

single disciplinary change paradigm, mixed perceptions of improvement and goal 

attainment. While Sandmann and  Flynn’s (1997) model seems to be theoretically ideal, 

international interdisciplinary collaboration among academics presents itself differently 

in practicality. In order to meet new demands posited by academic reality, capturing and 

developing a more accurate sense of international interdisciplinary collaboration seen as a 

teamwork needs to be set forth. The international interdisciplinary collaboration provides 
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academics an opportunity to learn from each other and foster new was of thinking 

resulting in the creation and further dissemination of new knowledge not only within the 

team, but also ultimately beyond the team itself. Whether a creation and dissemination of 

new knowledge really happens within the international research teams is also the focus of 

this dissertation.  

 Having multilevel and multitheoretical insight into a social structure of the 

international research team provides a tool that could help academics understand their 

relationships and collaboration practices among each other and ultimately between other 

similarly networked research teams. By using multiple perspectives this study can better 

resolve complex problems as opposed to singular disciplinary-based solutions. Instead of 

working individually as is often the way academics tackle their projects, members of a 

team learn to engage collaboratively as a team. To do so, they have to learn from one 

another, form cliques, exchange crucial resources, as well as develop collective strategies 

to ensure collective outcomes through decision-making processes. By being a part of the 

team, the team members should see a holistic rather than individualistic perspective of the 

research project. Clearly, working as a team is a critical part in the evolution of an 

international interdisciplinary collaboration.  

 The purpose of this study is to aid in understanding the social structure of 

international interdisciplinary research teams in higher education. How team members 

shape their team’s social structure is a key component to success in the international 

research team because with this knowledge, team members and higher education 

institutions can address potential issues and opportunities that would aid in improving the 
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team’s social structure and dissemination of a new knowledge that was created by the 

team.  

This research seeks to better understand the social structure of international 

research teams and how the team members shape the social structure of the international 

research team. Four main research questions have been developed from the theories and 

previous research conducted on the subject matter. This study will answer the following 

research questions:   

1. What is the social structure of international research team?  

a. At the individual level?  

b. At the subgroup level?  

c. At the team level?   

2. How are roles, positions, and actions of the team members shaped in 

international research teams? 

3. How do team members redistribute their resources within the team’s structure 

(i.e. power, capital)?  

4. How do team members mobilize resources and capital (i.e., social capital)?  

 The first question comes from the need to establish and understand social 

structure of international research teams. This question explores the mechanisms that 

shape the structure and relationships amongst the team members in international research 

teams. In order to further explore social structures and relationships among team 

members, the specific characteristics of international research teams at different levels 

have to be well known.  
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 The second question examining how roles, positions, and actions of the team and 

team members are shaped in international research teams, is driven by both the structural 

theory of collective action among peers and social capital. These theories inform and 

shape the inquiry and analysis when investigating this question.  This will confirm and 

support the second question with greater detail, and help to better understand the optimal 

contexts where these characteristics may occur. It also will illuminate understandings of 

the scope and power of social structure and relationships within that structure. 

 The third and fourth questions arise from the need to understand how people 

mobilize and further redistribute their resources and capital within the team, between the 

groups, and among each other. Intuitively, the conjecture is that certain non-tangible 

resources, such as power, and different types of social capital (e.g., bonding and bridging) 

differ depending on the level of analysis. Bonding is horizontal, among team members 

within the team whereas bridging is vertical between country-based groups (Dolfsma & 

Dannreuther, 2003; Narayan, 2002; Narayan & Pritchett, 1999). 

 By answering the aforementioned questions, this study will contribute to the field 

of comparative higher education research, especially in the areas of professional social 

ties and collaborations. In other words, international research teams are positioning 

themselves as those organizations that redirect professional roles, positions, and actions 

outside of the hierarchical structure of campus bureaucracies. They do not attempt to 

break current structures, but to complement them. As such, international research teams 

provide an opportunity for researchers to contribute to the creation, modification, and 

dissemination of knowledge that reaches beyond national, cultural, and organizational 



 

 

29 

borders. This study will broaden the scope of comparative higher education research by 

including an understanding of international research teams.  

 Team process describes the behaviors and actions of the team in their efforts to 

combine resources to make a decision or to create new knowledge. There are two key 

inputs to team process: the first is the type and quality of work, advice, and 

communication that is used by the team. For instance, when teams interact face-to-face, 

they behave differently than when their interactions are mediated by the Internet-based 

platforms. Similarly, the type and quality of work and advice can be perceived differently 

by individuals than by team members embedded in informal subgroups.  The second key 

input to the team process is team composition, which includes such things as the gender, 

age, race/ethnicity, academic role, professional experience, and organizational positions 

of team members. When team members differ along socio-demographic dimensions, 

interactions of these teams will differ from those teams whose members are similar along 

these dimensions.  

Significance of the Study 

 Once the decision has been made to launch an international interdisciplinary 

research team, it is important to consider the social structure of the team that consists of a 

group of researchers located in different physical places and who may work at different 

times from each other.  Researchers have studied groups, teams, and international teams 

but there is no evidence of research that examines specific socio-structural characteristics 

of international research teams and how team members shape their team’s social 

structure. Not having such an examination, researchers will not understand the impact 
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that members may have on each other and on the team’s work based on preconceived 

ideas related to the team’s social structure.  

 It is also expected that this study will benefit the field of comparative higher 

education research, especially in the areas of professional social ties and collaborations.  

The results of this study will add to the body of knowledge concerning the perceived 

views of team members with regard to the team’s social structure. Higher education 

institutions as well as their research teams equipped with this information are better 

positioned to address team issues related to social structure of international research 

teams. By working in a team, the knowledge that is produced within and transmitted 

outside of the international research team may translate into producing better quality 

research. Knowing the social structure and how researchers shape that structure may also 

enhance or hinder team relationships and collaboration practices in academia. The 

objective of this research is to extend the examination of team’s social structure in 

regards to team members’ relationship patterns among each other, between the groups, 

and within the whole team.  

 Additionally, this study seeks to better understand the links between team 

structure and dimensions of different capital flow based on work, advice, and 

communication ties. Most important, the study seeks to highlight researchers’ power and 

capital that allows them to leverage change to support the development of international 

collaborations. Higher education institutions and funding agencies need to keep 

supporting international collaboration efforts to encourage new knowledge production 

and dissemination. Any internationalization plan to launch an international research team 
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shall be seen as a strategic response to globalization processes. 
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CHAPTER 2: CONCEPTUAL FRAMEWORK  

 This chapter outlines the theoretical concepts used to frame this study and provide 

a background of past and present research of the topic at hand. The conceptual 

framework will give a brief perspective on the sociological foundations of the study, and 

how it can be applied to examine the social structure of international research teams.  

 This study proposes a conceptual framework for understanding a complex social 

structure in international research teams, which is based on particular assertions grounded 

in: (1) the structural theory of collective action among peers, (2) the theory of social 

capital, and (3) a specific notion of internationalization. To fully grasp the social structure 

of international research teams and team members’ perceptions on this social structure at 

the individual, group, and team level blending these particular theoretical frameworks 

helps to guide the methodology of this research. Thus, this study adopts a multi-

theoretical model to explicitly guide this network multilevel research.  

Structural theory of collective action among peers 

 Structural theory of collective action among peers serves as a mean to guide how 

roles, positions, and especially actions shape the social structure of international research 

teams. This framework is crucial for this research because it simultaneously looks at both 

the individual and organizational levels, assuming that individuals have a strategic 

rationality to shape the dynamism of international research teams. Alberto Melucci 

(1989) offers a constructivist view of collective action, which combines macro and 

micro-orientations. Collective action is the product of purposeful negotiations whereby a 

plurality of perspectives, meanings, and relationships crystallize into a pattern of action 



 

 

33 

(Melucci, 1989). Action is constructed to take account of the goals of action, the means to 

be utilized, and the environment in which action takes place, which remain in a continual 

state of tension. The critical process is the negotiation of collective identities for the 

participants. In the current post-industrial era, conflicts leading to collective action 

develop in those areas of communities and complex organizations in which there is 

greatest pressure on individuals to conform to the institutions that produce and circulate 

information and symbolic codes (Melucci, 1989).  

 A theory of collective action among peers takes into account generic social 

mechanisms that help to solve the most important problems facing collegial 

organizations. Most importantly, it uses behavioral assumptions about members’ strategic 

rationality as driving forces for exchanges, controls, and regulations (Lazega, 2001). 

These mechanisms provide structural solutions to problems familiar to interdependent 

global researchers, such as how to maintain organizational integration and trust, and also 

help with the negotiation of precarious professional values.  A precarious value is one 

that is essential to the viability of the collectivity, but in which most members may not 

have a direct share (Lazega, 2001). This theory explains the ways in which legally 

constraining economic contracts and informal social mechanisms are combined to sustain 

cooperation among rival partners (Lazega, 2001).  

 This framework is particularly important to utilize because it looks both at the 

individual and organizational levels at the same time. Such approach assumes that 

individuals have a strategic rationality to shape the international research teams. It also 

looks at members as niche-seeking researchers who select exchange partners, carving out 



 

 

34 

a place for themselves in the group and getting involved in various forms of status 

competition. It is rooted in the analysis of the production process and task-related 

resource dependencies that helps in understanding how a global research team can 

possibly provide structural, cultural, and social solutions to problems of collective action 

among members.  

 Thus, members try to build or join niches, in which the resources are not only 

shared, but are also more easily available to the individuals. A niche is defined as a 

position of the research team in which flows of important resources have been, at least 

temporarily, secured by members among themselves (Lazega, 2001). A niche can be seen 

as a position of structurally equivalent members and as a dense group of members, 

namely cliques (Borgatti & Everett, 1992). The crucial aspect of niche creation is the fact 

that niches are a necessary intermediate level between individuals and the overall 

structure (Lazega, 2001). Acknowledging this level to both the individual member and to 

the team makes it possible to understand various social processes within the team such as 

work, advice, and communication relationships.  

The Theory of Social Capital 

 Social capital is one of the most popular sociological theories in educational 

research (Dika & Singh, 2002). There has been considerable and increasing interest in 

social capital theory in recent years, evidenced by its application to various disciplines 

and numerous subject areas. This interest stems from the appeal of the concept as it 

integrates sociology and economics, and combines a number of ideas including civic 

tradition, civic participation, and social cohesion. 
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Definition of social capital 

 There is no firm, commonly agreed upon definition of social capital and the 

particular definition adopted by a study is dependent on the discipline and level of 

investigation. In its simplest form, social capital can be defined as the social networks or 

connections through which one gains access to resources, including human and economic 

capital (Bourdieu, 1986). The French sociologist Pierre Bourdieu defined social capital as 

“the aggregate of the actual or potential resources that are linked to possession of a 

durable network of more or less institutionalized relationships of mutual acquaintance 

and recognition” (Bourdieu, 1986, p. 248). The two sociologists often credited with 

developing the theoretical concept of social capital are Bourdieu and James Coleman 

(Dika & Singh, 2002; Portes, 1998;). However, these two men have different views of the 

theory. In their expansive review of the literature on social capital and educational 

research, Dika and Singh (2002) noted that while both Bourdieu (1986) and Coleman 

(1988) studied the benefits of an individual’s ties with others, they differed in many 

aspects. Bourdieu’s concept of social capital was mainly concerned with social 

reproduction theory, and the inequities that exist within social structures. He described 

how exchange and reciprocity within one’s networks were investments into future 

resources. One invested time and energy into maintaining a contact, even if the payoff 

was not necessarily guaranteed in the end. This is considered a social obligation, and 

Bourdieu (1986) considered it to be an essential characteristic of social capital. Bourdieu 

(1986) also focused on the volume of social capital and posited that the size of the 

network of connections one can effectively mobilize would lead to a greater amount of 
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social capital. On the other hand, Coleman (1988) was less interested in volume and more 

interested in how social capital influenced compliance to norms and values. Coleman 

(1988) specifically wrote about how information channels were a form of social capital. 

Both, however, viewed social capital as network based, which is the key premise for the 

purpose of this study. The general premise that social capital is network based was also 

acknowledged by other scholars who contributed to the discussion (Burt, 1992; Erickson, 

1995, 1996; Lin, 1982; Flap, 1991; Putnam, 1993, 1995, 2000).  

 While both interpretations of social capital represented by Bourdieu and Coleman 

are important definitions, other researchers have argued for different definitions. Most 

notably, Lin (2001) developed a notion of social capital that is understood as an 

investment in social relations. Lin and Erickson (2008) pushed this definition a step 

further defining social capital that “is rooted precisely at the juncture between individuals 

and their relations and is contained in the meso-level structure or in social networks” (p. 

4). The relationships of individuals are the basis of social capital, and these relations 

further generate simultaneous consequences for individuals and for the collective. Still, 

this definition limits social capital to mere structural definition.  

 This study intends to include both structural and resource based definitions of 

social capital to fully understand processes within the international research team. This 

study uses social capital theory, in which relationships are the glue that holds a team 

together. The social capital of team members aggregates into the team’s social capital. 

The relations that team members have within the team and also beyond the team 

determine social capital. The social capital does not reside within the individual. Rather, 
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social capital resides in the relationships an individual or group has with others. Because 

relationships can be more difficult to develop and maintain in international research 

teams, social capital is an important lens to use. For the purpose of this study, social 

capital theory is defined as relationships with the other team members. Within these 

relationships there are resources that are accessible through team members’ different 

types of ties (i.e. work, advice, communication). Through social relations (thus, social 

networks in general), the team members can borrow or capture other team members’ 

resources (e.g. power, reputation, prestige). Such resources and relations facilitate 

information flow and influence flow, which in turn generates returns outside of the 

international research team (Lin, 2001). Similarly, how individual and collective actors 

invest in social relations through diverse and rich resources has an impact in the 

marketplace (Burt, 1992).  The different types of social capital used in this study are 

bridging and bonding (Aldridge, Halpern, & Fitzpatrick, 2002). The literature describes 

bridging social capital as closely related to thin trust, as opposed to the bonding social 

capital of thick trust (Anheier & Kendall, 2002). Bonding social capital is a characteristic 

for rather small research teams with strong cooperation ties, whereas bridging social 

capital is found in research teams which consist of a large number of researchers from 

different institutions or disciplinary backgrounds. The other type of social capital used in 

the study is vertical and horizontal social capital. The vertical social capital operates 

through formal hierarchical structures while horizontal social capital is exercised where 

authority is more decentralized.  

Strengths and weaknesses of social capital  
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 Requena (2003) suggested that the importance of social capital lies in that it 

brings together several important sociological concepts such as social support, integration 

and social cohesion. Rothstein (2003) agreed with this viewpoint and stated that the real 

strength of social capital theory lies in the combination of macro-sociological historical 

structures with micro-level causal mechanisms, which is a rare feature in the social 

sciences. 

 In the field of higher education, social capital is charged with a range of potential 

beneficial effects including: facilitation of higher levels of educational attainment 

(Aldridge et al. 2002; Israel et al., 2001), mobilization of resources in college access 

(Dika & Singh, 2002; Kim & Schneider, 2005), influence on the political attitudes, 

values, social mobility and goal orientations of college students (Milem, 1998; 

Newcomb, 1943; Weidman, 1979); or professionally relevant networks formed during the 

undergraduate years that help students make informed career choices and assist them in 

the transition to the workplace after graduation (Deil-Amen, Rios-Aguilar & Rhoades, 

2009; Walpole, 2003). 

 However, the same characteristics of social capital that enable productive benefits 

have the potential to cause negative outcomes. Potential downsides of social capital 

include: fostering behavior that worsens rather than improves educational performance 

(Dougherty, 1992); acting as a barrier to social inclusion and social mobility; dividing 

rather than uniting learning communities; and facilitating rather than reducing education 

underachievement (Aldridge et al. 2002). The same mechanisms that benefit also hinder 

the strength of social capital. The kinds of groupings and associations that can generate 
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social capital can also carry the potential to exclude others (Hunter 2000; Morrow 1999; 

Portes & Landolt, 1996; Szreter 2000). Social capital can become a constraint to 

individuals' actions and choices (Wall, Ferrazzi, & Schryer, 1998). Overall, a supply of 

social capital is concomitantly productive and uncooperative.  

Group social capital 

 The main purpose and contribution is to take social capital research on groups 

beyond treating a group exclusively as a whole unit, or, as is more typical, as merely the 

sum of its individual parts, by explicitly considering individuals as embedded 

simultaneously in the social structure of subgroups, groups, and the overall organization 

(Firebaugh, 1980; Manson, 1993; Klein, Dansereau, & Hall, 1994; Rousseau, 1985).  

Simply grouping people together with a common theme fails to recognize that a person 

behaves and feels certain ways because of their connections to others. Solely relying on 

attribute-based data, on socially determined categories, does not acknowledge the 

importance of relationships in a person’s life (McFarland, Diehl & Rawlings, 

forthcoming; Wellman, 1998). Relational data, in addition to attribute data, can lead to 

greater understandings of how team members experience their team involvement. For 

example, a group that is well connected to other groups, but where all the intergroup ties 

run through one person, might have fewer social capital resources compared to a group 

where the intergroup relationships are spread across more people.   

 The featured model of group social capital also serves to expand the work 

conducted on group boundary management (e.g., Ancona, 1993; Ancona & Caldwell, 

1992; Gladstein, 1984). Ancona and her colleagues have shown that a group needs to 
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manage relationships with other groups and external members in the organization to pull 

in important informational and political resources to improve effectiveness (Ancona, 

1993). This group social capital model examines how group members manage their 

group’s boundaries within the team (including boundaries between subgroups and 

boundaries between subgroups and the team) and considers these cross-boundary 

relationships together. Thus, this work adds greater specificity to the existing knowledge 

of group boundary management. 

 For the purpose of this study, group social capital is defined as the set of resources 

made available to a team through team members’ social relationships within the social 

structure of the team itself, as well as in the broader formal and informal structure of the 

organization. Group social capital is a metaconstruct composed of both the set of 

resources flowing through relationship conduits and the configuration of the conduits 

themselves (Seibert, Kraimer, & Liden, 2001). Several aspects of this definition bear 

discussing in further detail, because they differ slightly from some previous definitions of 

social capital. 

 First, the team itself has a social structure and must be considered both as a whole 

and as an aggregate of its parts. Team members can be heterogeneous in terms of their 

position in the vertical hierarchy or in the horizontal division of labor. Teams can also 

have multiple subgroups whose goals and desires have varying overlap with the overall 

team’s goals and desires. In the same way that having financial capital invested in 

multiple financial accounts might affect one’s ability to tap into those resources quickly, 

group social capital is affected by the existence of subgroups that can affect the team’s 
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information and resource flows (Thomas & McDaniel, 1990). 

 Second, this definition also recognizes that teams must be considered in their 

broader context (e.g., Firebaugh, 1980; Gladstein, 1984). Some teams will find that they 

have greater liquidity of their social capital because of their members’ relationships in the 

organization’s overall structure—that is, they can tap into resources passed along through 

their social ties quickly if needed. For example, timely access to information or academic 

support is likely to be enhanced for teams with members in critical positions within the 

organization’s formal workflow structure, as well as for teams with members in 

prestigious positions within the organization’s informal social network structure. This 

aspect of the definition recognizes that the organization’s formal structure might be very 

different from the informal relationships through which work is actually accomplished 

(e.g., Morey & Luthans, 1991) 

 This definition of group social capital refers to ‘resources’ more broadly than 

some definitions of social capital. For example, Burt (1992) generally limited his 

discussion of social capital to encompass access to disparate information and referrals. 

Clearly, instrumental benefits such as timely access to information from disparate arenas 

allow for enhanced opportunities to generate solutions that are more innovative, more 

entrepreneurial, and potentially more rewarding (Burt, 2000). There is also an 

instrumental benefit derived from access to political resources and to referrals from 

others (Ancona & Caldwell, 1992). Here, as well, it is important that these resources are 

liquid, thus easily and quickly accessed. For example, if a leader is attempting to shut 

down a task force, the team’s ability to access resources to prevent it only helps if the 



 

 

42 

team can do this quickly. Another group social capital resource is the mutual trust that 

develops from exchange reciprocity in an environment where norms are well enforced 

and free riding is kept in check (e.g., Coleman, 1988, 1990). As Coleman (1988) 

suggested, this reduces the transaction costs for all team members, as well as between 

subgroups, if when discussing intergroup interactions, thus generating benefits for all. 

 The social capital theory proposes that access to and activation of social resources 

are in part determined by positions in the hierarchical structure (the strength of position 

proposition) and by the use of weaker ties (the strength of tie proposition). Burt (1992) 

postulated that certain network positions (structural holes and structural constraints) have 

effects on individuals getting better positions or rewards in organizations. A structural 

constraint is the level of restriction placed on team member’s options defined by the 

member’s social role or by a lack of access to social, cultural or academic resources.  

 A structural hole is a relationship of non-redundancy between two contacts (Burt, 

1992). The hole is a buffer, and as a result of the hole between them, the two contacts 

provide network benefits that are in some degree additive rather than overlapping (Burt, 

1992). To further explain it, usually, a strong relationship indicates the absence of a 

structural hole, for instance, father and son, close friends, or people who frequently get 

together for social occasions (Burt, 1992).  Also, actors whose social networks are more 

sparse—that is, characterized by more holes—are better positioned to play the kind of 

broker role that should pay off with access to more and better information and resources, 

as well as greater opportunity to benefit from them (Burt, 1992). As a result, people who 

bridge the space between two otherwise unconnected groups stand to enhance their social 
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capital. The structural holes theory derives from bridging structural holes or gaps 

between nodes in a social network (Burt, 1992). Such boundary spanning generates 

"information benefits," because information tends to be relatively "redundant" within a 

given group (Burt, 1992, p. 13-16). As a result, team members who develop ties with 

disconnected groups gain access to a broader array of opportunities than those who are 

restricted to a single one (Granovetter, 1973). For instance, teams that draw members 

from diverse demographic categories benefit because such teams generate links between 

people with different skills, information, and experience. Such ties within the team bridge 

structural holes in the larger organization, and thereby enhance its capacity for creative 

action (e.g., Ancona & Caldwell, 1992; Bantel & Jackson, 1989; Pelled et al., 1999).  

 The main assumption is that social capital theory based on structural holes 

stresses the opportunity side of networks. The structural holes theory argues that 

researchers have high levels of social capital because they are not part of cohesive, 

embedded networks. The implication is that network closure may not help, but will rather 

hinder organizational coordination depending on the level at which a team member is 

located. Thus, this study investigated how capital flows between subgroups and whether 

it helped or hindered cooperation within the team.  

 By examining the international research team, this study added complexity to 

different levels of analysis by stressing context though qualitative research methods. This 

research challenged both fields and found that hierarchical relations do not stand 

separately from horizontal relations among team members in the international research 

team.  Although research on social capital has tended to focus on horizontal relations 
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among peers, the literature on social networks explores the unfolding of hierarchical 

relations even within seemingly horizontal structures (Moody & Paxton, 2009). To fully 

understand social capital in international research teams, structural holes theory guides 

this part of conceptual framework. The structural holes theory (Burt, 1992) sees cohesive 

ties as a source of rigidity that hinders the coordination of complex organizational 

positions, roles, and actions.   

Internationalization 

 Internationalization serves as an organizational concept that binds the structural 

theory of collective action among peers and the theory of social capital. Higher education 

institutions believe in the importance of internationalization as part of the purpose, 

function and delivery of researchers’ respective workplaces (Knight, 2004). 

 In the late 1990s a handful of books were published that dealt with the topic of 

globalization and higher education (Altbach, 1998; Currie &Newson, 1998; Slaughter & 

Leslie, 1997). Since that time, with notable exceptions (Marginson & Rhoades, 2002; 

Marginson & Swair 2005; Robertson, 2006), a general consensus has emerged 

(Stromquest, 2007) whereby globalization is understood as an inevitable, downward 

pressing social, economic and political force, and internationalization is the process of 

institutions responding to globalization (Altbach, 2004; De Wit, 1999; Knight, 2004; 

Scott, 2000; Van Der Wende, 2001). Teichler (2004) defines internationalization as 

“increasing cross-border activities amidst persistence of borders” (p. 1).  Additionally, 

internationalization in higher education gained relevance and attention by researchers and 

policy makers alike in the last decades of the twentieth century (Horta, 2009). This 



 

 

45 

attention has driven researchers to engage in activities that are increasingly performed 

cooperatively and competitively at the global level (Teichler, 2004).  

 Because the international research team under study consists of researchers who 

come from different geographic locations and who work on comparative higher education 

research as part of their professional interest, internationalization of the research that is 

addressed by these research teams needs to be operationalized. Different rationales for 

internationalization, offered as part of a conceptual framework for internationalization by 

Knight (de Wit, 2002; Knight, 1999, 2004) overlook the importance of human scale in 

collaboration patterns. For the purpose of this study, internationalization implies that the 

borders of nation-states become less important for the energies, activities, interests and 

loyalties of researchers. International research contacts and collaborations presuppose 

faculty motivation as well as attractiveness among colleagues in other countries (Smeby 

& Trondal, 2005). Research collaboration is the most demanding type of international 

contact since it assumes attractiveness and international visibility and often includes 

significant involvements by the researchers. Therefore, international research teams result 

from endogenous processes among individual scholars, while being de-coupled from 

actions and initiatives of the university leadership. Hence, “processes of 

internationalization are neither supported nor effectively hindered by government 

actions” (Gornitzka, Gulbrandsen, & Trondal 2003, p. 26). This is the century-old mode 

of voluntary internationalization where internationalization is loosely coupled to 

hierarchical command and organizational design (Engel, 2003). Most importantly, this 

conception of internationalization by discipline and “choice” (e.g.  availability of grants 
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as driving the incentives to engage in international collaboration), suggests that the 

internationalization of academic work is organized through academic networks, often 

limited to small groups of scholars that share some basic perceptions of appropriate 

scholarly standards (Trondal, 2010).  For the purpose of this study, the network approach 

assumes that international contacts cluster around fairly stable networks of actors, 

disciplines, and paradigms that, in consequence, form an international research team 

(Smeby & Trondal, 2005).   

 An underlying assumption of this study is that researchers are instrumental to 

internationalization because they play a critical role in advancing international education 

across the higher education institutions and between international researchers (Burn & 

Smuckler, 1995; Carter, 1992; Engberg & Green, 2002; Green & Olson, 2003; Harari, 

1981, 1992; Henson, Noel, Gillard-Byers, & Ingle, 1991; Morris, 1996; Peterson, 2000). 

The conceptual framework based on these three theories guided this study to further 

understand the social structure of international research teams in higher education and 

how members shape the social structure.  
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CHAPTER 3: REVIEW OF LITERATURE 

 The literature review provides an essential foundation for constructs used in this 

research as well as establishing the current state of knowledge on international research 

teams. The first domain is centered around analysis and critique of the current literature 

on international research teams. The second domain examines current literature on the 

structure of international research teams, while the third and final part focuses on 

examination of literature on social capital.  

The Literature on International Teams: A Critical Review 

 Previous research in the area of international teams has studied various aspects of 

international teams (Espinoza, et al., 2003; Powell, Piccoli & Ives, 2004; Watson-

Manheim et al., 2002). A majority of literature stressed technical issues facing 

international teams and paid little attention to the human, social, and relational aspects 

involved in globally redistributed work (Al-Mushayt et al., 2001). Therefore, the vast 

literature on international teams comes from business settings, which prevents it from 

having a clear picture of the extent to which these experiences of the business sector 

could be generalizable to public settings (Ives & Jarvenpaa, 1991; Monge & Contractor, 

2003).  

 In today’s society, individuals not only work in groups and teams but in many 

cases, organizations have become dependent on international teams (Powell et al., 2004). 

Past research that compares face-to-face teams with virtual international teams, has 

concluded that virtual international teams are on the rise due to the increase of 

technological devices and to the movement towards international teams to the increase in 
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organizations operating in a global environment (Townsend, DeMarie, & Hendrickson, 

1998). Over the past few decades there has been a major increase on the dependency of 

information technology (IT) and a rapid global transformation of many organizations. 

With this dramatic change in technology and globalization, organizations are becoming 

more and more dependent on international teams consisting of a variety of cultural 

backgrounds and professional experiences (O’Hara-Davereaux & Johansen, 1994). It has 

become common practice in many organizations for individuals to participate on teams 

where members are represented from multiple locations and cultures. 

 International research teams represent one aspect of organizational complexity in 

the twenty-first century. Although this research does not examine specific elements of 

this complexity, the current working environment has been redefined by the following 

factors: (1) globalization and information technology (Ives & Jarvenpaa, 1991; Monge & 

Contractor, 2003); (2) the changing relationships between employees and organizations, 

and among organizations (Greenberger & Wang, 2002); (3) the use of process oriented 

cross-functional teams (Crandall & Wallace, 2002); and (4) the shift from production to 

service and knowledge work (Drucker 1999; Townsend et al., 1998). The bulk of 

research has addressed the nature of international teams with respect to business-like 

corporations or firms, while only a few studies have evaluated international research 

teams. In most of these studies the international teams were composed ad hoc for the 

reason of the study, which simply meant that groups were artificially created within the 

organizational settings. These ad hoc groups consisted of team members who had neither 

a common past nor a common future.  
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 Most literature on international teams concentrates on global organizations that 

are geographically dispersed, use various IT tools as their primary means of 

communication, and whose interactions are more likely to be asynchronous ( Baker, 

2002; Gould, 1999; Lojeski, Reilly, & Dominick, 2006; Zigurs, 2003). Additionally, it 

has been assumed that teams can be either global or face-to-face (Lojeski et al., 2006). 

 Subsequently, research has focused on drawing comparisons between the two 

forms of teams in terms of communication, leadership, interactions, conflict management 

and knowledge transfer with possible advantages and limitations of both forms (e.g. 

Baker, 2002; Barczak & McDonough, 2003; Hertel, Geister, & Konradt, 2005; 

Kruempel, 2000; Powell et al., 2004; Qureshi & Vogel, 2001; Robey, Khoo, & Powers, 

2000; Rosen, Furst, & Blackburn, 2007; Sarker, Sarkar, Nicholson, & Joshi, 2005). Most 

of the literature on international teams concentrates on evaluating these teams rather than 

focusing on empirical explorations of this growing phenomenon. Rather than solely 

evaluating the international research team, this study focuses on social aspects of team 

structure and the roles, positions, and actions of team members within that structure.  

 Although the literature on international research teams in academia is sparse, 

some empirical studies have examined academic work in teams. These studies have 

focused on interdisciplinary or multidisciplinary research within academic institutions or 

have acknowledged the importance of a research team. In one study, researchers sought 

to test the appropriateness of interdisciplinary research for particular types of research 

questions and for different phases in the research process (Birnbaum, 1981). Birnbaum 

(1981) sampled projects ranging from multidisciplinary efforts to more highly integrated 



 

 

50 

interdisciplinary efforts.  The findings indicated that highly integrated interdisciplinary 

research is more useful in achieving research outputs when the problem is very complex 

with many interrelationships, in which existing knowledge does not exist to cover the 

problem area, and in which the research problem itself is hard to precisely define 

(Birnbaum, 1981). Another studies conducted in the area of interdisciplinary 

collaborations focused on team teaching (Bruffee, 1986, 1987; MacGregor, 1990). These 

works focused on a variety of programs in higher education that contribute to the 

collaborative learning movement mostly among student collaborative groups. 

Particularly, faculty teams were not absent from research. Contributions in this area can 

be credited to the work conducted by Parker (1990) who stressed the important role of 

team leaders in collaboration. And most importantly, Amey and Brown (2004) who 

designed an interdisciplinary collaboration model that is based on a series of incremental 

phases that leads to institutionalized partnership.  

 Most current research in academia stressing faculty collaboration can be credited 

to work conducted by Rawlings and McFarland (2010).  These scholars move beyond 

structural factors that impact faculty collaborations and focused on resources, namely 

influence that flows in the academy. The authors used affiliation networks to assess how 

patterns of individual and dyadic characteristics channel influence among researchers. 

They found that research productivity is more malleable to interpersonal influence 

processes.  

 Regarding international comparative higher education research, Teichler (1996) 

acknowledged the growing trend of trans-national activities among higher education 
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research. Teichler (1996) pointed out that international collaborative research teams tend 

to be vulnerable due to heterogeneity of schools of thoughts, costs, and different work 

styles, thus he emphasized that comparative projects that transcend national boundaries 

and are theoretically and methodologically promising can be achieved only if they are 

based on a semi-structured research design.  In addition to semi-structured research 

design, this study will turn to other methodological tools such as multilevel social 

network analysis to examine relationships within the team and among team members.  

 Even though caution should be exercised in the establishment of international 

research teams, some authors praise the importance of collective research work. For 

instance, Bassey (1993) concluded that research done by isolated individuals runs the risk 

of becoming a trivial pursuit. In the same work, he emphasized the fact that government 

policy, the research assessment exercises, and research council strategies in the United 

Kingdom also favor team-based research. Deem (1996) also acknowledged the 

importance of team research as an additional route to research excellence in education 

and higher education in the United Kingdom through involvement of both teaching and 

research. 

 Interestingly, Adams, Black, Clemmons, and Stephan (2005) established that over 

time, teamwork had increased across broader sets of fields among elite U.S. research 

universities. Research conducted by Wuchty, Jones, and Uzzi (2007) found that over a 

five-decade sample period, the increasing capital intensity of research may have been a 

key force in laboratory sciences where the growth in teamwork has been intensive, but it 

is unlikely to explain similar patterns in mathematics, economics, and sociology, where 
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the authors found that growth rates in team size have been nearly as large. The authors 

attributed this growth not only to the number of researchers that has increased, but also to 

a steady growth in knowledge that may have driven scholars toward more specialization, 

prompting larger and more diverse teams not only in fields with steady growth, but also 

in fields where the number of researchers has grown relatively slowly (Wuchty et al., 

2007).  

 Some studies examined whether the increase in international contacts among 

university researchers had an impact on a general globalization trend, but the findings did 

not contribute to the growth of global research teams (Smeby & Trondal, 2005). 

However, the same research conducted by Smeby and Trondal (2005) recognized that 

there were some different patterns in terms of how international contacts came into being 

and how they were structured that informed this research in terms of the impact of 

internationalization of higher education research. The authors found that European 

university staff has increased substantially during the last twenty years with respect to 

conference participation, guest lecturing, study and research visits, peer review work, 

research collaboration, and international publishing. Interestingly, the authors also found 

that disciplinary differences in international research collaboration seem to reflect 

differences in research collaboration in general that may be due to publication languages 

or contact patterns with various geographic regions.  

 There is also a general tendency towards homogenization between fields of 

learning. For instance, in an applied discipline like biotechnology there are regional 

clusters based on local networks involving multiple participants (Powell et al., 2002). In a 
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global network society clusters of researchers within disciplines, paradigms as well as 

regions are also to be found.  The study by Powell et al. (2002) illuminated the pattern of 

research collaboration among different researchers. Research collaboration is the most 

demanding type of contact between researchers since it presupposes attractiveness, 

international visibility and often involves significant involvement by the researcher. It is 

also the most important because it involves the entire research process.  

 Even though researchers in the United States still hold a central position as 

partners, policy initiatives in Europe seem to have changed the research landscape 

significantly (Smeby & Trondal, 2005). A closer analysis revealed a clear focus on the 

United States and Western Europe. In contrast, international research teams, whose 

members come from Eastern Europe, Arabic regions or Africa, have not yet been 

empirically investigated. Moreover, Asia and South America are greatly 

underrepresented in the research. Thus, the existing studies reveal a high American-

Western European bias (Berg & Holtbrugge, 2010).  

The Structure of Collaborative Teams 

 The structure of collaborative teams at both individual and group levels has been 

well documented in existing literature. Researchers contributed to faculty collaboration 

research by stressing importance of structural factors such as: team’s composition 

(Seaman, 1981); team’s size (Cohen, Ledford, & Spreitzer, 1996; Fox & Faver, 1982; 

Zander, 1979); team’s structure (Fennel & Sandefur, 1983; Cohen et al., 1996); team’s 

age (Pelz & Andrews, 1966); differences in status (Fox & Faver, 1982); and other 

structural arrangements such as structural cohesiveness (Moody, 2004).  Others, such as 
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Stewart & Barrick (2000) defined team structure as the team relationship, which 

determines allocation of tasks, responsibility, and authority.  

 In international collaborative teams, Edwards and Wilson (2004) suggested that 

newly formed international teams should consist of eight or less people so each person’s 

voice can be heard. By reviewing literature on international teams in managerial 

organizations between 1970 and 1998, Fjermestad and Hiltz (1999) found that the most 

repeated group size in experiments was between six and 12 members. Blau (1970) 

pointed to the role of size in the differentiation of organizational structure that may 

suggest that large teams are either highly centralized or highly decentralized. A team 

composed of scientists with familiar competencies should have a very different social 

structure from one in which the members differ in type and level of competence. For 

example, it is not expected that a team composed of a number of highly prestigious 

scientists will yield a pyramidal structure. 

 The largest volume of literature comes from research that identified team 

relationships as critical to team structure. Team relationships are important because they 

determine the allocation of tasks, responsibilities, and authority. Some research noted that 

small teams are relatively more successful than large teams, clearly establishing the 

influence on team size in relationship to performance (Masoodian & Apperley, 1996). 

Coleman (1988) discussed the effects of relationships in terms of social capital on 

community cohesiveness and norms. He identified three forms of social capital: the 

obligations and expectations of the social group, the ability of information to flow 

through the social structure, and the norms and sanctions that maintain reciprocity. These 
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forms result in the development of a cohesive community with strong bonds between 

members. Putnam (2000) took a societal perspective as he discussed the decline of 

community and the resulting ramifications in the United States. He tracked association 

membership and saw a declining trend over time, which he discussed using a bowling 

analogy. Although we are still bowling, we do so increasingly as individuals, not as 

members of a team. Putnam (2000) believed that our sense of community is diminishing 

as we become more isolated in society. Granovetter (1973) examined the strength of the 

relationship between individuals, the social tie, which promotes cohesiveness in a group. 

Strong ties promote bonding social capital in a close-knit group and typically indicate 

homogeneity among the group's members. In contrast, Burt (1992) discussed the 

importance of weak ties, which enable individuals to bridge to heterogeneous resources 

outside the group. Bridging social capital is important when searching for new ideas. This 

study explores whether or not international research teams are the examples of weak ties 

and how the quality of the ties among team members contributes or constrains 

collaboration. This quality of ties is to be determined by examination of a number of 

bridging relationships to other groups’ leaders as well as by configuration of ties within 

the team to examine the internal closure.  Moreover, the resources that flow within the 

network will further help to understand the roles, positions, and actions of the team 

members.  

 As previously indicated, many researchers focus on the structural characteristics 

of the network configuration and the benefits of specific network types. Thus, positions, 

roles, and processes of researchers in international research teams play an important role 
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in determining the team’s structure. Individuals in these teams hold a variety of positions 

(professors, researchers, consultant, etc.) and can perform multiple roles. For instance, in 

addition to being responsible for research development, the leader of the team may also 

be the mentor of less experienced scholars, a member of a group with expertise in 

comparative higher education, and a member of a professional association for higher 

education researchers. Thus, mentors, expertise groups, and networks are standard 

elements used to promote relationship development and knowledge transfer in 

internationally networked research teams.   

 Lin (1999) investigated the nature of the resources embedded within a network. 

He differentiated between having access to resources (because of one's position in the 

network) and mobilizing those resources (e.g., seeking information or help from the 

resources to which one has access). Individuals have access to resources by virtue of 

being in a network and knowing others. However, having access does not imply that the 

resources will be used (i.e., that those individuals will contact others for advice or 

favors).  Mobilization refers to the actions taken by individuals to contact others and ask 

for resources needed to perform their work and obtain benefits for themselves and the 

organization.   

The Literature on Social Capital: A Critical Review 

 There is a general agreement in the literature that the concept of social capital 

lacks a rigorous conceptualization and that this is required for valid empirical research. 

Much of the criticism of social capital stems from its rapid emergence, multidisciplinary 

roots, and multiple definitions (Adler & Kwon, 2000). Sandefur and Laumann (1998) 
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found the empirical work that focuses on social capital has been theoretically 

unreflective. Portes (1998) went a step further to claim that if the social capital was to be 

more than a fad, it must address issues of definition, measurement, and empirical 

application. All three can, to some extent, be resolved by the Bourdieu-Coleman 

approach that is bottom-up and based on individuals and groups, as opposed to the 

national or regional top-down view of political science. Coleman (1988) and Bourdieu 

(1986) also documented that a network-based approach to social capital holds great 

promise in social research. The network approach allows social capital to work at the 

micro-level, originating in the ties of individuals and groups, and at the macro-level, by 

aggregating individual benefits. Certainly, these issues also can be resolved by bridging 

social capital with social networks to construct measurement instruments that combine 

structure and content to better predicts outcomes (Moody & Paxton, 2009). The network 

approach allows social capital to work at the micro-level, originating in the ties of 

individuals and groups, and at the macro-level, by aggregating individual benefits.  

 Social capital has been applied to education, particularly at the K-12 level. Of 

some 50 early social capital studies, Dika and Singh (2002) found that 39 were primary 

and, of those, one-third appeared in education journals. A common weakness in these 

studies, however, was that they often shared an unsatisfying view of social capital as little 

more than socio-economic status (SES). Social capital is about benefits derived from 

social relations between and among people; analyzing data related solely to individual 

characteristics, SES, or background fails to capture the possible advantages of 

interpersonal relationships. Therefore, network analysis gives social capital the concepts 
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and empirical tools to ground it—something other approaches to social capital have failed 

to do (Moody & Paxton, 2009). 

Summary 

 A review of literature on international teams and on the structure of collaborative 

teams reveals that much is known about individual aspects of international teams. 

Particularly, the influences of team composition, personal relationships, and 

communication media have been analyzed in great depth in business-oriented spectrum. 

Moreover, many studies discuss the efficiency of international teams in terms of team 

productivity and creativity.  

 This study addresses some limitations in literature by contributing an 

understanding of social structure in an international research team that is comprised of 

researchers from Europe, North America, and Asia.  This study not only focuses on how 

people mobilize their resources, but also on how people redistribute their resources 

within the network.  

 The present study addresses limitations in literature through recognizing socio-

structural characteristics of international research teams in higher education. To further 

address these limitations, this study concentrates on how the researchers shape the 

existing social structure of the team by bridging social capital with social networks. 

 The goal of this study is to expand on the literature by adding a body of empirical 

work regarding the social structure of international research teams in higher education. 

Using social network analysis, the further goal is to focus on international research teams 

within the field of higher education to fully understand the social structure of these teams. 
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 It is also the intention of this study to move social capital research on groups 

beyond treating a group exclusively as a whole unit by considering individuals as 

embedded simultaneously in the social structure of subgroups, groups, and the overall 

team. Additionally, this study concentrates on the roles, positions, and actions of 

individuals and groups within the team, and how team members shape the social structure 

at individual and group level.  
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CHAPTER 4: METHODOLOGY 

 This section describes the methodology used in this study. First, it will outline the 

research questions of this study. Then, it will underscore the importance of utilizing a 

social network perspective. Next, the multilevel methodological model that this study 

uses to examine the social structure of international research teams will be discussed in 

detail. Following, the research design and the research site will be described, in addition 

to the data collection procedures, data instruments and the sample. Lastly, the limitations 

of the study are examined. 

Research Questions 

 The purpose of this study was to aid in the understanding of the social structure of 

international interdisciplinary research teams in higher education. Understanding how 

team members shape their team’s social structure is a key component to success in the 

international research team.  With this knowledge, team members and higher education 

institutions can address potential issues and opportunities that would aid in improving the 

team’s social structure and dissemination of a new knowledge. This study sought to 

answer the following questions:  

1. What is the social structure of international research team?  

a. At the individual level?  

b. At the subgroup level?  

c. At the team level?   

2. How are roles, positions, and actions of the team members shaped in 

international research teams? 
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3. How do team members redistribute their resources within the team’s structure?  

4. How do team members mobilize resources and capital (i.e., social capital)?  

The Social Network Perspective 

 Before moving into an understanding of social network perspective that needs to 

be illuminated for the purpose of this research, a brief history of Social Network Analysis 

(SNA) is presented.  

 If a network approach to social capital is desirable, a short history of SNA is 

useful, along with some appreciation for applications and an understanding of how 

important networks are in response to globalization. Some trace the roots of SNA to 

Auguste Comte who coined the term sociology and wrote of the laws of social 

interconnection (Freeman, 2004). Others point to Emile Durkheim, who studied members 

of society who were united by ties that extend deeper and far beyond the short moments 

during which exchange was made (Field, 2003). The story of modern SNA began with 

Jacob Moreno (Freeman, 2004) who invented the sociogram and termed the resulting 

field of study, sociometry. The former refers to the dots-and-lines diagrams now common 

in the visual depiction of networks. The latter was the direct precursor of social network 

analysis (Wasserman & Faust, 1994). The other modern network pioneer was 

anthropologist A. R. Radcliffe-Brown whose work inspired much of the early social 

network scholarship (Scott, 2000). Radcliffe-Brown made considerable advances in 

connecting mathematics with social theory.  

 A social network consists of a set of actors and one or more relations between the 

actors. The network perspective is flexible in its applicability to different kinds of actors 



 

 

62 

and relations. Actors may be any kind of meaningful social unit, including individuals, 

collective entities, firms, organizations and their subdivisions, as well as nonhuman 

agents such as knowledge repositories (Contractor & Monge, 2002). The relations may be 

any form of linkage between the actors, including formal role relations, social 

interactions, workflows, flows of nonmaterial resources such as advice or communication 

to name a few.  

A Multilevel Network Model 

 One of the key advantages of a network perspective is the ability to collect, 

collate, and study data at various levels of analysis (actor, dyadic, triadic, group, 

organizational, and interorganizational). For the purpose of data collection and analysis, 

the data are either transformed to a single level of analysis (e.g., the actor or the dyadic 

level), which necessarily loses some of the richness in the data, or are analyzed separately 

at different levels of analysis, thus precluding direct comparisons of theoretical influences 

at different levels. This research intends to utilize a multilevel network model for 

capturing competitive dynamics within the international research team.  

 The multilevel network model to be used was proposed by Gnyawali and 

Madhavan (2001). At the actor level, the authors proposed firm network centrality and 

structural autonomy; at the dyadic level, they proposed structural equivalence; and at the 

global level, they proposed network density as influencing the likelihood of initiating a 

competitive action and the likelihood of another actor responding to that action 

(Gnyawali & Madhavan, 2001). However, as they acknowledged, while network analysis 

offers independent statistical tests for theoretical predictions at each of these levels of 
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analysis, combining and comparing effects simultaneously necessitates an analytic 

framework that offers multilevel hypothesis testing. In fact, it is often difficult to 

determine the appropriate level at which a network property applies. Two members are 

structurally equivalent if they occupy identical structural positions; thus, structural 

equivalence might be viewed as a dyadic property, yet determining the nature and 

identity of the positions requires information about global properties of the network.  

The main objective of multilevel network model is to examine the structural tendencies 

of the whole team, and to ground multiple theories discussed in Chapter 2 at multiple 

levels within the team’s structure.  

Research Design  

 A multi-level, social network design was the most appropriate approach for this 

study as it addressed complex and evolving phenomena that are difficult to measure 

(Bankston & Zhou, 2002). The social network design not only triangulated the findings 

from the social network constructs captured in the survey, it also provided a more in-

depth examination of the complexities involved within the international research team. 

Finally, social network research design is becoming increasingly acceptable in 

educational evaluation research, as it can benefit both policymakers and practitioners. 

Policymakers often prefer general findings that have a statistical background, while 

practitioners may benefit more from the context and history that case studies provide 

(Sammons, 2010). For this particular study, social network design quantified the social 

structure of the international research team and utilized qualitative interviews to 

understand more about the meaning and context behind the relationships that existed 
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within the team. 

 The social network portion of this study included data from a Web-administered  

sociometric questionnaire. The strengths of using this type of Web-based survey include 

the fact that they cost less to distribute and can be implemented rather easily as long as 

they are relatively short and simply structured (Bourque & Fielder, 2003). In addition, it 

was possible to reach all the team members within the same approximate time frame in 

the fall, which made the results more easily to analyze. Also, team members who 

undertook the sociometric questionnaires fully completed them.  However, there are 

some disadvantages of using questionnaires. While the sociometric questionnaire can 

reduce some of the interviewer bias that can occur when participants answer questions 

posed by a person, other issues do arise. For example, acquiescence bias and social 

desirability bias occur when respondents answer questions based on the desire to please 

the interviewer, or to present themselves in a favorable light (Groves et al., 2004). In 

addition, participants may answer questions superficially in order to finish the survey 

quickly; they are less interested in responding carefully to the posed questions. Finally, 

because participants are completing self-administered questionnaires independent of the 

researcher, there is more potential for misinterpretation or misunderstanding of the 

questions (Groves et al., 2004). This concern was, however, addressed in more detail 

during the interview phase to avoid any misinterpretations or misunderstandings.  

 The qualitative portion of the social network research consisted of semi-structured 

interviews with five team members. Unlike the social network data collection, the 

purpose of interviewing was not to evaluate or to examine a phenomenon. Instead, 
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interviewing provided a means with which to understand people’s experiences, and the 

meaning they gave to their own behavior (Seidman, 2006). Because this study was 

interested in understanding the social relationships among team members and resources 

that flow in the structure, it was important to allow the participants to describe their 

experiences in their own words. Interviewing was a way to provide this insight. A semi-

structured interview guide was chosen to structure the conversation, but follow-up 

questions were used to explore team members’ responses in more depth.  

Context of the Study 

 The collaborative team structure was established within the three-year project 

timeline in June of 2009. From the beginning, the team have had a strong integrated,  

overarching coordination and management structure, directly linked to the final project 

analysis in order to ensure steady progress on the project time-line. The team consisted of 

researchers from six country-based groups: Finland, Germany, Japan, Portugal, the 

United Kingdom, and the United States. The whole team comprised of seven individual 

group projects: 1) Project coordination and comparative analysis (Europe), 2) Historical 

context, 3) Policy discourse, 4) Case studies, 5) Survey, 6) Regional comparison (USA), 

and 7) Regional comparison (Japan). Each of the country-based groups was responsible 

for carrying out assigned deliverables.  

The design of the team was represented by a matrix comparative structure in 

which each principal investigator developed and investigated a topic in which he or she 

possessed expertise, along with his/her chosen group members. Each principal 

investigator specified data or analyses to complete and explain the particular scope of 
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their investigation. In this way, the specific objectives of the investigation were supposed 

to be developed with a much greater degree of interdisciplinary and methodological 

synthesis than typically characterizes international comparative higher education studies. 

The macro-level plan of analysis was used to develop the comparative theoretical 

framework, integrate the results of the groups’ deliverables, articulate new knowledge 

and identify further theoretical and empirical avenues for inquiry.  

All the theoretical and methodological elements of this design were developed by 

the principal investigator(s) responsible for each project. Each principal investigator was 

responsible to secure funds for their individual research activity, however the project 

leader issued the original, broad invitation for participation. The project leader eventually 

put the working group together, called meetings, set agendas, and acted as the final 

decision maker. During the initial stages of the team’s creation, one of the international 

sub-teams responsible for methodological part of the project was unable to secure 

funding from a national funding agency, thus did not continue with the project. Another 

team replaced this particular team a few months after initiation of the project. Although 

the inception of the team involved extensive discussions between the project leader and 

other key members in thinking through the issues of interdisciplinary team approach, 

members of all groups attributed leadership solely to the project leader. This suggests that 

in the early stages of work, the power and authority were top down. It can be assumed 

that the project leader might have purposefully set aside time for reflection on 

interdisciplinary paradigm. He probably expected differences to exist among members in 

how to proceed with work, what approaches to undertake, and other relevant issues at the 
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time. In fact, all initial meetings were anticipated to be spent identifying, articulating, and 

working through mostly fundamental differences among team members. From the 

beginning, it was well known to all team members that the project was very complicated 

with a lot of different actors involved, therefore a variety of different viewpoints were 

expected to emerge throughout the duration of the project.   

Data Instruments  

Social network data  

 As social network approach was taken to understand (1) the social structures of 

international research teams and (2) how roles, positions, and actions of the team 

members shape the social structure of the international research teams. The sociometric 

questionnaire (see Appendix A) was created specifically for this study. The survey 

collected an entire network’s data in which all actors were represented. Traditionally, pen 

and paper-based surveys have been widely used for respondents to mark and report their 

relationships with each other by thumbing through the hard copies. Since the inception of 

the World Wide Web, online network surveys have become increasingly popular and 

desirable. There has been a rapid development of advanced web tool to collect social 

network data, for instance C-IKNOW (Contractor, 2009) or EgoNet (2011). The use of 

online network survey tools was implemented over paper-based surveys because it 

allowed respondents to enter their attribute and relational data via an interactive web 

interface. When answering the network questions in the online survey, respondents were 

able to select their relational contacts. In subsequent questions, the online survey only 

displayed those selected contacts rather than repeatedly displaying all respondents listed 
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in the survey. Such a filtering mechanism is especially helpful and desirable when 

respondents are connected with only a small portion of a very large network.  

 Data regarding the whole network was collected via survey questions known as 

name generators. Name generators ask a respondent to name those people upon whom 

they depend for certain things, such as advice, information, etc. (Knoke & Yang, 2008). 

Researchers can then follow up these questions using name interpreters, in which more 

detail is asked about these nominations, including background characteristics and their 

relationship to the ego (Knoke & Yang, 2008). These questions can yield informative 

data for researchers. Additionally, the data collection for this part of the study included 

sociometric name generators to reconstitute team co-members, workflow, advice, 

communication, and influence networks. All participants were presented with a list of all 

members of the international research team and were asked to annotate the lists of names 

based on different questions.  

 Unfortunately, these types of questions can also be time-consuming and overly 

reliant on a person’s memory (Marin & Hampton, 2007). Despite these challenges, the 

survey used in this research asked for participants to nominate people upon whom they 

have relied for work, advice and information on specific topics and in each subsequent 

question, the system generated names to ease reliance on respondents’ memory. 

Moreover, this study was interested less in the actual names of a team member’s contacts, 

and more in the contacts’ characteristics. These questions were investigated by providing 

an on-line sociometric questionnaire to 19 members of the NHEIT research team. The 

issues that were covered in this questionnaire specifically focused on the structure of the 
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international research team, relationships between team members, roles and positions that 

team members held, and also the division of labor.  

 The survey also collected demographic data and other perceptions and attitudes 

about the team members. This section was written using traditional measures of 

determining social structure at different levels of analysis, such as degree centrality, 

betweenness centrality, structural holes, cliques, and network density (Wasserman & 

Faust, 1994). In order to protect the confidentiality of the team and the team members, 

numbers were used to identify each participant. 

Qualitative data instruments  

 In order to answer the last two research questions regarding how team members 

redistribute and mobilize resources, a qualitative analysis that included interviews with 

the team’s researchers was utilized.  To capture the nuances of the international research 

team’s relationships that extend beyond mere identification of ties and boundaries, 

qualitative methods were employed in this study.    

 The qualitative component consisted of semi-structured interviews with five team 

members.  These five team members declared their participation for the interview by 

giving ‘yes’ answer to the question “Would you volunteer to be interviewed for a 45-60 

minute session as a follow-up to this survey?” in the sociometric questionnaire.  They 

also provided the best option to be reached for an interview either face-to-face, phone, or 

Skype-based program. Two of the interviews were semi-structured, face-to-face 

interviews that took place in November and December of 2011. The remaining three 

interviews were conducted by utilizing Skype-based program through the Internet. This 
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approach allowed for conducting an interview that resembled a face-to-face interview as 

much as possible given the distance constraints. Additionally, the semi-structured, open-

ended approach of the interview met the goal of the research because the purpose was to 

focus on particular topics that emerged from the sociometric on-line questionnaire and to 

understand how the members themselves structured their perceptions about the team. An 

approach to semi-structured approach to open-ended interviewing was deemed to be 

effective because the goal was to treat the team members as experts. By treating 

interviewees as experts, the study not only gathered good descriptive material, but it also 

generated more ideas about how to conceptualize the study. The questions that 

interviewees were asked, helped to better understand the organization, the nature of the 

team and its activities, and the difficulties the team faced. The aim of the interviews was 

to deepen the understanding of how international research teams work in practice, and to 

focus on the social structure by exploring the roles, positions, and actions that team 

members assume within the structure.  

 Additionally, the findings revealed different patterns in work, advice, and 

information-seeking relationships among the researchers and between the groups. In 

order to investigate these patterns, questions were developed to address long-standing 

habits of seeking out advice and information. To more accurately gauge participants’ 

experiences throughout the team’s duration, questions were included that asked them to 

explain their involvement in the international collaborative project, and to reflect on the 

perceived incentives to be a part of this team.   

Participants/Sample  
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Social network sample  

 The intention of the sociometric questionnaire was to survey all 22 team members 

of one international research team. This network study focuses on a well-defined, 

completely enumerated set of team members, rather than providing a sample of actors of 

larger populations (Wasserman & Faust, 1994).  Out of the 22 team members, three did 

not complete the survey. One team member could not be reached by investigator, due to 

the fact that the department that the team member worked for was retrenched. The other 

two team members who chose not to partake in the study, included the author and her 

committee chair, who did not want to pose a conflict of interest. To preserve objectivity 

of the research, both of these team members did not take the sociometric questionnaire 

and results were only shared in the aggregate with the author’s committee chair. Despite 

of the omission of three team members from the analysis, the highest possible response 

rate was sought. In order to assure that the remaining respondents participated the survey, 

three rules of thumb posed in literature were implemented: a) build as much rapport as 

possible with respondents; b) let respondents know the value of their participation; c) 

follow up persistently with non-respondents (Daly, 2010). Altogether, 19 team members 

responded to the sociometric questionnaire, with an overall response rate of 86.4%. Table 

4.1 summarizes the participants in the social network sample.  

Table 4.1.  
Characteristics of Social Network Sample 
________________________________________________________________________ 
Category      Percent Frequency 
________________________________________________________________________ 
Age    21-35    31.7%               6  

36-50   26.3%         5 
50 >    26.3%         5  
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Table 4.1. Characteristics of Social Network Sample (continued) 
________________________________________________________________________ 
Category      Percent Frequency 
________________________________________________________________________ 
   Unreported   15.7%        3    
 
Gender   Female    57.9%        11 
   Male    42.1%         8 
 
Role   Principal investigator  10.5%        2 
   Co investigator  36.9%        7 
   Graduate assistant/associate 10.5%        2 
   Postdoc   5.3%        1 
   Volunteer     5.3%        1 
   Researcher   5.3%        1 
   Other    10.5%        2 
   Unreported   15.7%        3  
________________________________________________________________________ 

Qualitative sample  

 The qualitative sample in this study was made up of five team members, two male 

and three female, who had taken the sociometric questionnaire and agreed to participate 

in a follow-up interview. Of these five team members, two were considered to be senior 

researchers while three of them were junior researchers. Table 4.2 summarizes the 

participants in the qualitative sample. 

Table 4.2. 
Characteristics of Qualitative Sample 
_______________________________________________________________________ 
Name* Gender  Age   Race Work status  Years of   
         Experience  
_______________________________________________________________________ 
1 Female  36-50  W Young researcher 6-10 
2 Female  21-35  W Young researcher 1-5 
3 Female  21-35  H Young researcher 1-5 
4 Male             36-50    W Senior researcher 11-15 
5 Male  36-50    W Senior researcher 11-15 
_______________________________________________________________________ 
*Team members' real names are not used in this study only numbers.  
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Data Collection  

 Data were collected between September and December 2011. The sociometric 

questionnaire was implemented during the month of September 2011. Those who wanted 

to be interviewed declared so in the questionnaire and were subsequently interviewed in 

November and December 2011.  

Survey phase  

 The data collection for the survey portion of the study included a sociometric 

questionnaire that consisted of name generators to reconstitute team co-members’ work, 

advice, communication, and influence networks. The questionnaire presented an 

individual respondent with an alphabetical list of all team members (Marsden,1990). 

Matrices that represented all of the formal and informal relationships among members of 

the team were constructed.  Participants were presented with a list of all the members of 

the international research team and were asked to annotate the lists of names based on 

different questions. 

Interview phase  

 Data collection for this part of the study included five semi-structured interviews 

with team members. This allowed a more detailed look at the team’s social structure and 

processes, taken from the perspectives of the team members themselves. Most 

importantly, the qualitative data explained some of the complexities of the team 

members’ social ties. While the sociometric questionnaire determined if a relationship 

existed between team members, it was difficult to determine how social capital flowed 

within the team and how roles, positions, and actions were defined. The interviews 
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allowed an in-depth investigation of the collaborative nature of the team and of team 

members who influenced the actions within the team.  

Variables of interest in this study 

 The intent was to use social network metrics for the analysis (Table 4.3). The 

social network analysis perspective suggests that the power of individual actors is not an 

individual attribute, but arises from their relations with others. In other words, the 

strength of the team may come from the synergy of connections. Therefore, different 

measures were captured at different levels of analysis. For instance, density and 

centralization are important complementary measures. Density describes the general level 

of cohesion in a sociogram, while centralization describes the extent to which this 

cohesion is organized around particular focal points, which can be one actor or a cluster 

of actors. Another important structural property of social networks is a structural hole 

(Burt, 1992). The author defines structural holes as the weak connections between 

clusters of densely connected individuals. The role of brokers normally focuses on 

establishing ties to other disconnected groups, exploiting the structural hole so that they 

can then bring together members of the two groups who would otherwise be more 

difficult to connect (Burt, 1992). The theories of collective action among peers and social 

capital based on structural holes allowed for an understanding of the social structure of 

the team and further informed the data collection regarding how this structure shaped 

roles, positions, and actions of the team members within the team.   

 A whole network approach was used, thus the focus was on specific network 

characteristics, e.g. density, reciprocity, and centralization of the social network of the 
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international team as a whole. Additional analyses were conducted to capture group and 

individual characteristics. At the individual level, actor’s degree centrality, betweenness 

centrality, and structural holes measures were used, at the subgroup level clique measures 

were captured, while at the team level density measure was applied.   

Table 4.3.  
Metrics and Indicators of Social Network Analysis  
  

Metrics and Structural 
Indicators 

Description Benefits 

Actor betweenness 
centrality 

The number of times a team member 
connects pairs of other team 
members, who otherwise would not 
be able to connect with one another. 
It measures the extent to which a 
particular point lies “between” the 
various other points in the graph. It 
is also defined as the total number of 
shortest paths between every 
possible pair of nodes in a graph that 
pass through a given node.  

To recognize gatekeepers and 
boundary spanners who fill 
structural holes within the team.  

Actor degree centrality  Indegree as a measure of degree 
centrality. A team member’s 
indegree centrality is defined as 
number of ties converging on that 
team member. 

In the team, a member’s 
indegree score is the number of 
members who frequently go to 
that member to conduct work, 
seek advice, or to communicate.  

Actor structural holes  Holes in the social structure of a 
network that can be filled by 
connecting one or more team 
members to connect other additional 
team members. The existence of a 
structural hole allows the third actor 
to serve as a broker or intermediary. 

Team members who have these 
connections can act as brokers 
between the team’s clusters. 
Team members who bridge the 
space between two otherwise 
unconnected groups stand to 
enhance their social capital. 
Structural holes measure the 
degree to which an individual 
has exclusive exchange relations 
to otherwise disconnected 
members and groups. Team 
members with more structural 
holes are positioned for 
entrepreneurial action as they 
can control the flow between 
people on opposite sides of 
structural holes (Burt, 1992). 
 

Sub-group cliques   A clique in a subgroup is a maximal 
complete subgraph of three or more 

To determine the cohesiveness 
of the subgroups amongst the 
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team members; it consists of a 
subset of team members, all of 
whom are adjacent to each other, 
and there are no other team members 
who are also adjacent to all of the 
members of the clique.  

team, and how reachable the 
team members are to each other. 
It helps to understand how the 
team as a whole is likely to 
behave.  

Subgroup reciprocity  A property of the network’s shape 
and refers to how team members in 
one part of the network are 
connected to members in another 
part of the network. It is calculated 
observing the number of members 
that would have to be removed in 
order for one member to no longer 
be able to reach another. If there are 
many different pathways that 
connect two team members, they 
have high connectivity. 

To provide a useful measure to 
understand dependency and 
vulnerability of the team. 

Team centralization  Centralization of a social network 
refers to the difference between one 
or a few highly central team 
member(s) and other (more 
peripheral) team members in the 
network. A highly centralized 
network is one in which all ties run 
though one or a few members, thus 
decreasing distance between any 
pair of members.  

To recognize the extent to which 
a network revolves around a 
core group of members. To 
identify the presence of a dense, 
cohesive core and/or a sparse, 
unconnected periphery. 

Team density   A team’s density is the sum of the 
valued tie strengths in the group 
divided by the total possible sum of 
tie strengths among all members in 
the group (Scott, 2000). The data 
were left in asymmetrical form to 
ensure it did not confuse the formal 
direction of a tie. 

To provide an index of the 
degree of connection in a team. 

 

Data Analysis  

Social network analysis  

 Social network analysis was used to better understand the social structure of 

international research teams and perceptions of team members on their team’s social 

structure. Social network analysis was relevant for this study because it assumes the 

importance of relationships among interacting members, in which actors and their actions 
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are viewed as interdependent rather than independent, autonomous units (Wasserman & 

Faust, 1994). For the purpose of this study, network structure was not used to predict the 

social structure directly, but was used to explore the similarity between individual and 

group-level social structure of the team. The team’s social structure was systematically 

investigated by utilizing social network measures that were described in Table 4.3.  

 One of the key advantages of using a network perspective is the ability to collect, 

collate, and study data at various levels of analysis. In this research, not only individual 

and team levels of analysis were examined, but also clique arrangements in the team.  

The main challenge of this research was to adequately present how the social structure of 

the international research team was shaped at different levels. Therefore, a multilevel 

network model proposed by Gnyawali and Madhavan (2001) for capturing competitive 

dynamics phenomena was utilized. Measured and further explored at the individual level 

were the network centrality and structural holes. At the subgroup level, the cliques and 

densities were investigated; and at the team level network density measures were 

implemented to further recognize the competitive actions of team members.  

 Several themes emerged from this analysis, therefore an international 

interdisciplinary collaboration model was developed to capture the complexity of the 

activity. Specifically, the team’s social structure was examined paying particular attention 

to issues of team work processes, roles, and positions.  Advice and communication 

patterns associated with team processes, roles, and positions were also explored to 

determine their role in the development of successful international interdisciplinary 

collaboration development.  
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 It is also important to reiterate the multilevel social network nature of this study. 

The aim was to examine the social structure of the international research team along with 

patterns of team members’ relationships and to see whether these relationships uncovered 

theoretical patterns. Data were also analyzed using tools common to inferential statistics. 

With network surveys collected, individual responses were coded and data were stored 

via electronic spreadsheet using SPSS statistical software. Later, the results of the survey 

were represented as a series of person-by-person matrices, one for each kind of tie 

measured. Also, the dimensions of ties, such as frequency were measured.  

Sociometric questionnaire  

 Descriptive statistics along with background characteristics in the sample were 

recorded, and differences within and between the groups in the team were also noted. 

Calculation of these simple descriptive statistics was primarily computed using the 

statistical package SPSS 18.0. Specialized network statistics were estimated using 

UCINET (Borgatti, Everett & Freeman, 2002), the most popular network software 

package. UCINET also produced visual representations of networks, some of which are 

displayed in the next chapter.  

NetDraw 

 Data from the name generators were compiled into a binary matrix, where 1 

equaled a relationship between the participant and an individual and 0 represented no 

relationship. This allowed the input of the data into UCINET (Borgatti, Everett & 

Freeman, 2005) and permitted use of the program NetDraw (Borgatti, 2002) to display 

the work, advice, and communication networks in a way that was visually meaningful. 
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Attributes were assigned to each individual to represent team members positions and 

roles. The resulting figures are displayed in the Findings chapter of this dissertation.  

Qualitative analysis 

 The study involved a two-part sequential process of qualitative data analysis 

following the methods outlined by Rubin and Rubin (2005). The interviews were audio-

recorded and transcribed. The interview transcripts were coded by labeling part of each 

transcript with deductive, a priori and inductive text coding. This coding scheme allowed 

for organization of the data by code rather than by interview and for a comparative 

analysis in order to develop themes. The themes that emerged through this analysis were 

the basic elements of the research findings and are fully examined in the Findings 

chapter.  

 Coding was a progressive process, beginning with many small codes that were 

eventually clustered into major themes (Rubin & Rubin, 2005). In order to promote 

comparison, major theme construction was intended as a progressive process, beginning 

with organizing coded data into discrete categories by country, role, age, and gender. The 

codes were reviewed across categories, comparing differences and similarities in coded 

data between and within categories. Particular attention was given to stories because they 

often show explicit connections between coded data that are not immediately apparent 

(Rubin & Rubin, 2005). Three major themes were developed as the additional block for 

the social analysis findings and the implications of the study. These findings were then 

compared to the social network results to identify congruent and conflicting themes. 

Limitations/Ethical Considerations of the Study  
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 Surprisingly little work has been done on the issues of validity, reliability and 

measurement error in social network data, according to Faust and Wasserman (1994). 

One challenge in assessing the value of such data is that, although it is easy to collect, it 

is difficult to ascertain whether the reported and true networks are the same (Holland & 

Leinhardt, 1973). Knowledge of the true network is usually impossible to obtain. 

There has been some empirical work on the accuracy of network measurement. The 

accuracy of various network name generators has received the most attention, but there is 

little research on validity because criterion data from other sources are unavailable 

(Marsden, 2005). The literature does offer recommendations for how to best to use name 

generators and interpreters, and on how to maximize informant accuracy (Marsden, 

2005). Lessons learned from these recommendations were incorporated in the survey 

portion of the study. To increase the degree of trust in the network data collected, several 

steps were taken that were described in full detail in Data Collection portion of this 

chapter.  

 There were further limitations to this study that must be acknowledged.  

A prominent limitation of social network analysis is that any attempt to measure social 

capital can be troublesome. Social capital is notoriously difficult to locate and measure, 

as it consists not of a quantifiable resource, but of a series of processes and interactions 

(Bankston & Zhou, 2002). While social connections are considered beneficial if they lead 

to a desired outcome (e.g., publication), it would be difficult to capture in this study the 

exact nature of the interactions of team members. Some, indeed, could appear to be 

positive on the surface, but might actually be a liability in the life of an individual 
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member. In addition, different forms of social capital and social networks may prove 

beneficial to some groups of researchers, but not others (Bankston & Zhou, 2002). 

Environmental context is always an important factor in social capital, and it may not have 

been fully captured in this particular study. 

 An important limitation of this study arose from the fact that the researcher was a 

participatory researcher. I served as the primary instrument for data collection and data 

analysis and I was also a member of the team. Despite some advantages of being the data 

collection instrument, there were also shortcomings and biases that might have had an 

impact on the study. One of the challenges of being a researcher-participant was that by 

working closely with team members, I brought certain biases to this study. Rather than 

trying to eliminate these biases, it was important to identify them and monitor how they 

shaped the collection and interpretation of data (Merriam, 2002). For instance, I started 

the study with the perspective that international research teams are organizational 

phenomena that reach beyond institutional borders. Thus, I questioned what it is about 

these teams that makes them so popular in international comparative higher education 

research. I viewed them as something critical in future academic works as I, myself, work 

in an international research team. Therefore, I was aware of these assumptions because 

they shaped the way I interacted with my participants and, more importantly, influenced 

the ways I interpreted the data (Merriam, 2002).   

 An additional limitation lied in the fact that this research project was restricted in 

scope to one global research team whose 22 members collaborated on one research 

project. Therefore, the analysis did not focus on the causal relationships that could have 
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been generalized to various populations of persons, settings, and times. It was hoped that 

a much larger research project would be undertaken in the future, to further explore the 

themes and findings of the present study. 

Validity  

 In conducting a social network study, the validity of the study must be addressed 

(Strauss & Corbin, 1998). Although pure validity is not possible, certain techniques were 

applied to maximize the accuracy and relevancy of the study. Specifically, member 

checking was employed to authenticate the interview data (Creswell, 2003). Further, in 

accordance with the member checking technique, random interviewees from the 

international research team were asked to review the transcripts of their interviews in 

order to evaluate accuracy, include addition informational, and clarify vague and/or 

unclear responses. By interviewing researchers who came from different cultural and 

organizational origins, the differing viewpoints and positions of the team members 

allowed for a cross-comparison analysis. Since information on the team came from 

multiple participants and perspectives, the variation in data collection methods ensured 

the dependability of this study.  

Positionality  

 The data collection was facilitated by my close contact with all participants as a 

member of this international research team. While the sociometric questionnaire was 

conducted on-line, the interviews with individual team members took place via Skype-

based approach or face-to-face. In order to overcome some of the challenges of being an 

insider, multiple strategies of validity were employed as previously discussed.   
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 Part of the challenge was to set aside or suspend some of my attitudes, roles, and 

positions about the team’s characteristics. It was important to listen to the voices of team 

members and avoid imposing any of my own biases. Since the goal was to illuminate 

international research teams and their contributions to the field of higher education and 

beyond, the objectivity of my views, perceptions, and actions was applied during the data 

collection process. By positioning myself as a part of this team, I also allowed each team 

member to assert individualized knowledge that contributed to a collective 

understanding. 

 In terms of social network analysis, special ethical considerations were 

undertaken. Social network analysis gives rise to concerns about privacy, harm to 

individual standing, and psychological harm. Therefore, the critical role was to make the 

purpose of analysis clear to all participants.  In fact, the intent was to manage social 

network related ethical concerns by issuing full disclosure, anonymization and opt-out 

options.  All participants were presented with the informed consent form along with a 

disclosure form, in which potential areas of risk were appraised. All necessary steps were 

implemented to manage social network analysis-related ethical issues.  

 This study was reviewed by the Human Subjects Committee of the University of 

Arizona. In compliance with said committee, each interview participant was provided 

with a Subject Consent form with a disclosure form or oral consent was granted before 

each interview took place. Pseudonyms were assigned to the research team and numbers 

were assigned to all individuals represented in the study. Measures were taken to ensure 

confidentiality.  
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CHAPTER 5: FINDINGS  

 This chapter is divided into five major sections to answer the research questions. 

The first section describes the actors, ties, and multilevel data analysis based on actor, 

sub-group, and entire network levels. The second section examines work ties among the 

team members and the ways in which the team members shape a social work content of 

their subgroups and the team. The third section studies communication ties while the 

fourth part examines advice ties. The last part of this chapter focuses on qualitative 

analyses of the social network. In this section, the results of the qualitative interviews 

allowed for deeper understanding of the social structure among team members at 

different levels as well as through analysis of capital redistribution within the network.  

In this chapter, the findings from the sociometric questionnaire and the qualitative 

interviews are linked together to challenge theories and measures of the social network 

analysis.  

Description of the Actors, Ties, and Multilevel Model 

 To fully examine the social structure of the international research team and to 

fully understand the way the team is configured to address multiple tasks, all team 

members and their respective ties need to be described.  Table 5.1 represents team 

member demographics to provide an overview of the team’s structural design that was 

established according to work tasks delegated by the team leader at project initiation.  
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Table 5.1. 
International Research Team Demographics 
________________________________________________________________________ 
Category                  Count 
______________________________________________________________________________________ 
Participants by academic position (self-indicated) 
    Associate professor    2 
    University professor    1 
    Emeritus professor    1 
    Higher education consultant   1 
    Researcher     1 
    Senior researcher     1 
    Research fellow     1 
    Student research assistant    1 
    Postdoc      2 
    Graduate associate    1 
    Unreported     7 
______________________________________________________________________________ 
Participants by country of project (Team member; group number #) 
    Portugal (8, 10; group #1)    2 
    Germany (4, 6, 14, 16; group #2)   4 
    United States (3, 12, 13, 17, 20, 21; group #3) 6 
    United Kingdom (1, 5, 11, 15, 22; group #4)  5 
    Finland (9, 18, 19; group #5)   3 
    Japan (2, 7; group #6)    2  
______________________________________________________________________________ 
Participants by country of origin (self-indicated) 
    Italy      1 
    United States     5 
    Portugal      2 
    United Kingdom     3 
    Germany     1 
    Poland      1 
    Mexico      1 
    Finland      2 
    Unreported     3 
_____________________________________________________________________________ 
 
 As presented by Table 5.1 and also illustrated by Figure 5.1., the international 

research team consisted of six distinct working subgroups: representing six different 

countries, across three continents: Finland, Germany, Japan, Portugal, the United 

Kingdom, and the United States. Group # 1 was based in Portugal and consisted of two 

team members (8, 10).  One team member was a co-principal investigator while the 

second was a postdoctoral researcher. Group #2 was located in Germany and consisted of 
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four team members (4, 6, 14, 16): a principal investigator, a co-investigator, a graduate 

assistant and a volunteer who assisted with research. Group #3 was situated in the United 

States and was the largest in size comprised of six team members (3, 12, 13, 17, 20, 21). 

One team member declared to be the principal investigator; two team members indicated 

themselves to be co-principal investigators, and one was a graduate assistant. The 

remaining two members did not report their roles in the group. Group # 4 was based in 

the United Kingdom and comprised of five team members (1, 5, 11, 15, 22). Two team 

members described themselves as co-investigator and one indicated to be an associate 

researcher. The other two group members did not report their roles on the team. Group # 

5 was located in Finland and was comprised of three team members (9, 18, 19) who 

described themselves as a project leader, principal investigator, and co-

investigator/project manager. Group # 6 was situated in Japan and consisted of two team 

members (2, 7) who did not report their roles on the team.  Seven of the overall team 

members described themselves as being co-principal investigators and also seven 

declared themselves to be researchers. A majority of the team members were females 

while the team’s average age fell between 21-35 years old. 
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Figure 5.1. Visualization of country-based groups.  

 Interestingly for this type of project, the international research team was 

composed of team members who had lived in several countries and spoke multiple 

second and third languages. These team members were able to see the global implications 

of the team’s actions. However, only a researcher located on the ground in a country 

where most of the work was being conducted, was aware of what projects’ methods apply 

to that particular country, and knew a lot about the country she or he represented. Thus, 

local context has to be taken into account to understand the peculiarities of a country to 

address the project’s main objectives. It is desirable to have both types of researchers on 

the team because they bring different things, thus the teams that have both of these in 

them tend to be more effective (Haas, 2003).  

Work Ties  

 As part of analyzing the network structures of the international research team, 

work ties were the ones of the most important social structures. International researchers 

experience sometimes new or different ways of working with each other. Instead of 

working individually on their own piece of the project, as is often the way project 
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components are allocated, team members need to learn to engage collaboratively as a 

team (Amey & Brown, 2004). Working as a team is a critical part of an international 

collaboration and is a mean of achieving a wider goal.  

Network level (density) 

 Figure 5.2 presents a highly centralized and dense work network of the 

international research team with only one isolate #2 from Japan. This person is isolated 

from the network due to cultural differences in how work is conducted by this particular 

team. Team member #2 belongs to a country-based group that only had a verbal 

agreement with the team leader to be part of the project and the group did not receive any 

funding from a funding agency. Team member #7 from Japan receives a tie from the 

project leader alone, however does not receive a tie from a colleague in Japan.  

  

Figure 5.2. Work ties in NHEIT by academic position. Note that team member #2 in red    
         is the only isolate.  
  
 At the team level, the density of the team was ideal (1.0). The density of a binary 

network is simply the proportion of all possible ties that are actually present.  For a 

valued network, density is defined as the sum of the ties divided by the number of 

possible ties (i.e. the ratio of all tie strength that is actually present to the number of 
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possible ties).  The density of a network may give insights into such phenomena as the 

speed at which information diffuses among team members, and the extent to which 

members have high levels of social capital and/or social constraint. The density of the 

work ties matrix is 1.000, meaning that 100% of all the possible ties are present.  

Measuring the density of the team provides a ready index of the degree of dyadic 

connection in the team.  Thus, the social structure of a team in which individuals were 

highly clustered displayed a pattern of high densities on the diagonal, and low densities 

elsewhere. Team members embedded in this structure with high density responded 

differently to challenges from the environment than those with low density. 

 Figure 5.3. allows for a visualization of work relationships among team members 

when attributes of gender, age, and country-based group are layered into the sociogram. 

 

Figure 5.3. Work ties in NHEIT by gender, age, and country-based groups.  
  

 Figure 5.4 illustrates work ties by distinct roles team members assume on the 

team, in which principal investigators and co-principal investigators were circled in order 
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to compare their work relationships to those with whom they have interacted in a year’s  

time.  

 

Figure 5.4. Work ties in NHEIT by role.  

 The sociogram presents a fairly dense group of researchers that is supported by 

data statistics where density of the work ties is equal to 1.000, meaning that 100% of all 

the possible ties are present.  The figure also shows that the degree of dyadic connections 

in the team was fairly high, for instance, team member 16 to team member 9. On the 

other hand, neither team members 12 nor 13 had any dyadic connection to other principal 

or co-principal investigators, however these two team members had dyadic connections 

to team members 21 and team member 17. Therefore, the density of the work ties was 

still high in the overall structure.  

 However, the work ties among team members over the span of one year differed 

slightly from the usual work ties that team members declared having with each other in 

terms of the roles that team members assumed on the team.  
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Figure 5.5. Work ties over the span of a year by gender, age, and country-based groups.  
 
 Figure 5.5. illustrates a well-connected team with the exception of team members 

2 and 7 who did not maintain working ties with other team members over the span of a 

year. The figure shows that younger team members more frequently exchanged 

information about work rather than senior team members. Interestingly, Figure 5.6 

illustrates that a majority of work contacts were maintained by female early-career 

researchers within the team (team members 4, 8, 16, 19).  

  

Figure 5.6. Work ties over the span of a year by academic position.  
  
 Figure 5.7 illustrates a different pattern of work ties that occurred among team 

members during the past year. Figure 5.7 illustrates work ties among team members in 
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the past year based on the role attribute.   

 

 

Figure 5.7. Work ties over the span of a year in NHEIT by role. 

 The ties among principal investigators and co-principal investigators were 

particularly dense, which seemed to result from the fact that the team as a whole had 

become more uniform two years into the project. Even though young researchers seemed 

to work with each other more frequently than they did with senior researchers (e.g. team 

member 8 from Group #1 with team member 4 from Group #2 or team member 3 with 

team member number 13 in Group #3), work ties still were concentrated in country-based 

groups or in dyadic work connections.   

Sub-group level (density)  

 At the subgroup level, the density measure tells the whole story. I have specified 

the hybrid method, which is the same as the dyad approach. In the hybrid method, the 

overall and node-level reciprocity values are the same as in the dyad-based model. Of all 
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the pairs of team members who have any connection, 39% of the paired have a 

reciprocated connection. This is neither high nor low in itself, but does seem to suggest a 

considerable degree of institutionalized horizontal connection within the team. The 

alternative method of arc reciprocity yielded a result of 0.5655. That is, of all the 

relations in the graph, 57% were parts of reciprocated ties.  

Table 5.2.  
Density Measures at the Sub-group Level for Work Ties 
______________________________________________________________________________________ 
                Sym          Non-Sym          Out/NonSym      In/NonSym        NonSym/Out           NonSym/In 
______________________________________________________________________________________     
     1       0.400      0.600       1.000       0.000       0.600       0.000 
     2                                                              
     3       0.250      0.750      0.889       0.111      0.727       0.250 
     4       0.333      0.667       0.125       0.875       0.200       0.636 
     5       0.750      0.250       0.000       1.000       0.000       0.250 
     6       1.000      0.000                             0.000      0.000 
     7       0.000      1.000       0.000       1.000                  1.000 
     8       0.538      0.462       0.500       0.500      0.300       0.300 
     9       0.500      0.500       0.750       0.250       0.429       0.200 
    10       0.364      0.636       0.143       0.857       0.200       0.600 
    11       0.000      1.000       0.000       1.000                  1.000 
    12       0.333      0.667       0.750       0.250       0.600       0.333 
    13       0.222      0.778       0.571       0.429       0.667       0.600 
    14       0.143      0.857      0.167       0.833      0.500       0.833 
    15       0.667      0.333       1.000       0.000       0.333       0.000 
    16       0.688      0.313       0.800       0.200       0.267       0.083 
    17       0.462      0.538       0.857       0.143       0.500       0.143 
    18       0.438      0.563       0.889       0.111       0.533       0.125 
    19       0.571      0.429       0.833       0.167       0.385       0.111 
    20       0.000      1.000       0.000       1.000                  1.000 
    21       0.000      1.000       0.000       1.000                  1.000 
    22       0.000      1.000       0.000       1.000                  1.000 
 
Hybrid Reciprocity: 0.3942 
Node-level Reciprocity Statistics -- All values are Proportions 
"Symmetric" gives proportion of ego's *undirected* contacts with whom ego has reciprocated ties. 
"Non-Symmetric" is 1 - Symmetric 
"Out/Non-Sym" gives proportion of ego's non-symmetric ties that are outgoing 
"In/Non-Sym" gives proportion of ego's non-symmetric ties that are incoming 
"NonSym/Out" gives proportion of ego's outgoing ties that are not reciprocated 
"Non-Sym/In" gives proportion of ego's incoming ties that are not reciprocated 
______________________________________________________________________________________ 
 

Sub-group level (cliques) 
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 Additionally, for the work ties, a clique measure was implemented to determine 

cohesion amongst subgroups in the entire work network and how reachable the team 

members were to each other. Divisions of actors into groups and sub-structures can be an 

very important aspect of social structure. It can be detrimental in understanding how the 

network as a whole is likely to behave. Also, the idea that influence among subgroup 

members allows them to create cohesive subgroup may be applicable in terms of work 

network. This idea derived from Hubbell’s work (1965) who argued that ties between 

actors are “channels for the transmission of influence” (p. 377). Thus, influence occurs 

both through direct contact and through indirect chains of contact via other team 

members. The goal was to identify subgroups of team members among whom there was a 

relatively strong mutual influence whether the influence was direct or indirect.  Thus, 

cohesive subgroups based on indirect connections provided a reasonable approach.   
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Figure 5.8. Cliques for work ties in NHEIT. 
Note:  Clique 1:  8 9 15 16 18 19; Clique 2:  8 9 10 16 19; Clique 3:  1 9 15 16 18 19, 
 Clique 4:  16 17 18 19, Clique 5:  4 6 16, Clique 6:  4 8 15 16, Clique 7:  3 13 17, 
 Clique 8:  3 12 17, Clique 9:  1 5 9 15 

 There were nine maximal complete sub-graphs present in these data (Figure 5.8). 

The two largest cliques were composed of six team members, two smaller ones of four 

team members and all of the other smaller cliques shared some overlap with some part of 

the largest cliques. Table 5.3 shows how ‘adjacent’ each actor (row) was to each clique 

(column).  Team member 10, for example, was adjacent to 2/3 of the members of clique 

1.  There was a very high degree of common membership in these data, thus I was further 

interested in the extent to which these sub-structures overlapped, and which actors were 

most central and most isolated from the cliques. 

Table 5.3.  
Clique Participation Scores in Work Ties  
______________________________________________________________________________________ 
                   1     2    3    4    5    6    7    8    9  
______________________________________________________________________________________        
     1  0.833  0.600  1.000  0.750  0.333  0.500  0.000  0.000  1.000 
     2   0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
     3   0.000  0.000  0.000  0.250 0.000  0.000  1.000  1.000  0.000 
     4   0.500  0.400  0.333  0.250  1.000  1.000  0.000  0.000  0.250 
     5   0.333  0.200  0.500  0.000  0.000  0.250  0.000  0.000  1.000 
     6   0.167  0.200  0.167  0.250  1.000  0.500  0.000  0.000  0.000 
     7   0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
     8   1.000  1.000  0.833  0.750  0.667  1.000 0.000  0.000  0.500 
     9   1.000  1.000  1.000  0.750  0.333  0.750  0.000  0.000  1.000 
    10   0.667  1.000  0.500  0.500  0.333  0.500  0.000  0.000  0.250 
    11   0.000  0.000  0.000  0.000  0.000  0.000  0.000 0.000  0.000 
    12   0.000  0.000  0.000  0.250  0.000  0.000  0.667  1.000  0.000 
    13   0.000  0.000  0.000  0.250  0.000  0.000  1.000  0.667  0.000 
    14   0.167  0.200  0.167  0.250  0.333  0.250  0.000  0.000  0.000 
    15   1.000  0.800  1.000  0.750  0.667  1.000  0.000  0.000  1.000 
    16   1.000  1.000  1.000  1.000  1.000  1.000  0.333  0.333  0.750 
    17  0.500  0.400  0.500  1.000  0.333  0.250  1.000  1.000  0.000 
    18   1.000  0.800  1.000  1.000  0.333  0.750  0.333  0.333  0.750 
    19   1.000  1.000  1.000  1.000  0.333  0.750  0.333  0.333  0.750 
    20   0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
    21   0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 0.000 
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 Table 5.3. Clique Participation Scores in Work Ties (continued)  
______________________________________________________________________________________ 
                   1     2    3    4    5    6    7    8    9  
______________________________________________________________________________________        
 
     22   0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
______________________________________________________________________________________ 
 
 Table 5.4 shows how many cliques of which each pair of team members were 

both members of.  Team members 2, 11, 7, and 14 were complete isolates, and team 

members 16 and 9 overlapped with almost all other actors in at least one clique except for 

the triads, but team member 16 was closest in the sense of sharing membership in six of 

the nine cliques.  

Table 5.4.  
Actor-by-Actor Analysis of Reciprocity-symmetrized for Work Ties 
________________________________________________________________________ 
 
 1   2   3   4   5   6   7   8   9  10   11  12  13  14  15  16  17  18  19  20  21  22 
________________________________________________________________________ 
    1     2   0   0   0   1   0   0   0   2    0    0    0    0    0    2    1    0    1    1    0    0    0 
    2 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
    3 0   0   2   0   0   0   0   0   0    0    0    1    1    0    0    0    2    0    0    0    0    0 
    4 0   0   0   2   0   1   0   1   0    0    0    0    0    0    1    2    0    0    0    0    0    0 
    5 1   0   0   0   1   0   0   0   1    0    0    0    0    0    1    0    0    0    0    0    0    0 
    6 0   0   0   1   0   1   0   0   0    0    0    0    0    0    0    1    0    0    0    0    0    0 
    7 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
    8 0   0   0   1   0   0   0   3   2    1    0    0    0    0    2    3    0    1    2    0    0    0 
    9 2   0   0   0   1   0   0   2   4    1    0    0    0    0    3    3    0    2    3    0    0    0  
   10 0   0   0   0   0   0   0   1   1    1    0    0    0    0    0    1    0    0    1    0    0    0 
   11 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
   12 0   0   1   0   0   0   0   0   0    0    0    1    0    0    0    0    1    0    0    0    0    0 
   13 0   0   1   0   0   0   0   0   0    0    0    0    1    0    0    0    1    0    0    0    0    0 
   14 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
   15 2   0   0   1   1   0   0   2   3    0    0    0    0    0    4    3    0    2    2    0    0    0 
   16 1   0   0   2   0   1   0   3   3    1    0    0    0    0    3    6    1    3    4    0    0    0 
   17 0   0   2   0   0   0   0   0   0    0    0    1    1    0    0    1    3    1    1    0    0    0 
   18 1   0   0   0   0   0   0   1   2    0    0    0    0    0    2    3    1    3    3    0    0    0 
   19 1   0   0   0   0   0   0   2   3    1    0    0    0    0    2    4    1    3    4    0    0    0 
   20 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
   21 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
   22 0   0   0   0   0   0   0   0   0    0    0    0    0    0    0    0    0    0    0    0    0    0 
_________________________________________________________________________ 
  

 Moving to still a higher level, I investigated the extent to which the cliques 
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overlapped with one another, as measured by the numbers of members in common (Table 

5.5). 

Table 5.5.  
Clique-by-Clique Actor Co-membership Matrix for Work Ties  
________________________________________________________________________ 
       1  2  3  4  5  6  7  8  9 
________________________________________________________________________ 
    1   6  4  5  3  1  3  0  0  2 
    2   4  5  3  2  1  2  0  0 1 
    3   5  3  6  3  1  2  0  0  3  
    4   3  2  3  4  1  1  1  1  0 
    5   1  1  1  1  3  2  0  0  0 
    6   3  2  2  1  2  4  0  0  1 
    7   0  0  0  1  0  0  3  2  0 
    8   0  0  0  1  0  0  2  3  0 
    9   2  1  3  0  0  1  0  0  4 
________________________________________________________________________   
 

 A cluster analysis of the closeness of the cliques shows that cliques 1 and 3 were a 

little separate from the other cliques. This is a rather lengthy output to the multi-level 

nature of network analysis: there were those team members who were related to other 

team members to define groups; there were team members related to groups; and there 

were groups related to other groups in this analysis of the clique structure. Overall, the 

work network structure presented a strong representation of work cliques that team 

members created within the team.   

Actor level (structural holes)  

 At the individual level the focus was on the individual member, rather than the 

network as a whole. The fundamental idea here was that the ways in which team 

members were attached to macro-structures was often by way of their local connections.  

Their local connections normally spanned the geographical boundary of their own nation-

states and their own country-based group. It was the local connections that most directly 
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constrained team members and at the same time provided them with access to 

opportunities.  These opportunities usually expanded to international conference travels 

or workshop trainings. Examining the ego-networks of individual team members also 

provided insight into why one individual's perceptions differed from another's. Usually, 

those perceptions differed depending on the network structure and, specific to this study, 

were further elaborated upon in the next subsection of this chapter.  From a micro point 

of view, looking at the demography of ego networks in a whole population revealed a lot 

about its differentiation and cohesion.  

 Quite a few characteristics of the ego-neighborhoods of team members were of 

interest. In this structural analysis, it was observed that team members 1, 16, and 18 had 

the largest ego networks, while team members 2, 7, and 11 had relatively no networks. I 

was also interested in the percentage of all possible ties in each ego network that were 

present. Team members 5, 6, and 14 lived in neighborhoods where all actors sent 

information to all other actors, thus they were embedded in very dense local structures.  

 Team member 16 although having the largest ego network, seemed to be residing 

in a small world where the members were not tightly connected.  This kind of difference 

in the constraints and opportunities facing team members in their local neighborhoods 

may be very consequential and indeed is further described in the next part of this chapter. 

However, team member 16 was connected to almost everyone, and thus was in a position 

to broker many connections.  

 The idea of brokerage is that ego is the go-between for pairs of other actors.  By 

definition, in an ego network, ego is connected to every other actor (Hanneman & Riddle, 
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2005). If these others are not directly connected to one another, ego may be a broker and 

falls on the paths between the others.  It is of interest to find out how much potential for 

brokerage there is for each member (how many times pairs of neighbors in ego's network 

are not directly connected).  Additionally, normalized betweenness compares the actual 

betweenness of ego to the maximum possible betweenness in neighborhood of the size 

and connectivity of ego's (Hanneman & Riddle, 2005). The ideas of brokerage and 

betweenness are slightly differing ways of indexing how central or powerful individual is 

within his/her neighborhood.   

 Using structural holes measures has the potential for elaborating on ways of 

looking at positional opportunity and constraint of individual actors.  Burt's (1992) 

formalization of these ideas, and his development of a number of measures, has 

facilitated a further thinking about how and why the ways an actor is connected affects 

his/her constraints and opportunities, and hence, behavior. The structural holes measures 

may be computed for either directed or undirected data -- and the interpretation, of 

course, depends on which is used.  Here, directed binary data was used. 

Table 5.6.  
Structural Hole Measures for Work Ties  
______________________________________________________________________________________ 
ID# Degree   EffSize    Eff    Constr    Hierar    EgoBetw    Ln(Constr        Indirects   Density 
______________________________________________________________________________________ 
1            15.000 7.167 0.478 0.272 0.095 13.011 -1.302  0.887 0.476 
2        0.000 1.000    0.000   0.000 0.476 
3      12.000   5.767 0.481 0.310     0.045     6.780 -1.171    0.878 0.538 
4      12.000 5.781 0.482 0.317     0.085     8.176     -1.149      0.853     0.561 
5       4.000     1.071     0.268 0.789     0.016     0.000  -0.238      0.765     1.000 
6       2.000     1.000     0.500     1.125 0.000     0.000 0.118  0.500     1.000 
7       1.000     1.000     1.000     1.000 1.000     0.000  0.000  0.000     1.000 
8 13.000 5.500 0.423 0.300     0.063 9.071 -1.204  0.888     0.545 
9      16.000 8.292 0.518 0.251     0.085 20.052 -1.381      0.881     0.433 
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Table 5.6. Structural Hole Measures for Work Ties (continued) 
______________________________________________________________________________________ 
ID# Degree   EffSize    Eff    Constr    Hierar    EgoBetw    Ln(Constr        Indirects   Density 
______________________________________________________________________________________ 
10      11.000 3.867 0.352 0.350  0.050     1.223 -1.051      0.901     0.664 
11 6.000     1.000     0.167 0.607 0.000     0.000 -0.499      0.909     1.000 
12       6.000     2.250     0.375 0.581 0.086     3.000 -0.542      0.796     0.533 
13 9.000     4.045     0.449 0.413 0.058     3.033 -0.885      0.869     0.542 
14       7.000     1.875     0.268 0.530 0.030     0.000  -0.635      0.900     0.905 
15      12.000 6.000     0.500 0.312     0.088     17.233 -1.164      0.814     0.485 
16      16.000 8.778     0.549 0.240     0.075     44.595 -1.427      0.848     0.408 
17      13.000 5.868     0.451 0.284     0.034     11.344  -1.259      0.879     0.538 
18      16.000 8.152     0.510 0.247     0.087     19.281 -1.396      0.860     0.425 
19      14.000 5.932     0.424 0.280     0.063     9.989 -1.272      0.892     0.516 
20      11.000 4.545     0.413 0.341     0.011     0.000  -1.077      0.923     0.645 
21      11.000 4.818     0.438 0.341     0.013     0.000  -1.077      0.920     0.618 
22       1.000     1.000     1.000 1.000     1.000     0.000 0.000       0.000     0.618 
______________________________________________________________________________________ 
 
Table 5.7.  
Dyadic Redundancy and Constraint for Work Ties  
________________________________________________________________________ 
  ID#      1      2      3      4      5      6      7      8      9     10     11   12    13    14    15    16    17    18    19    20    21    22 
________________________________________________________________________________________________ 
     1 0.79 0.00 0.33 0.48 0.24 0.00 0.00 0.67 0.74 0.50 0.48 0.00 0.00 0.29 0.64 0.76 0.50 0.64 0.64 0.57 0.57 0.00 
     2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     3 0.47 0.00 0.70 0.30 0.00 0.00 0.00 0.00 0.57 0.43 0.00 0.30 0.37 0.00 0.00 0.60 0.67 0.60 0.63 0.80 0.80 0.00 
     4 0.63 0.00 0.28 0.75 0.00 0.13 0.00 0.56 0.69 0.00 0.00 0.00 0.00 0.34 0.53 0.81 0.47 0.72 0.69 0.00 0.63 0.00 
     5 0.71 0.00 0.00 0.00 0.93 0.00 0.00 0.00 0.71 0.00 0.00 0.00 0.00 0.00 0.71 0.86 0.00 0.00 0.00 0.00 0.00 0.00 
     6 0.00 0.00 0.00 0.50 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 
     7 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     8 0.70 0.00 0.00 0.45 0.00 0.00 0.00 0.85 0.70 0.50 0.00 0.00 0.25 0.32 0.63 0.80 0.57 0.70 0.73 0.65 0.65 0.00 
     9 0.65 0.00 0.35 0.46 0.21 0.00 0.00 0.58 0.83 0.44 0.42 0.13 0.00 0.27 0.63 0.75 0.52 0.63 0.65 0.63 0.58 0.00 
    10 0.70 0.00 0.43 0.00 0.00 0.00 0.00 0.67 0.70 0.77 0.00 0.00 0.33 0.00 0.67 0.73 0.67 0.83 0.77 0.87 0.00 0.00 
    11 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00 1.00 0.00 0.00 0.00 0.83 0.83 0.00 0.83 0.83 0.00 0.00 0.00 
    12 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.75 0.63 0.00 0.00 0.00 0.56 0.00 0.00 0.75 0.75 0.00 
    13 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.45 0.00 0.45 0.00 0.45 0.68 0.00 0.00 0.00 0.64 0.59 0.64 0.82 0.73 0.00 
    14 0.75 0.00 0.00 0.69 0.00 0.00 0.00 0.81 0.81 0.00 0.00 0.00 0.00 0.63 0.88 0.75 0.00 0.81 0.00 0.00 0.00 0.00 
    15 0.68 0.00 0.00 0.43 0.25 0.00 0.00 0.63 0.75 0.50 0.50 0.00 0.00 0.35 0.90 0.77 0.00 0.63 0.63 0.00 0.00 0.00 
    16 0.59 0.00 0.33 0.48 0.22 0.07 0.00 0.59 0.67 0.41 0.37 0.00 0.00 0.22 0.57 0.91 0.41 0.63 0.63 0.56 0.56 0.00 
    17 0.55 0.00 0.53 0.39 0.00 0.00 0.00 0.61 0.66 0.53 0.00 0.24 0.37 0.00 0.00 0.58 0.82 0.58 0.61 0.84 0.84 0.00 
    18 0.59 0.00 0.39 0.50 0.00 0.00 0.00 0.61 0.65 0.54 0.43 0.00 0.28 0.28 0.54 0.74 0.48 0.80 0.70 0.65 0.65 0.00 
    19 0.61 0.00 0.43 0.50 0.00 0.00 0.00 0.66 0.70 0.52 0.45 0.00 0.32 0.00 0.57 0.77 0.52 0.73 0.86 0.73 0.68 0.00 
    20 0.55 0.00 0.55 0.00 0.00 0.00 0.00 0.59 0.68 0.59 0.00 0.27 0.41 0.00 0.00 0.68 0.73 0.68 0.73 1.00 0.00 0.00 
    21 0.55 0.00 0.55 0.45 0.00 0.00 0.00 0.59 0.64 0.00 0.00 0.27 0.36 0.00 0.00 0.68 0.73 0.68 0.68 0.00 1.00 0.00 
    22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 
Dyadic Constraint for Work Ties 
              1     2       3      4      5      6      7      8      9     10    11    12    13    14    15    16    17    18    19    20    21    22 
     1 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.02 0.04 0.01 0.00 0.00 0.00 0.01 0.03 0.04 0.01 0.03 0.03 0.01 0.01 0.00 
     2    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     3    0.02 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.03 0.04 0.00 0.00 0.02 0.06 0.02 0.03 0.02 0.02 0.00 
     4    0.02 0.00 0.01 0.00 0.00 0.02 0.00 0.04 0.02 0.00 0.00 0.00 0.00 0.01 0.04 0.08 0.02 0.03 0.02 0.00 0.01 0.00 
     5    0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.22 0.13 0.00 0.00 0.00 0.00 0.00 0.00 
     6    0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 
    7    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 
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Table 5.7. Dyadic Redundancy and Constraint for Work Ties (continued) 
________________________________________________________________________ 
  ID#       1      2      3      4      5      6      7      8      9     10     11   12    13    14    15    16    17    18    19    20    21    22 
________________________________________________________________________________________________ 
    8     0.02 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.04 0.03 0.00 0.00 0.01 0.01 0.03 0.04 0.02 0.04 0.04 0.01 0.01 0.00 
     9    0.03 0.00 0.01 0.01 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.03 0.04 0.01 0.03 0.03 0.01 0.01 0.00 
    10    0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.05 0.05 0.00 0.00 0.00 0.01 0.00 0.02 0.05 0.02 0.03 0.06 0.02 0.00 0.00 
    11    0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.10 0.10 0.00 0.00 0.00 
    12    0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.17 0.00 0.00 0.05 0.05 0.00 
    13    0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.03 0.00 0.03 0.00 0.03 0.00 0.00 0.00 0.00 0.10 0.04 0.05 0.03 0.03 0.00 
    14    0.06 0.00 0.00 0.05 0.00 0.00 0.00 0.07 0.07 0.00 0.00 0.00 0.00 0.00 0.07 0.14 0.00 0.07 0.00 0.00 0.00 0.00 
    15    0.04 0.00 0.00 0.02 0.02 0.00 0.00 0.03 0.05 0.01 0.01 0.00 0.00 0.01 0.00 0.05 0.00 0.03 0.03 0.00 0.00 0.00 
    16    0.03 0.00 0.01 0.03 0.00 0.01 0.00 0.02 0.03 0.01 0.00 0.00 0.00 0.01 0.02 0.00 0.02 0.02 0.02 0.00 0.00 0.00 
    17    0.01 0.00 0.04 0.01 0.00 0.00 0.00 0.02 0.02 0.01 0.00 0.02 0.03 0.00 0.00 0.03 0.00 0.03 0.03 0.01 0.01 0.00 
    18    0.03 0.00 0.01 0.01 0.00 0.00 0.00 0.03 0.03 0.01 0.00 0.00 0.01 0.01 0.02 0.03 0.02 0.00 0.03 0.01 0.01 0.00 
    19    0.03 0.00 0.01 0.01 0.00 0.00 0.00 0.03 0.03 0.02 0.00 0.00 0.01 0.00 0.02 0.04 0.02 0.03 0.00 0.01 0.01 0.00 
    20    0.03 0.00 0.03 0.00 0.00 0.00 0.00 0.03 0.04 0.03 0.00 0.02 0.02 0.00 0.00 0.03 0.04 0.03 0.04 0.00 0.00 0.00 
    21    0.03 0.00 0.03 0.02 0.00 0.00 0.00 0.03 0.03 0.00 0.00 0.02 0.02 0.00 0.00 0.03 0.05 0.04 0.04 0.00 0.00 0.00 
    22    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
________________________________________________________________________________________________ 

 The results were analyzed by including dyadic redundancy and dyadic constraint 

measures. The former one means that team member's tie to another member is 

redundant.  If A is tied to both B and C, and B is tied to C, A's tie to B is redundant, 

because A can influence B by way of C (Hanneman & Riddle, 2005). The dyadic 

redundancy measure calculates, for each member in ego's neighborhood, how many of 

the other members in the neighborhood are also tied to the other.  The larger the 

proportion of others in the neighborhood who are tied to a given member, the more 

redundant is the ego's direct tie.  In the team, team member 5’s tie to team member 16 

was largely redundant, as 86% of member's other neighbors also had ties with team 

member 16.  Team members who displayed high dyadic redundancy were actors who 

were embedded in local neighborhoods where there were few structural holes. On the 

other hand, dyadic constraint is a measure that compiles the extent to which the 

relationship between ego and each of the members in ego's neighborhood constrains ego:  

A is constrained by its relationship with B to the extent that A does not have many 
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alternatives and A's other alternatives are also tied to B (Hanneman & Riddle, 2005).  If 

A has few alternatives to exchanging with B, and if those alternative exchange partners 

are also tied to B, then B is likely to constrain A's behavior (Hanneman & Riddle, 2005).  

In the team, constraint measures were not very large, as most actors had several ties.  

Team member 16, however, exerted constraint over a number of others, and was not very 

constrained by them.  This situation arose because team member 16 had a considerable 

number of ties, and many of the actors to whom 16 was tied did not have many 

independent sources of information. 

Team members as brokers and structural holes 

 Knowledge brokering can have significant personal payoffs but also high rates of 

stress and failure. It is a high-risk/high-return personal strategy. In thinking about 

bridging this way, simply being multidisciplinary and socially adaptable is not enough to 

be a broker, other psychological traits must be involved too. However analyzing 

psychological traits is not part of this study and would need further empirical 

investigation.  

 The structural network analysis showed that team member 16 acted as an 

intermediary between her own project leader and the rest of the team in the work ties 

(Figure 5.2).  This clearly suggests that there were some particular differences in the 

constraints and opportunities facing team members in their local neighborhoods. In a 

sense, working closely with their own group, members seemed to be creating 

opportunities for creation of new ideas and for pushing the group’s individual agenda. On 

the other hand, the work structure constrained knowledge dissemination because it was 
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redistributed only among the group members, thus ideas bounced off of each other. The 

group structure of the team may suggest that work in international research team usually 

happens in one-on-one, face-to-face interactions, while exchange of ideas happens 

through heterogeneous channels.  This supports the structural hole theory in which 

boundary spanning generates information benefits, because information tends to be 

relatively redundant within a given group (Burt, 1992).  

 Team member 16 occupied a very strategic position not only in her own group 

where she served as an intermediary, but also in the whole team, where she was 

considered a broker or a bridge between other team members. Her position within the 

network was of great importance in connecting different groups as a precursor for 

innovation and the special role that she had as a bridge between disparate knowledge 

communities where structural holes existed within the network between different project 

groups. Her position served as both generating new ideas and also getting ideas spread to 

the whole team.  But, being a knowledge broker can be quite strenuous. A knowledge 

broker such as team member 16 is not an insider per se. Team member 16 was on the 

edge of two or more team groups. It is a precarious position to be in and knowledge 

brokers need to work hard to remain involved with multiple groups with different 

cultures and professional expertise. This role can be both intellectually demanding and 

stressful. In other words, knowledge brokers can be simultaneously portrayed as 

constructive and disruptive change agents in functioning of the team.  

 Team member 16 is also an example of what Burt (1992, 2004, 2007) described 

as a member with few structural holes. As presented in the previous subsection, team 
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member 16 was embedded in a local neighborhood, where there were few structural 

holes, thus mostly providing conformity, security, and stability. Such holes provided 

opportunities for team member 16 to play bridging roles in the organization, linking to 

disparate team members or other project groups who were otherwise not interacting with 

each other. Such an intermediary could benefit from this position in a number of ways. 

 First, he or she could apply ideas, techniques, and practices taken from one group 

to problems faced by another. Second, he or she could innovate by synthesizing and 

combining different ideas taken from more than one group. The notions of homogeneity 

inside groups and brokerage between groups form the basis for the theory of structural 

holes. This theory not only analyzes the links in a social network, but also the places 

where there is a scarcity of links between groups of people.  

Actor level (centrality) 

  Measures of degree and betweenness centrality were used to determine which 

team members were positioned in advantaged or disadvantaged positions within the team 

(Table 5.8).  

Table 5.8.  
Degree Centrality Measures for Work Ties 
______________________________________________________________________________________ 
   
Team member ID  OutDegree InDegree NrmOutDeg NrmInDeg 
______________________________________________________________________________________ 
 1  15.000         6.000        71.429        28.571 
    18          15.000         8.000        71.429        38.095 
    16          15.000        12.000        71.429        57.143 
 9           14.000        10.000        66.667        47.619 
    19           13.000         9.000        61.905        42.857 
   17   12.000         7.000        57.143        33.333 
 15  12.000         8.000        57.143        38.095 
     3           11.000         4.000        52.381        19.048 
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Table 5.8. Degree Centrality Measures for Work Ties (continued) 
______________________________________________________________________________________ 
   
Team member ID  OutDegree InDegree NrmOutDeg NrmInDeg 
______________________________________________________________________________________ 
 
 8            10.000        10.000        47.619        47.619 
    13           6.000         5.000        28.571        23.810 
 4             5.000        11.000       23.810        52.381 
    10          5.000        10.000        23.810        47.619 
    12            5.000        3.000        23.810        14.286 
 5           3.000         4.000        14.286        19.048 
     6            2.000         2.000         9.524         9.524 
 14            2.000         6.000         9.524        28.571 
    11           0.000         6.000         0.000        28.571 
     7             0.000         1.000         0.000         4.762 
     2            0.000         0.000         0.000         0.000 
    20           0.000        11.000         0.000        52.381 
    21           0.000        11.000         0.000        52.381 
    22           0.000         1.000         0.000         4.762 
______________________________________________________________________________________ 
 Mean          6.591         6.591        31.385        31.385 
     Std Dev         5.726         3.626        27.267        17.269 
     Sum         145.000       145.000       690.476       690.476 
    Variance         32.787        13.151       743.474       298.205 
     SSQ        1677.000      1245.000     38027.211     28231.293 
     MCSSQ       721.318       289.318     16356.422      6560.503 
    Euc Norm        40.951        35.285       195.006       168.022 
     Minimum          0.000         0.000         0.000         0.000 
     Maximum         15.000        12.000       71.429        57.143 
    N of Obs         22.000        22.000        22.000        22.000 
 
Network Centralization (Outdegree) = 41.950% 
Network Centralization (Indegree) = 26.984% 
______________________________________________________________________________________ 
 
With directed data, however, it can be important to distinguish centrality based on in-

degree from centrality based on out-degree. If a member receives many ties, he or she is 

often said to be prominent, or to have high prestige. That is, many other team members 

seek to direct ties with this individual, and this may indicate his or her importance. 

Members who have unusually high out-degree are those who are able to exchange with 

many others, or make many others aware of their views. Those who display high out-

degree centrality are often said to be influential actors.  
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 Team members 1, 16, and 18 had the greatest out-degrees, and might be regarded 

as the most influential (though level of influence might it might be dependent on to 

whom they were sending information, and this measure does not take that into account). 

Team member 16 was joined by team members 4, 20, and 21 when in-degree centrality 

was examined. That other team members shared information with these three seemed to 

indicate a desire on the part of others to exert influence. This is interpreted as an act of 

deference, or a recognition that the positions of actors 4, 20, and 21 might have been 

worth trying to influence. The Freeman's graph centralization measures describe the 

population at the macro level. In the current state of the team, the out-degree graph 

centralization is 42% and the in-degree graph centralization 27% of these theoretical 

maximums, thus there was a substantial amount of concentration or centralization in this 

whole network. That is, the power of individual actors varied rather substantially, and this 

means that, overall, positional advantages were rather unequally distributed in this 

network. 

 The second measure used for team level was betweenness centrality. For networks 

with binary relations, Freeman (1977) created some measures of the centrality of 

individual actors based on their betweenness, as well overall graph centralization. (Table 

5.9).  

Table 5.9. 
Betweenness Centrality Measures for Work Ties 
________________________________________________________________________ 

 Team Member ID Betweenness   nBetweenness 
_________________________________________________________________________________ 

   16   57.073         13.589 
      15            24.652          5.869 
      18           24.154          5.751 
       9   23.373          5.565 
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Table 5.9. Betweenness Centrality Measures for Work Ties (continued) 
________________________________________________________________________ 

 Team Member ID Betweenness   nBetweenness 
_________________________________________________________________________________ 

 
   17          18.362          4.372 
       1          13.397         3.190 
   8         12.482          2.972 
     19           12.374          2.946 
       4           11.263          2.682 
       3             10.494         2.499 
      13             2.241          0.534 
   10             1.758          0.419 
     12            1.378          0.328 
      11           0.000          0.000 
       2              0.000          0.000 
      5              0.000          0.000 
       6              0.000          0.000 
       7             0.000          0.000 
      14             0.000          0.000 
     20             0.000          0.000 
      21             0.000          0.000 
      22            0.000          0.000 
______________________________________________________________________________________ 
   Mean           9.682          2.305 
       Std Dev          13.492          3.212 
             Sum          213.000         50.714 
       Variance         182.045         10.320 
             SSQ         6067.224        343.947 
           MCSSQ        4004.997       227.041 
       Euc Norm          77.892         18.546 
       Minimum           0.000          0.000 
       Maximum          57.073         13.589 
      N of Obs          22.000         22.000 
Network Centralization Index = 11.82% 
______________________________________________________________________________________ 
  

 From Table 5.9 a great deal of variation (std. dev. = 13.492 relative to a mean 

betweenness of 9.682) was observed in overall work ties.  The actor betweenness varied 

from zero to 57.073, which also indicated a great deal of variation. Despite this, the 

overall network centralization was relatively low (11.82%). This makes sense, because it 

was already well known that fully one half of all connections could have been made in 

this network without the aid of any intermediary, hence there could not have been be a lot 
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of betweenness. In the sense of structural constraint, there was not a lot of power in this 

network. Team members 16, 15, 18, 9 appeared to be slightly more powerful than others 

by this measure. Clearly, there was a structural basis for these actors to perceive that they 

were different from others in the population. Indeed, it would not be surprising if these 

four actors saw themselves as the deal-makers who made things happen. In this sense, 

even though there was not much betweenness power in the system, it could be important 

for further group formation or group stratification. 

 Another way to think about betweenness is to ask which relations are most 

central, rather than which team members.  Freeman's (1977) definition was applied:  a 

relation is between to the extent that it is part of the geodesic between pairs of actors.  

Using this concept, I calculated a measure of the extent to which each relation in a binary 

graph is between.  A number of the relations (or potential relations) between pairs of 

actors were not part of any geodesic paths (e.g. the relation from actor 1 to actor 3).  

Betweenness is zero if there is no tie, or if a tie that is present is not part of any geodesic 

paths.  There were some prominent relations in the graph (e.g. in the team, the tie from 

team member 14 to team member 16).  This particular high value arose because without 

the tie to actor 16, actor 14 would have been largely isolated. 

 Based on the mean distribution (Table 5.10), it is clearly evident that younger 

team members worked quite frequently with other team members (not necessarily of the 

same age group) on project related during 2011. Team members 16, 20, 21, 4, 10, 9, 8 

were examples of young generation researchers who frequently worked with others on 

the team. 



 

 

109 

Table 5.10.  
Mean Distribution Frequency of Work Contacts 
_______________________________________________________________________ 
Team member ID  N       Mean (M)             Std. Deviation (SD) 
______________________________________________________________________________ 
 16    16  .75   .447 
 20    16  .69   .479 
 21    16  .69   .479 
 4   16  .69   .479 
 10   16  .63   .500  
 9    16  .63   .500 
 8    16  .63   .500 
 19    16  .56   .512 
 18   16  .50   .516 
 15   16  .50   .516 
 17    16  .44   .512 
 11   16  .38   .500 
 1   16  .38   .500 
 14    16  .37   .500 
 13    16  .31   .479 
 5    16  .25   .447 
 3    16  .25   .447  
 12   16  .19   .403 
 6    16  .13   .342 
 22    16  .06   .250 
 2   16  .06   .250  
 7   16  .00   .000 
______________________________________________________________________________ 
 

Team members as powerful central actors  

 The structural analysis also revealed that team members 16, 1, and 18 displayed a 

high out-degree centrality, which often indicates that the actor is influential, however the 

measure did not take into account with whom these team members were addressing 

issues directly related to the team’s project. The analysis showed that team members 1 

and 16 were sending a lot of work related information to other members within the team, 

and also served as an intermediaries who connected the leader of their own country-based 

group to the rest of the team. The role of the team member 18 was easily justified in 
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terms of work-related issues because he was a group’s and team’s project leader. 

Additionally, the actor’s betweenness centrality measure revealed team members 16 and 

18 to be relatively more powerful than others by this measure.  

Communication Ties 

 The communication network structure was analyzed on a basis of frequency of 

interaction among team members with each other on work-related issued in the year prior 

to the study. Since the team utilized different forms of communication during that time, 

the communication network structure was divided into two separate sub-structures: face-

to-face communication structure and virtual (defined by communication via email, 

telephone, or Internet-based platform).  

Network level (density)  

 Figure 5.9 presents a highly decentralized face-to-face communication network 

with three distinct subgroups of the international research team. Additional attributes of 

gender and age were layered to illustrate redistribution of face-to-face communication 

ties in the team.    

 

Figure 5.9. Face-to-face communication ties in NHEIT by gender and age.  
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 To further illustrate the face-to-face communication ties in the international 

research team, Figure 5.10 explains the redistribution of face-to-face communication ties 

by country-based groups.   

 

Figure 5.10. Face-to-face communication ties by country-based groups.  

 Team members from Group #1 (comprised of European countries) and Group #2 

(the U.S. group) did not have any face-to-face connection with team members in Group 

#3 (the UK group). Groups #1 and #2 were able to more easily and quickly exchange 

their ideas because they had a bridge from team member 8 to 21 to connect these two 

groups with each other. If not for virtual communication patterns, Group #3 would not 

have showed any relationships with the rest of the team.  

 While face-to-face communication network structure represented a decentralized 

form of network with density score of 0.5258, Figure 5.11 presents the fairly well-

centralized and dense virtual communication network of the international research team 

(density score of 1.000).  
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Figure 5.11. Virtual communication ties in NHEIT by gender, age, and country-based 
groups.  
 
 Figure 5.11 illustrates that all the members of the international research team with 

the exception of team members 2 and 7 located in Group #6 communicated via email, 

phone, or other social media. Team members 4, 8, 9, 10, and 16 received a lot of ties 

from other team members. Thus, the most virtual communication ties were received by 

Group #2 and Group #1, while team member 1 in Group #4 was central to receiving 

virtual communication ties from other groups.  

Subgroups level (density) 

 At the subgroup level for face-to-face communication ties, of all the pairs of team 

members who had any connection, 42% of those paired had a reciprocated connection. 

This seems to suggest a considerable degree of institutionalized horizontal connection 

within the team especially for country-based groups. The alternative method of arc 

reciprocity yields a result of 0.5882. That is, of all the relations in the graph, 59% were 

parts of reciprocated ties.  

 At the subgroup level for virtual communication ties, the density measure showed 
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that of all the pairs of team members that have any connection, 39% of those paired had a 

reciprocated connection. Once again, the measure suggested a considerable degree of 

institutionalized horizontal connection within the team. The alternative method of arc 

reciprocity yielded a result of 0.5655 meaning that of all the relations in the graph, 57% 

were parts of reciprocated ties.  

Subgroups level (cliques)  

 A clique measure was implemented for both the face-to-face communication ties 

and virtual communication ties in the international research team to determine how 

cohesive the team subgroups were and how reachable the team members were to each 

other. A division of actors into cliques is an important aspect of the social structure to 

show how the team as a whole is likely to behave. The idea that influence among 

subgroup members allows them to create cohesive subgroups may be applicable in terms 

of face-to-face and virtual communication ties.  The structural analysis revealed that there 

were three distinct complete sub-graphs present in face-to-face communication ties. All 

three cliques were comprised of three team members and were geographically located in 

the United Kingdom and within European country-based groups (Figure 5.12).  
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Figure 5.12. Cliques for face-to-face communication ties in NHEIT where Clique 1: 4 6 
16; Clique 2: 1 5 15; Clique 3: 9 18 19.  
 
 Table 5.11 shows that in the face-to-face communication ties, team members 4, 6, 

16 were adjacent to all of the members of Clique 1.  Similarly, team members 1, 5, 15 

were adjacent to all team members in Clique 2, while team members 9, 18, and 19 were 

adjacent to all team members in Clique 3. Since there was hardly any common 

membership in these data, further analysis on sub-groups overlap was not conducted.   

Table 5.11.  
Clique Participation Scores in Face-to-Face Communication Ties 

______________________________________________ 
Team member ID     1         2         3 

______________________________________________ 
1     0.000  1.000  0.000 
2     0.000  0.000  0.000 
3     0.000  0.000  0.000 
4     1.000  0.000  0.000 
5     0.000  1.000  0.000 
6     1.000  0.000  0.000 
7     0.000  0.000  0.000 
8     0.333  0.000  0.000 
9     0.000  0.000  1.000 
10     0.000  0.000  0.000 
11     0.000  0.000  0.000 
12     0.000  0.000  0.000 
13     0.000  0.000  0.000 
15     0.000  1.000  0.000 
16     1.000  0.000  0.333 
17     0.000  0.000  0.000 
18     0.000  0.000  1.000 
19     0.333  0.000  1.000 
20     0.000  0.000  0.000 
21     0.000  0.000  0.000 
22     0.000  0.000  0.000 

_______________________________________________ 
 

 The visual analysis based on Figure 5.12 illustrates that the face-to-face 

communication ties structure consisted of those team members who were related to other 

team members by defining clique structures, however there were those team members 

who were related to country-based groups. Team member 8 bridged two different 
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country-based groups while there was no bridge between the country-based structure 

comprised of team members 21, 17, 13, 3, 12, and 20 and that including team members 

15, 11, 1, 22, and 5. This finding suggests that most of the face-to-face communication 

ties were country-based structures.  

 The identical clique measures were implemented for virtual communication ties 

within the international research team. The structural analysis showed that there were 

eight maximal complete sub-graphs present in virtual communication ties (Figure 5.13). 

The two largest cliques consisted of four team members while remaining five cliques 

were comprised of three team members each with some overlapping in three-member 

cliques.  

 

Figure 5.13. Cliques for virtual communication ties in NHEIT where Clique 1:  9, 15, 18, 
19; Clique 2: 1, 9, 15; Clique 3:  8, 9, 10, 16; Clique 4:  9, 16, 19; Clique 5:  3, 13, 17; 
Clique 6:  4, 8, 16; Clique 7:  4, 6, 16; Clique 8:  1, 5, 15.  
 
 Table 5.12 shows that team members 5, 18, and 19 were adjacent to 2/3 of the 

members of Clique 2 while team members 8, 10, 15, 18 were adjacent to 2/3 of the 

members of Clique 4. The adjacency matrix points to a very high degree of common 

membership in these data. Further analysis to what extent there sub-groups overlapped 
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and which team members were most central or most isolated from the cliques was 

conducted.  

Table 5.12. 
Clique Participation Scores in Virtual Communication Ties 
______________________________________________________________________________________ 
Team member ID#   1   2   3   4   5   6   7   8 
______________________________________________________________________________________ 
     1     0.500  1.000  0.250  0.333  0.000  0.000  0.000  1.000 
     2     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
     3     0.000  0.000  0.000  0.000  1.000  0.000  0.000  0.000 
     4     0.000  0.000  0.500  0.333  0.000  1.000  1.000  0.000 
     5     0.250  0.667  0.000  0.000  0.000  0.000  0.000  1.000 
     6     0.000  0.000  0.250  0.333  0.000  0.667  1.000  0.000 
     7     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
     8     0.250  0.333  1.000  0.667  0.000  1.000  0.667  0.000 
     9     1.000  1.000  1.000  1.000  0.000  0.667  0.333  0.667 
    10     0.250  0.333  1.000  0.667  0.000  0.667  0.333  0.000 
    11     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
    12     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
    13     0.000  0.000  0.000  0.000  1.000  0.000  0.000  0.000 
    14     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
    15     1.000  1.000  0.250  0.667  0.000  0.000  0.000  1.000 
    16     0.500  0.333  1.000  1.000  0.000  1.000  1.000  0.000 
    17     0.000  0.000  0.000  0.000  1.000  0.000  0.000  0.000 
    18     1.000  0.667  0.250  0.667  0.000  0.000  0.000  0.333 
    19     1.000  0.667  0.500  1.000  0.000 0.333  0.333  0.333 
    20     0.000  0.000  0.000 0.000  0.000  0.000  0.000  0.000 
    21     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
    22     0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000 
______________________________________________________________________________________ 
 
 Table 5.13  shows how many cliques each pair of team members was both 

members. It is observable that team members 9 and 16 overlapped with almost all other 

team members in at least one clique and both were the closest in the sense of sharing 

membership in four of the eight cliques.  

Table 5.13. 
Actor-by-Actor Clique Co-Membership Matrix for Virtual Communication Ties  
______________________________________________________________________________________ 
 1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   16   17   18   19   20   21   22  
______________________________________________________________________________________ 
    1 2   0   0   1   0   0   0   1    0   0     0     0     0     2     0     0     0     0     0     0     0  0 
    2 0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
    3  0   0   1   0   0   0   0   0   0    0     0     0     1     0     0     0     1     0     0     0     0     0 
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Table 5.13. Actor-by-Actor Clique Co-Membership Matrix for Virtual Communication 
Ties (continued) 
______________________________________________________________________________________ 
 1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   16   17   18   19   20   21   22  
______________________________________________________________________________________ 
    4 0   0   0   2   0   1   0   1   0    0     0     0     0     0     0     2     0     0     0     0     0     0 
    5 1   0   0   0   1   0   0   0   0    0     0     0     0     0     1     0     0     0     0     0     0     0 
    6 0   0   0   1   0   1   0   0   0    0     0     0     0     0     0     1     0     0     0     0     0     0 
    7  0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0  
    8   0   0   0   1   0   0   0   2   1    1     0     0     0     0     0     2     0     0     0     0     0     0 
    9   1   0   0   0   0   0   0   1   4    1     0     0     0     0     2     2     0     1     2     0     0     0  
   10 0   0   0   0   0   0   0   1   1    1     0     0     0     0     0     1     0     0     0     0     0     0 
   11 0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
   12 0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
   13 0   0   1   0   0   0   0   0   0    0     0     0     1     0     0     0     1     0     0     0     0     0 
   14  0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
   15  2   0   0   0   1   0   0   0   2    0     0     0     0     0     3     0     0     1     1     0     0     0 
   16  0   0   0   2   0   1   0   2   2    1     0     0     0     0     0     4     0     0     1     0     0     0 
   17  0   0   1   0   0   0   0   0   0    0     0     0     1     0     0     0     1     0     0     0     0     0 
   18  0   0   0   0   0   0   0   0   1    0     0     0     0     0     1     0     0     1     1     0     0     0 
   19  0   0   0   0   0   0   0   0   2    0     0     0     0     0     1     1     0     1     2     0     0     0 
   20  0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
   21 0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
   22 0   0   0   0   0   0   0   0   0    0     0     0     0     0     0     0     0     0     0     0     0     0 
________________________________________________________________________ 
 
 Additional structural analysis of the extent to which the cliques overlap with one 

another, as measure by the numbers of members in common showed that Cliques 1 and 3 

were a bit separate from other cliques (Table 5.14). It may suggest that team members 

who comprise Clique 3 were dynamic, young researchers in Europe while Clique 1 was 

mostly comprised of principal investigators with many years of academic experience.  

Table 5.14. 
Clique-by-Clique Actor Co-membership Matrix for Virtual Communication Ties  
______________________________________________________________________________________ 
  Team member ID# 1 2  3  4  5  6  7  8 
______________________________________________________________________________________ 
     1    4  2  1  2  0  0  0  1 
     2    2  3  1  1  0  0  0  2 
     3    1  1  4  2  0  2  1  0 
     4    2  1  2  3  0  1  1  0 
     5    0  0  0  0  3  0  0  0 
     6    0  0  2  1  0  3  2  0 
     7    0  0  1  1  0  2  3  0 
     8    1  2  0  0  0  0  0  3 
______________________________________________________________________________________ 
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Actor level (structural holes) 

 At the individual level, the structural holes measures were computed for the 

directed binary data. The structural analysis revealed that team members 16 and 18 had 

the largest ego networks, team members 22, 12, and 14 had relatively low networks, 

while team members 2 and 7 had no networks at all. The percentage of all possible ties in 

each ego network that were actually present was also of interest. Members 8, 16, 14, and 

18 lived in neighborhoods where all actors sent information to all other actors, thus they 

were embedded in very dense local structures of country-based groups. However, team 

member 16 was connected to almost everyone, thus was in a position to either broker 

many connections within the team or to lose the freedom of action depending on the 

relationships among the other actors.   

Table 5.15.  
Structural Hole Measures For Face-to-Face Communication Ties  
______________________________________________________________________________________ 
    ID       Degree   EffSize Effic   Constrain  Hiera    Ego Betw  Ln(Constr       Indirects   Density 
______________________________________________________________________________________ 
     1 3.000 1.800 0.600 0.882 0.172  0.500    -0.126  0.540 0.500 
     2 0.000 1.000     0.000                    0.000  0.500 
     3 4.000 3.300 0.825 0.580 0.236  1.000    -0.545  0.400     0.167 
     4 4.000 2.333 0.583 0.788 0.180  1.000     -0.238   0.667     0.583 
     5 2.000     1.000 0.500 1.125 0.000  0.000     0.118  0.500     1.000 
     6 2.000     1.000 0.500 1.125 0.000  0.000     0.118  0.500     1.000 
     7 0.000     1.000                                  0.000                      0.000     1.000 
     8 7.000     4.944 0.706     0.450     0.107      12.000     -0.799     0.676     0.381 
     9 4.000     1.917 0.479     0.778     0.050  0.333    -0.251  0.733     0.750 
    10 4.000     2.100 0.525     0.790     0.030  0.333    -0.235      0.760     0.750 
    11 2.000     1.000 0.500     1.389     0.000  0.000     0.329      0.667     1.000 
    12 1.000     1.000 1.000     1.000     1.000  0.000     0.000      0.000     1.000 
    13 4.000     2.500     0.625 0.617     0.029  2.000    -0.482      0.556     0.333 
    14 1.000     1.000     1.000 1.000     1.000  0.000     0.000      0.000     0.333 
    15 4.000     3.083     0.771 0.640     0.244  2.500    -0.446      0.450     0.250 
    16 8.000     6.077     0.760 0.342     0.054  27.500    -1.073      0.606     0.304 
    17 3.000     2.000     0.667 0.844     0.210  0.000    -0.170      0.500     0.333 
    18 5.000     2.643     0.529 0.652     0.056  1.833    -0.427      0.764     0.650 
    19 6.000     3.611     0.602 0.549     0.075  4.167    -0.599      0.749     0.500 
    20 3.000     1.667     0.556  1.040     0.117  0.000     0.040      0.711     0.667 
    21 4.000     3.000     0.750 0.648     0.139  0.000    -0.434      0.533     0.333 
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Table 5.15. Structural Hole Measures For Face-to-Face Communication Ties (continued) 
______________________________________________________________________________________ 
    ID       Degree   EffSize Effic   Constrain  Hiera    Ego Betw  Ln(Constr       Indirects   Density 
______________________________________________________________________________________ 
   22 1.000     1.000     1.000 1.000     1.000   0.000     0.000      0.000     0.333 
______________________________________________________________________________________  

 Team members who display high dyadic redundancy are actors who are 

embedded in local neighborhoods where there are few structural holes (Table 5.16). For 

the measure of dyadic redundancy, team member 10 was largely redundant to team 

member 16, as 70% of this team member’s other neighbors also had ties with team 

member 16. Other team members showed high level of dyadic redundancy: team member 

4’s tie to team member 16 was largely redundant (67% of ego's other neighbors also had 

ties with team member 16); team member 9 to team member 18 (67% of ego’s other 

neighbors had ties with team member 18).  Generally, high dyadic redundancy was 

displayed in country-based groups in which team members more often exchanged 

information face-to-face than virtually.  

Table 5.16. Dyadic Redundancy in Face-to-Face Communication Ties  
________________________________________________________________________ 
 ID#          1     2       3       4       5     6     7      8      9     10     11    12    13    14     15   16    17    18    19    20    21    22 
________________________________________________________________________________________________ 
     1   0.90 0.00 0.00 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     2   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     3   0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.40 0.00 
     4   0.00 0.00 0.00 0.83 0.00 0.33 0.00 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.42 0.00 0.00 0.00 
     5   0.50 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     6   0.00 0.00 0.00 0.50 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 
     7  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
     8  0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.72 0.33 0.22 0.00 0.00 0.00 0.00 0.00 0.44 0.00 0.44 0.61 0.00 0.00 0.00 
     9   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.50 0.58 0.00 0.00 0.00 
    10   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.70 0.00 0.50 0.60 0.00 0.00 0.00 
    11   0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
    12   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
    13   0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.17 0.00 0.00 0.67 0.67 0.00 
    14  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
    15   0.42 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
    16  0.00 0.00 0.00 0.31 0.00 0.15 0.00 0.31 0.31 0.27 0.00 0.00 0.00 0.00 0.00 0.88 0.00 0.35 0.35 0.00 0.00 0.00 
    17   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.75 0.00 0.00 0.50 0.50 0.00 
    18   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.57 0.43 0.36 0.00 0.00 0.00 0.00 0.00 0.64 0.00 0.79 0.57 0.00 0.00 0.00 
   19   0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.61 0.39 0.33 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.44 0.83 0.00 0.00 0.00 
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Table 5.16. Dyadic Redundancy in Face-to-Face Communication Ties (continued) 
________________________________________________________________________ 
 ID#          1     2       3       4       5     6     7      8      9     10     11    12    13    14     15   16    17    18    19    20    21    22 
________________________________________________________________________________________________ 
    20   0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.33 0.00 0.00 1.00 0.00 0.00 
    21   0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.25 0.00 0.00 0.00 1.00 0.00 
    22   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 
________________________________________________________________________________________________ 
 
 At the individual level for the virtual communication ties, the structural holes 

measures showed a few characteristics of the ego-neighborhoods of team members that 

may be of interest (Table 5.17).  In this structural analysis, it was observed that team 

members 1, 9, 16, and 17 had the largest ego networks, while team members 2, 7, 12, and 

22 had relatively no networks. Once again, I was interested in the percentage of all 

possible ties in each ego network that were actually present. Team members 1, 9, 16, 17, 

19 lived in neighborhoods where all actors sent information to all other actors, thus they 

were embedded in very dense local structures. The structural holes measures were based 

on the directed binary data.  Team members 1 and 9 acted as intermediaries between their 

own projects and the rest of the team. These two team members frequently used IT tools 

to communicate with the rest of the team.  

Table 5.17.  
Structural Hole Measures for Virtual Communication Ties  
______________________________________________________________________________________ 
           Degree   EffSize Efficienc Constrain Hiera   Ego Betw    Ln(Constr     Indirects    Density 
______________________________________________________________________________________ 
     1     13.000 9.188 0.707 0.290 0.116  27.472  -1.237  0.806  0.301 
     2      0.000 1.000   0.000                           0.000       0.301 
     3      7.000 4.667 0.667 0.448 0.115 6.000  -0.803  0.669       0.310 
     4      9.000 5.375 0.597     0.391 0.090 7.333      -0.940      0.784       0.431 
     5      3.000 1.100 0.367 0.970 0.026 0.000      -0.030      0.693       1.000 
     6      2.000  1.000 0.500 1.125 0.000 0.000   0.118      0.500       1.000 
     7      0.000 1.000   0.000                  0.000       1.000 
     8      8.000 3.875 0.484 0.442 0.067 4.867  -0.816      0.812       0.500 
     9     13.000 8.750 0.673 0.287 0.080 61.883  -1.250      0.822       0.314 
    10      6.000 2.444 0.407 0.589 0.090 0.250      -0.529      0.799       0.633 
    11      2.000     1.000  0.500 1.389 0.000 0.000   0.329      0.667       1.000 
    12      1.000     1.000 1.000  1.000 1.000 0.000   0.000      0.000       1.000 
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 Table 5.17. Structural Hole Measures for Virtual Communication Ties (continued)  
______________________________________________________________________________________ 
           Degree   EffSize Efficienc Constrain Hiera   Ego Betw    Ln(Constr     Indirects    Density 
______________________________________________________________________________________ 
    13      4.000     1.833 0.458 0.772 0.139 0.000  -0.259      0.667       0.500 
    14      4.000     1.750  0.438 0.842 0.039 0.333  -0.172      0.810       0.750 
    15      9.000 6.214 0.690 0.383 0.166 14.000  -0.960      0.668       0.264 
    16     10.000 6.156 0.616 0.350 0.084 27.750    -1.051      0.773       0.378 
    17     10.000 6.458 0.646 0.348 0.045 10.250    -1.056      0.818       0.389 
    18      7.000     3.250 0.464 0.522 0.096 1.450  -0.650     0.818       0.571 
    19      8.000     3.792 0.474 0.448  0.056     3.150   -0.803      0.837       0.607 
    20      5.000     2.600 0.520  0.674 0.018 0.000      -0.394      0.823       0.600 
    21      6.000     3.333 0.556 0.561 0.021 0.000      -0.578     0.818       0.467 
    22      1.000     1.000 1.000 1.000 1.000 0.000   0.000      0.000       0.467 
______________________________________________________________________________________ 

Actor level (centrality) 

 The measures of degree and betweenness centrality were used to determine which 

team members were in advantaged or disadvantaged positions within the team.  For 

team’s degree centrality measure, team members 16, 8, and 19 had the greatest out-

degrees meaning these members tried to frequently communicate with others. (Table 

5.18). Team members 16 and 19 were joined by team members 21, 10, 9, and 4, when in-

degree centrality was examined. That other team members shared information with these 

six would seemed to indicate a desire on the part of others to exert influence. This was an 

act of deference, or a recognition that the positions of actors 16, 19, 21, 10, 9, and 4 

might have been worth trying to influence. The Freeman's graph centralization measures 

revealed that the out-degree graph centralization was 28% and the in-degree graph 

centralization was 13% of these theoretical maximums, thus there was no centralization 

in this whole network. Team members did not frequently communicate face-to-face, thus 

did not have means to often exchange crucial resources.  
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Table 5.18. 
Degree Centrality Measures for Face-to-Face Communication Ties  
______________________________________________________________________________________ 
Team member ID# OutDegree InDegree NrmOutDeg NrmInDeg 
______________________________________________________________________________________ 
    16            8.000         5.000        38.095       23.810 
     8          6.000         3.000        28.571        14.286 
    19           5.000         4.000        23.810        19.048 
    13          4.000         2.000        19.048         9.524 
    18           4.000         3.000        19.048        14.286 
 3            4.000         1.000        19.048        4.762 
    15            4.000         2.000        19.048         9.524 
    17            3.000         1.000        14.286         4.762 
     1           3.000        2.000        14.286         9.524 
     4           2.000         4.000        9.524        19.048 
     5            2.000         2.000         9.524         9.524 
     6           2.000         2.000         9.524         9.524 
     9            2.000         4.000         9.524        19.048 
    10           1.000         4.000         4.762        19.048 
 14           1.000         1.000         4.762         4.762 
    11            0.000         2.000         0.000         9.524 
     2           0.000         0.000        0.000         0.000 
     7             0.000         0.000         0.000         0.000 
    12          0.000         1.000         0.000         4.762 
    20           0.000         3.000         0.000        14.286 
    21  0.000         4.000         0.000        19.048 
 22            0.000         1.000        0.000         4.762 
____________________________________________________________________________________  
  Mean          2.318         2.318        11.039        11.039 
      Std Dev          2.203         1.394        10.491         6.640 
     Sum         51.000        51.000       242.857       242.857 
 Variance          4.853         1.944       110.052        44.087 
      SSQ        225.000       161.000      5102.041      3650.79 
  MCSSQ        106.773        42.773      2421.150       969.903 
      Euc Norm         15.000        12.689        71.429        60.422 
      Minimum          0.000         0.000         0.000         0.000 
      Maximum          8.000         5.000        38.095        23.810 
     N of Obs         22.000        22.000        22.000        22.000 
 
Network Centralization (Outdegree) = 28.345% 
Network Centralization (Indegree) = 13.379% 
______________________________________________________________________________________  

 The second measure used for team level was betweenness centrality. From Table 

5.19, a small amount of variation (std. dev. = 7.087 relative to a mean betweenness of 

3.182) was observed. The actor’s betweenness varied from zero to 30.833 suggesting that 

there was a small variation. The betweenness centrality measure also indicates that there 
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was a small variation in quantifying the control of one team members on the 

communication between other team members. The overall network centralization was 

very low (6.90%) confirming that the importance of face-to-face communication was 

stressed mostly in country-based groups.  

Table 5.19. 
Betweenness Centrality for Face-to-Face Communication Ties  
______________________________________________________________________________________ 

 Team Member ID Betweenness   nBetweenness 
_________________________________________________________________________________ 

   16            30.833          7.341 
       8     17.000          4.048 
      19             7.167          1.706 
      18             3.167         0.754 
      13             3.000          0.714 
      15            2.500          0.595 
       4            2.500          0.595 
       3    2.000         0.476 
      10            0.667          0.159 
   9            0.667          0.159 
       1              0.500          0.119 
   6              0.000          0.000 
      11            0.000          0.000 
      12            0.000          0.000 
       2             0.000          0.000 
       5             0.000          0.000 
      17             0.000          0.000 
       7            0.000          0.000 
      14            0.000          0.000 
      20             0.000          0.000 
      21            0.000         0.000 
      22            0.000          0.000 
______________________________________________________________________________________ 
       Mean           3.182          0.758 
       Std Dev           7.087          1.687 
   Sum          70.000         16.667 
   Variance          50.227          2.847 
   SSQ         1327.722         75.268 
   MCSSQ        1104.995         62.641 
   Euc Norm          36.438          8.676 
   Minimum           0.000          0.000 
   Maximum          30.833          7.341 
   N of Obs          22.000         22.000 
   Network Centralization Index = 6.90% 
______________________________________________________________________________________   

 At the individual level for virtual communication ties, the measures of degree and 
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betweenness centrality were used to determine which team members were in advantaged 

or disadvantaged positions within the team. With directed data, however, it was important 

to distinguish centrality based on in-degree from centrality based on out-degree (Table 

5.20).  

Table 5.20.  
Degree Centrality Measures for Virtual Communication Ties  
______________________________________________________________________________________ 
Team member ID# OutDegree InDegree NrmOutDeg NrmInDeg 
______________________________________________________________________________________ 
      
 1   13.000         3.000        61.905        14.286 
     9   10.000        10.000        47.619        47.619 
    15           9.000         5.000        42.857        23.810 
 17          9.000         3.000        42.857        14.286 
    19            7.000         5.000        33.333        23.810 
 18            6.000         4.000        28.571        19.048 
    16          6.000        10.000        28.571       47.619 
     3   6.000         3.000        28.571       14.286 
     8             5.000         7.000        23.810        33.333 
    13          4.000         2.000        19.048         9.524 
     4           4.000         8.000        19.048        38.095 
     5            3.000         2.000        14.286         9.524 
    10           3.000         6.000        14.286        28.571 
     6            2.000         2.000         9.524         9.524 
    14           1.000         3.000         4.762        14.286 
    11          0.000         2.000         0.000         9.524 
     2             0.000         0.000         0.000         0.000 
     7          0.000        0.000         0.000         0.000 
    12           0.000         1.000         0.000         4.762 
    20          0.000         5.000         0.000        23.810 
    21            0.000         6.000         0.000        28.571 
    22           0.000         1.000         0.000         4.762 
______________________________________________________________________________________ 
     Mean          4.000         4.000        19.048        19.048 
     Std Dev          3.790         2.844        18.047        13.545 
 Sum         88.000        88.000       419.048       419.048 
 Variance         14.364         8.091       325.706       183.467 
 SSQ         668.000       530.000     15147.393     12018.141 
 MCSSQ        316.000       178.000      7165.533      4036.281 
    Euc Norm         25.846        23.022       123.075       109.627 
 Minimum          0.000         0.000         0.000         0.000 
 Maximum         13.000        10.000        61.905        47.619 
   N of Obs         22.000        22.000        22.000        22.000 
 Network Centralization (Outdegree) = 44.898% 
 Network Centralization (Indegree) = 29.932% 
______________________________________________________________________________________ 
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 Team members 1 and 9 had the greatest out-degrees and frequently 

communicated with other team members while team members 16 and 4 had the highest 

in-degree centrality measures meaning they both were receiving information from others 

on the team. The Freeman's graph centralization measures described the team’s 

centralities: the out-degree graph centralization was 45% and the in-degree graph 

centralization was 30% of theoretical maximums, which suggests that the team was 

virtually well connected. Fairly low in-degree graph centralization suggested that 

positional advantages were unequally distributed in the team while out-degree graph 

centralization indicated that may team members tried to reach others via email, phone, or 

other information technology (IT) tools.  

 Another measure used was betweenness centrality (Table 5.21).  A lot of variation 

in actor betweenness (from zero to 57.073) was observed, and there was some variation 

(std. dev. = 13.492 relative to a mean betweenness of 9.682). Despite this, the overall 

network centralization was relatively low (11.82%), which was typical for virtual 

communication ties among team members. A majority of connections could have been 

made in the team without the aid of another team member. All team members frequently 

tried to reach each other via different IT tools. This differed from the face-to-face 

communication pattern in that team members felt more powerful or influential to 

exchange information virtually. For instance, team members 16, 15, 18, 9 were more 

powerful than others by the actor’s betweenness measure. These four team members who 

came from four different country-based groups tried to be virtually well-connected to 

ensure that tasks were completed on time. 
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Table 5.21. 
Betweenness Centrality for Virtual Communication Ties  
______________________________________________________________________________________ 

 Team Member ID Betweenness   nBetweenness 
_________________________________________________________________________________ 

      16           57.073         13.589 
      15           24.652          5.869 
      18            24.154          5.751 
       9             23.373          5.565 
   17            18.362          4.372 
       1            13.397          3.190 
       8           12.482          2.972 
      19            12.374          2.946 
       4           11.263          2.682 
   3            10.494          2.499 
      13             2.241          0.534 
   10             1.758          0.419 
      12            1.378          0.328 
      11            0.000          0.000 
       2             0.000          0.000 
       5             0.000          0.000 
       6             0.000          0.000 
       7              0.000          0.000 
      14             0.000          0.000 
   20             0.000          0.000 
      21            0.000          0.000 
      22             0.000          0.000 
______________________________________________________________________________________ 
   Mean           9.682          2.305 
   Std Dev          13.492          3.212 
   Sum          213.000         50.714 
   Variance         182.045         10.320 
       SSQ         6067.224        343.947 
   MCSSQ        4004.997        227.041 
   Euc Norm          77.892         18.546 
   Minimum           0.000          0.000 
       Maximum          57.073         13.589 
   N of Obs          22.000         22.000 
   Network Centralization Index = 11.82% 
______________________________________________________________________________________ 

Summary of communication ties  

 In the overall communication network, researchers who had strong ties to those 

similar to themselves on socially important attributes such as age, gender, country, role 

on the team or level of expertise did not necessarily seek information from one another. 

This finding is in opposition to the research on homophily that indicates that people are 



 

 

127 

more likely to have social ties (especially strong ones) with those similar to themselves 

on socially important attributes such as race, sex, education, and age (e.g., Brass, 1995; 

Ibarra, 1992, 1995; Marsden, 1990; Zenger & Lawrence, 1989). However, the physical 

proximity affects the likelihood of communication as Figure 5.9 illustrated. This finding 

is consistent with previous research that physical proximity affects the likelihood of 

communication between a pair of actors (Allen, 1977; Krackhardt, 1994; Zahn, 1991), 

presumably by increasing the probability of unexpected interactions (Monge, Rothman, 

Eisenberg, Miller, & Kirste, 1985).  

 When seeking information from other team members, team members also 

engaged with others by rectifying their understanding of others’ skills and knowledge, as 

well as how to gain access to them most effectively. As team members updated their 

understanding of others, they affected the probability of interacting with them in the 

future, creating a dynamic feedback system. Discovering that a team member was not 

helpful reduced the probability of interacting with them in the future, which means that 

their academic expertise and access to them began to weaken. In contrast, having a 

positive interaction reduced access barriers and led to future interactions, increasing 

dependency on these team members’ expertise. Over time, people may lock in to a 

limited set of people with whom they frequently interact, which might be efficient, but 

may also yield suboptimal information if other people are better sources. Therefore, 

information seeking is a function of the extent to which a person knows and values the 

expertise of another and the accessibility of this person (Borgatti & Cross, 2003). The 

structural analysis of the communication network showed that face-to-face interactions 
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were preferable channels of information flow. One reason people prefer to talk to other 

people, as opposed to accessing online documents, is that tacit (Polanyi, 1966), complex 

(Winter, 1987), and system-dependent (Zander & Kogut, 1995) knowledge is not easily 

codifiable. Another reason is that even when knowledge is codifiable, changes in the 

context from its original use often preclude it from being used in a new context without 

adaptation (Doz, Santos, & Williamson, 2001). These contingencies of context and 

situation, on which online accessible knowledge is predicated, are rarely spelled out by 

the online source. Thus, it is often the case that the recipient, wishing to apply the 

existing knowledge, needs to talk to the document’s author to ascertain the degree of its 

applicability to a new context. The quest for new knowledge was often times suppressed 

when team members did not fully consider country-based contexts.  A third reason 

involves a person’s preference for oral information as opposed to written (O’Reilly, 

1982). 

Advice Ties  

 A social network approach was particularly desirable to study the team’s 

emergent and informal advice network. This is the network of not only simply technical 

advice, but also advice on issues related to decision making and consulting matters (e.g. 

getting ideas for publication, writing a proposal or grant, asking for a letter of 

recommendation or professional support). Therefore, unsurprisingly, the complex 

interplay between members’ positions in the network and their emergence in advice roles 

was the subject of this research.  

Network level (density)  
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 The Figure 5.14 presents an advice network within the international research 

team. At first glance, it looks such as relationships in advice networks tend to be 

asymmetric or nonreciprocating (e.g. team member 17 to team members 12, 13, and 20, 

but those team members not reciprocating the relationship). 

 At the team level, the density of the advice ties matrix was 1.000 with 58 ties 

present. This may suggest how advice diffuses among the team members, and the extent 

to which team members have high levels of social capital and/or social constraint.  

 

 
Figure 5.14. Advice ties in NHEIT by gender, age, and country-based groups.  
 
 Figure 5.15 illustrates advice ties among team members by the role the team 

members assumed within the international research team.  
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Figure 5.15. Advice ties in NHEIT by role.  

 All principal investigators and co-principal investigators received ties from their 

country-based team members and their networks represented perfectly symmetric star-

shaped relationships. For instance co-principal investigator (team member 15) in Group 

#4 sought advice from his own team members while receiving diverse ties from other 

groups in the team. This could point to a hierarchical structure that the team’s major 

investigators had to team members; sporadically they sought advice from younger 

researchers. There were only a few reciprocal ties, thus it suggests that team leaders 

usually sought advice from other team members within their own country-based groups 

or within similar roles. For example, in this advice structure, team member 14, a principal 

investigator sought advice from team member 18, also a principal investigator.  

 In terms of age, the advice structure illustrated that young researchers tended to 

seek advice from team members within the same age group, and those ties were usually 

reciprocated. This finding supports the theory of collective action among peers which 

predicts that team members who are similar to each other on many demographic 

attributes have a tendency to shape niches for themselves. As a consequence, these 

informal ties of collaboration advice are key to the integration of the international 

research team. In such a context, young team members from different country-based 

groups relied heavily on advice from others, showing that advice was an important 

resource in professional and collegial organizations (Wilensky, 1967). However, even in 

a context that is saturated with advice, seniority and division of work have an effect on 

the exchange of ideas. Most team members sought advice from senior researchers. On 
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average, team members had four team members with whom they exchanged basic advice-

related ideas.  

Subgroup level (density) 

 At the subgroup level, the hybrid method density measure was specified. Of all 

the pairs of team members that had any connection, 29% of the paired have a 

reciprocated connection. This was neither high not low in itself, but seemed to suggest 

some degree of vertical rather than horizontal connections within the team. The 

alternative method of arc reciprocity yielded a result of 0.4483, which meant that of all 

the relations in the graph, 45% were parts of reciprocated ties.  

Subgroup level (cliques)  

 A clique measure was implemented for advice ties in the international research 

team to find out how cohesive subgroups were amongst the team and how reachable the 

team members were to one another. Division of team members into cliques was an 

important aspect of the social structure that revealed how the team as a whole was likely 

to behave. The idea that influence among subgroup members allowed them to create 

cohesive subgroups may have been applicable in terms of advice ties.  The structural 

analysis revealed that there was only one distinct complete sub-graph present, and it was 

mostly comprised of European team members from Germany, Portugal, and Finland 

(Figure 5.16).  
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Figure 5.16. Cliques for advice ties in NHEIT where Clique 1 is comprised of team 
members: # 8, 9, 10, and 16.  
 
 Table 5.22 shows that except for the individual Clique 1 (comprised of team 

members 8, 9, 10, and 16) there was a very low degree of common membership in these 

data.  

Table 5.22.   
Clique Participation Scores in Advice Ties  
______________________________________________________________________________ 
ID# 1 2 3 4 5 6 7 8 9 10 11  
Score 0.000 0.000 0.000 0.250 0.000 0.000 0.000 1.000 1.000 1.000 0.000 
 
ID# 12 13 14 15 16 17 18 19 20 21 22 
Score 0.000 0.000 0.000 0.000 1.000 0.000 0.250 0.250 0.000 0.000 0.000 
______________________________________________________________________________ 
 
Actor level (structural holes) 

 In this structural analysis, it was observed that team members 9, 4, 8 have the 

largest ego networks, while team members 2, 5, 6, 7, 11, 12, 13, and 18 had relatively 

low or no networks. Again, the percentage of all possible ties in each ego network was 

measured. Team members 19, 10, and 1 lived in neighborhoods where all team members 

sent information to all other actors, thus they were embedded in very dense local 

structures. However, team member 9 was connected to almost everyone, and thus was in 
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a position to broker many connections. Directed binary data for structural holes measures 

was used (Table 5.23).  

Table 5.23.  
Structural Hole Measures for Advice Ties  
______________________________________________________________________________________ 
           Degree   EffSize Efficienc Constrain Hiera   Ego Betw    Ln(Constr     Indirects    Density 
______________________________________________________________________________________ 
     1      2.000 1.333 0.667 1.003 0.110 0.000   0.003      0.389       0.500 
     2      0.000 1.000   0.000                      0.000       0.500 
     3      3.000 3.000 1.000 0.333 0.000 0.000  -1.099     0.000       0.000 
     4      7.000 4.667 0.667 0.459 0.052    10.833     -0.778      0.742       0.429 
     5      1.000 1.000 1.000 1.000 1.000 0.000  0.000  0.000       0.429 
     6      1.000 1.000 1.000 1.000 1.000 0.000  0.000      0.000       0.429 
     7      0.000 1.000   0.000                      0.000       0.429 
     8      8.000 5.182 0.648 0.452 0.151 6.333      -0.795      0.745       0.321 
     9     12.000 9.188 0.766 0.291 0.099 36.117    -1.235      0.751       0.220 
    10     7.000 3.900 0.557 0.527 0.137 2.083      -0.641      0.786       0.452 
    11     3.000 1.833 0.611 0.945 0.098 0.000      -0.056      0.639       0.500 
    12     1.000  1.000 1.000 1.000 1.000 0.000   0.000      0.000       0.500 
    13     3.000 2.333 0.778 0.611 0.052 0.000      -0.492      0.333       0.167 
    14     6.000 4.714     0.786 0.486 0.103 7.333      -0.721      0.622       0.333 
    15     7.000 6.091     0.870     0.287 0.057 24.500    -1.249      0.371       0.119 
    16     7.000 4.833     0.690     0.435 0.122 15.833    -0.833      0.624       0.310 
    17     5.000 3.700     0.740     0.520 0.106 2.500      -0.655      0.543       0.250 
    18     5.000 2.917     0.583     0.684 0.183 3.000      -0.379      0.717       0.450 
    19     4.000  2.100     0.525     0.803 0.055     0.333  -0.220      0.755       0.750 
    20     5.000  3.200     0.640     0.564 0.073     0.000      -0.573      0.627       0.400 
    21     2.000 1.000     0.500     1.125 0.000     0.000    0.118      0.500       0.500 
    22     1.000  1.000     1.000     1.000  1.000     0.000   0.000      0.000       0.500 
______________________________________________________________________________________  

 Actor level (centrality)  

 The measures of degree and betweenness centrality were used to determine which 

team members held advantaged or disadvantaged positions within the advice network 

(Table 5.24). 

Table 5.24.  
Degree Centrality for Advice Ties  
________________________________________________________________________ 
Team member ID# OutDegree InDegree NrmOutDeg NrmInDeg 
______________________________________________________________________________________ 
 9            10.000        6.000        47.619        28.571 
     8             7.000         4.000        33.333        19.048 
     4             7.000         2.000        33.333         9.524 
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Table 5.24. Degree Centrality for Advice Ties (continued) 
________________________________________________________________________ 
Team member ID# OutDegree InDegree NrmOutDeg NrmInDeg 
______________________________________________________________________________________  
 15            6.000         5.000        28.571        23.810 
    16            6.000         6.000        28.571        28.571 
    10            5.000         5.000        23.810        23.810 
    19            4.000         1.000        19.048        4.762 
 3            3.000         0.000        14.286         0.000 
    17            3.000         2.000        14.286         9.524 
     1            2.000         1.000        9.524         4.762 
    14            2.000         5.000        9.524        23.810 
    18            1.000         5.000        4.762        23.810 
     6           1.000         0.000         4.762         0.000 
     5            1.000         1.000         4.762         4.762 
     2            0.000         0.000         0.000         0.000 
 11            0.000         3.000         0.000        14.286 
    13            0.000         3.000         0.000        14.286 
     7           0.000         0.000         0.000         0.000 
    12            0.000        1.000        0.000         4.762 
    20            0.000         5.000        0.000        23.810 
 21            0.000         2.000         0.000         9.524 
    22            0.000         1.000         0.000         4.762 
______________________________________________________________________________________ 
 Mean          2.636        2.636        12.554        12.554 
     Std Dev          2.916         2.079        13.887         9.900 
     Sum         58.000        58.000       276.190       276.190 
 Variance          8.504         4.322       192.837        98.012 
 SSQ         340.000       248.000      7709.750      5623.583 
 MCSSQ        187.091        95.091      4242.424      2156.257 
 Euc Norm         18.439        15.748        87.805        74.991 
 Minimum          0.000         0.000         0.000         0.000 
    Maximum         10.000         6.000        47.619        28.571 
 N of Obs         22.000        22.000        22.000        22.000 
 Network Centralization (Outdegree) = 36.735% 
 Network Centralization (Indegree) = 16.780% 
______________________________________________________________________________________ 
 
 The structural analysis revealed that team members 9, 8, and 4 displayed a high 

out-degree centrality in the advice network. Team member 9 was joined by team member 

16 when in-degree centrality was examined. That other team members shared advice with 

these two would seem to indicate a desire on the part of others to use influence. The 

Freeman's graph centralization measures describe the population as a whole at the macro 

level. At the time of the study, the out-degree graph centralization was 38% and the in-
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degree graph centralization was 17% of these theoretical maximums, thus there was a 

substantial amount of concentration or centralization in this network. That is, the power 

of individual team members varied rather substantially, and overall, positional advantages 

were rather unequally distributed in this network. The second measure used was 

betweenness centrality (Table 5.25).  

Table 5.25.  
Betweenness Centrality Measures for Advice Ties  
______________________________________________________________________________________ 

 Team Member ID Betweenness   nBetweenness 
______________________________________________________________________________________ 
   15            72.500         17.262 
   9             68.900         16.405 
   4    39.917          9.504 
   16           33.333          7.937 
   14           21.317          5.075 
   8           14.400          3.429 
   17           13.500          3.214 
   18           12.000          2.857 
   10            3.733          0.889 
   19            0.400          0.095 
   2           0.000          0.000 
   1            0.000          0.000 
   11            0.000          0.000 
   12            0.000          0.000 
   13            0.000          0.000 
   5            0.000          0.000 
   6            0.000          0.000 
   7            0.000          0.000 
   3            0.000          0.000 
   20           0.000          0.000 
   21            0.000          0.000 
   22            0.000          0.000 
______________________________________________________________________________________ 
   Mean          12.727          3.030 
   Std Dev         21.476          5.113 
   Sum          280.000         66.667 
   Variance         461.199         26.145 
   SSQ        13710.020        777.212 
   MCSSQ       10146.383        575.192 
   Euc Norm         117.090         27.879 
   Minimum         0.000          0.000 
   Maximum         72.500         17.262 
   N of Obs          22.000         22.000 
   Network Centralization Index = 14.91% 
______________________________________________________________________________________ 
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 In Table 5.25 much variation was observed in actor betweenness (from zero to 

72.500), and that there was quite a bit of variation (std. dev. = 21.476 relative to a mean 

betweenness of 12.727). The overall network centralization was relatively low (14.91%) 

because fully one half of all connections could have been made without the aid of any 

intermediary. In the sense of structural constraint, there is not a lot of power in advice 

network. Team members 15, 9, 4, 16, and 14 appeared to be more powerful than others 

by the actor’s betweenness measure. The structural basis suggests that team members 4, 

14, and 16 came from the same country-based team, while team members 15 and 9 came 

from two different geographical locations. Even though there was not very much 

betweenness power in the team, it was important for clique formation, in which team 

members 9 and 16 were present. The advice network structure was concentrated mostly 

on country-based groups while team members 9 and 16 served as those who could have 

been either influenced or could have exercised higher degrees of power within the team.  

 I also calculated a measure of the extent to which each relation in a binary graph 

was between.  A number of the relations (or potential relations) between pairs of actors 

were not parts of any geodesic paths (e.g. the relation from team member 1 to 3). There 

were some central relations in the graph (e.g. the tie from the team member 15 to team 

member 4).  This particular high value arose because without the tie to member 4, team 

member 15 would have been largely isolated. This was similar amongst the pairs of team 

members 9 to 15, and 14 to 15. 

Summary of Social Network  
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 By adopting social network analysis (SNA), an analytical tool relatively new to 

the field of international higher education, I empirically investigated emerging social 

structures of work, advice, communication that helped to create collaborative patterns 

among team members and their groups. Although not quite feasible at the team level, 

collaborative patterns may have been obtainable if appropriate mechanisms had been 

adopted at the initiation of the international research team. 

 Generally, an examination of the social network characteristics indicated that the 

work network tended to be denser and more centralized than the network around advice-

related analysis. The amount of reciprocity was fairly high (.3942) for work network, 

however the more centralized the network on work-related discussion, the less dense the 

advice network among researchers (hybrid reciprocity of .2889). SNA methods provided 

some useful tools for addressing one of the most important (but also one of the most 

complex and difficult) aspects of social structure: the sources and distribution of power. 

The network perspective suggests that the power of individual team members is not an 

individual attribute, but arises from team member’s relations with other members. 

Complete social structures can be seen as displaying high or low levels of power as a 

result of variations in the patterns of ties among team members (Hanneman & Riddle, 

2005). The aspect of power of the work network structure is further discussed in the next 

section of this chapter.  

 Generally, it was found that relationships in advice networks tended to be 

asymmetric or nonreciprocating (Carley & Krackhardt, 1996). That is, a less 

knowledgeable person was more likely to seek advice from a more knowledgeable person 
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than vice versa. The asymmetry in advice network structure implied that the theoretical 

mechanisms of structural balance applied less to advice networks than work network.  

Advice networks were less instrumental than work or communication networks. The 

work network served as a proxy to develop into advice and communication networks. It 

was in work network where team members’ desired outcomes were knowledge that 

further was leveraged toward building other types of relationships.  

 The communication network structure revealed some interesting developments in 

terms of face-to-face and virtual communication and how information flowed between 

people. The structural analysis of the communication network showed that face-to-face 

interactions were preferable channels of information flow. There were a lot of weak ties 

in face-to-face communication ties, which confers more benefits because unique 

information is often exchanged through weak ties that tend to span across heterogeneous 

social groups. This is similar to Granovetter’s hypotheses (1973) who theorized that weak 

ties are more likely than strong ties to be bridges to socially distant regions of a network 

and, therefore, new information. However, strong ties in face-to-face communication ties 

suggest that information may be kept within the country-based groups, thus not 

redistributed to the rest of the team.  The importance of strong ties within country-based 

groups may be detrimental in transferring tacit, complex knowledge among team 

members who may share similar disciplinary norms.  

 While the results did not provide an ultimate answer to the second research 

question regarding how roles, positions, and actions of the team members shape the team, 

findings indicated that degree and closeness centralities along with brokerage positions 
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(structural holes and betweenness) had significant explanation for different social 

structure formations. This particular result differs somewhat from the findings of 

previous SNA studies conducted in organizational settings where researchers found that 

brokerage positions, rather than degree centrality, had more significant impacts.  

 The analysis of findings suggests that access to diverse members of the 

international research team led to greater opportunities to gather information and social 

support. This was as important as control over, and access to, strategic information and 

resources. It is speculated that unlike people in business organizations, international 

researchers seldom engaged in strategic competitions over exclusive and limited 

resources. Hence, amongst international research teams, network positions providing 

members with more (degree centrality) or quicker (closeness) access to numerous others 

would be valuable. Additionally, those positions providing resource control and 

entrepreneurial advantages (structural holes, betweenness, or power) would also be of an 

importance. This suggests that researchers should take contextual factors into account 

when examining the impact of social and structural elements on network-based work 

activities and outcomes. It appears from the interviews that, as the social structure in the 

international research team changes, networked team members also need to adapt to a 

new collective environment and invest in renewing their own social capital to perform 

better.  

 Taken together, it suggests that investing in new social links and engaging in 

social interactions with remote partners should be very important for distributed 

researchers in the context of collaborative interdisciplinary projects, as these activities 
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provide opportunities for building new social capital and relational assets in the team. 

Qualitative Analysis of the Social Network  

 This section is intended to foster discussion based on five semi-structured 

interviews with team members. It will answer the following questions: 1. How do team 

members redistribute their capital within the network? 2. How do team members perceive 

the social structure of their international research team?  The themes that emerged from 

the interviews: (1. power; 2. social capital, and 3. collaboration patterns)  challenged the 

social network analysis of the work, communication, and advice structures in the 

international research team. First, I will detail how team members perceived the social 

structure of their international research team.  

Power in NHEIT 

 The analysis of the general structure of the work network in the previous 

subsection revealed that work network structure provides a good example of a dense and 

centralized team. The basic structural analysis pointed out to a few interesting themes that 

were happening within the team in terms of the work orientation. It addressed issues of 

how each team member worked with other group members on project related issues (e.g. 

spending time on developing protocols, planning for research methods, and sampling, 

theory or research design.  The view of power is one of the themes that emerged from the 

structural analysis and was further explored during the interviews.  

 The notion of power for the purpose of this analysis was drawn from the 

Weberian interpretation of power. Weber proposed the sort of power that operates 

through relations of private interests (Grewal, 2008). This is a very individualistic 
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interpretation of power which holds that, for instance, team member 16 has power over 

team member 4 to the extent that she can get team member 4 to do something that team 

member 4 otherwise would not do (Grewal, 2008). This individualistic, one-dimensional 

view of power accounts for who wins in the process, however does not account for 

collective influences and the way in which social structures shape individual preferences. 

Therefore, the notion of power for the purpose of this study was seen as both a function 

of collective forces as well as social network relational arrangements. The structural 

theory of collective action among peers helped to articulate the scope of human agency 

within social structures in that it created niches, in which team members exercised their 

power relations. 

 The analysis of power networks revealed two distinct structures within the 

international research team. Power was exercised not only individually among team 

members, but also as a collective arrangement of positions and roles that team members 

assumed within the team. Power also operated in the context of the higher education 

field, where team members continually exercise their influences.  

 The notion of power in the team was clearly depicted as a horizontal structure, in 

which individual influence was redistributed almost evenly among team members (Figure 

5.17). It seemed that no one wanted to exercise power by taking the lead in this particular 

structure. However, measures of power within the higher education field clearly pointed 

to those actors who had “power at their fingertips” (a male senior researcher).  
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Figure 5.17. Power within NHEIT by role and degree centrality. 
 
 The interpersonal power network suggests that high overall cohesion will generate 

generalized consensus, as ideas circulate among the scientists connected in the network, 

though the long-term nature of the network suggests this might be a slow affair. In a 

sense, it is a limitation of the work and influence structures because the team members 

“work with people [they] know” (a male young researcher).  

 At the subgroup level, perceptions of another team member were formed through 

direct interaction with that person, most frequently through face-to-face interactions in 

country-based groups. A female young researcher from Europe emphasized the 

importance of face-to-face collaboration, “It’s extremely high, it brings other experts – 

people with different knowledge about theory and methods.” This statement relates to the 

fact that learning someone’s level of expertise or determining how to gain timely access 

to him or her affects the probability of seeking that person out for information in the 

future. At a collective level, the structure of these perceptual relations was quite different. 

Members of one region of a network were not fully aware of, nor were they able to 

leverage the expertise of those in other regions. These team members did not become 
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individually capable of doing, thus the entire network's potential to sense and respond to 

new opportunities was diminished. A male senior researcher from Europe expressed this 

concern by comparing it to a knowledge creation,  

  It’s risky, it [the collaboration] offers to create knowledge, but not sure we 

  have it here because I don’t know what’s going on with other teams;  

  because communication is so low and sparse that we don’t know we  

  haven’t started drilling for gold yet.  

This analysis shows that the power the team members exercise cannot be simply 

conceptualized in terms of individual decisions, but is a function of social positions and 

roles that team members assume in the team.  

 Not only was expertise being questioned by team members, but also the 

leadership of those steering the team. The work ties structural analysis revealed that team 

members 16 and 18 were powerful actors in the ways the work was redistributed among 

team members.  While team member 18 used his subordinates to get the job done, team 

member 16 had to accomplish her country-based group’s goals almost by herself. She 

questioned the leadership of her country-based team and said that “the leader is not 

involved, thus it’s not enough knowledge.” However, she later added, “[…] it’s not a 

question of seniority, it’s a question of communication; he [the leader] is not related 

enough to people, he is not central.”  This statement suggests that team member 16 took 

full charge of and responsibility for, the outcomes of her country-based group.  Other 

team members also talked about their respective team leaders as “ an executive officer on 

the ship” further elaborating that the work is done by “trying to make sure of what he [the 
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leader] has on his mind and it essentially happens.” This researcher based in Europe also 

added “whatever the captain intends to do, I need to get it done.” This team member also 

stated that the power of the team leader was rooted in its centrality and the ability to 

assign work tasks to him. He acknowledged that his role was the one “where you’ve got 

no real power, but you’ve got a lot of responsibility.” It can be argued that with power 

lies a great amount of responsibility, especially in that this particular team member 

played a very central role not only in the work network structure, but also in the 

communication and advice network structures. He was the project manager who reached 

out to other team members and tried to connect all relationships within the overall 

structure. This team member emphasized that “experience and knowledge” helped him to 

understand differences in ways that team members communicated as he tried his best “to 

better understand what’s going on wrong here.” Even though he did not consider himself 

as being powerful and central, the team member did specific articulation work, in which 

he not only responded to his leader’s work assignments, but also interpreted the work of 

other team members. He was the one responsible for knowing “who is doing what and at 

what pace, and what needs to get done.” 

 In the power in higher education network, there were two important mechanism 

that are worth elaborating.  The structure was quite hierarchical, in which each level was 

perceived as a set of social positions that had a similar command of resources and access 

to capital (Figure 5.18). 
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Figure 5.18. Power in higher education perceived by team members. 

 The power, thus advantage of team members came from the previous 

relationships that actors 14, 18, 12, and 15 (in red squares) had with each other in the 

past. These team members already knew each other, thus they had social capital already. 

They were all senior academics and they were influential “with resources that they have 

at their disposal and they will have them in the future” (a male young researcher). This 

clearly pointed to a power structure of senior academics, however there was another 

interesting element that cannot go simply unnoticed. There were those team members, 13, 

10, 9, and 20 (in yellow squares), who were seen by other team members as quite 

influential in the field of higher education. These team members are characterized as 

either emerging influential researchers in the field of higher education or as one younger 

interviewee from Europe noticed, they are “scientifically competent to shut down the first 

type of power.” This was a reciprocal benefit for senior and junior researchers. At the 
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interactional, individual level, the senior researcher and young researcher together 

redistributed social capital to build team collectivity. Simultaneously, they collectively 

built a potential for future collaboration for themselves. Yet, the team members who were 

powerful in higher education field failed to exercise enough influence within the team. 

This phenomenon might be explained by the number of contacts an influential person had 

in his or her network. Both social network analysis and interviews revealed that those 

who were perceived as being influential in the higher education field by other team 

members, were unfortunately not considered influential in the team’s structure. One of 

the female young academics stated that “the core is not part of the project; it’s hands-off 

relationship.” While the principal investigators should have been the most influential 

actors in the team, the team members did not portray them as those who exercised enough 

of their own power to shift the weight.  This might point to the influence of prestige over 

power because those influential team members did not have to establish anything for 

other people to listen to them. Even though they were the core of the team, they did not 

need to participate in work-related matters frequently and were not able steer the team 

from a distance.  

 Team members were aware of each other’s sources and strengths of influence, 

therefore the different network ties, whether it is work-related or advice-related, in which 

the actors were positioned, ultimately determined their abilities to gain access to others. 

The overarching notion here is that team members realized that they were in the project 

together for the sake of cooperation, so the more people who adopted a given network 

power standard, the more able the team was to fulfill the goals of the project. Once 
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adopted and settled into the network power standard, the team as whole reflected a 

particular kind of cooperative behavior that emerged from an interdependence of choice, 

in which team members sought a way to coordinate their actions with one another. The 

reciprocity of team members’ relationships did not require balanced exchange in the 

network power structure, yet the actors still moved forward with their tasks. One simple 

reason was that the network power standard that team members adopted was based on the 

idea of “what kind of things can be a priority for comparative higher education research” 

(a male young researcher from Europe). This standard was shared amongst all team 

members and to a sufficient degree it allowed them to strive for a collective effort. 

Whether this collective effort was only a fraction of the full team potential is a question 

for another study, but speculations over whether the team moved successfully with its 

tasks were potentially feasible after having conversations with team members.  

 It can be speculated that the project may not have met the outcomes team 

members had hoped for at the instigation of the project. The female young researcher was 

hoping for the project to yield strong international research collaborations, but during the 

interview she expressed skepticism about this outcome and said: 

  I don’t think that the project has been as collaborative as I imagined to be,  

  maybe  I was a little bit naïve. There are no publications by now and it’s  

  pressing for younger researchers, it’s dangerous in terms of career   

  especially in Europe.  

A male senior researcher shared the same point of view confirming that “ I haven’t 

published anything,” as a result of the project.  A male senior researcher from Europe 



 

 

148 

stressed the importance of a positive outcome saying, 

  [… ] the project is meaningful, but I need to ask myself where this project  

  fits with regard to my career as a researcher; a lot of hard work was put  

  forth and it deserves outcomes with respect to that. 

It seems that just because the project carried a lot of potential, the team members 

remained optimistic about the overall outcome.  

 Overall, the team’s structure seen as the configuration of network provided 

alternative and multiple channels for access to one another, rather than simply 

functioning through the hierarchical distribution of power. In the power network 

structure, in which hierarchical and emerging powers are malleable, the realization of 

team goals should lead to rich outcomes not only for the team, but also ultimately for 

individual researchers. To top it off, the power within the international research team also 

referred to the desirability of the particular international standard that united all the 

members.  If eventually realized, this international standard has a great potential to be 

followed by others simply due to the attractiveness of the team. Once endogenous types 

of power settle into their own standard, the visibility of the team’s power would become 

visible to those outside of the team. The power of the team would rise beyond the team’s 

threshold and becomes accessible to others to either follow or not. This is the means by 

which internationalization becomes visible while at work. Understanding relationships in 

terms of power among team members and between the subgroups, leads to better 

examination of global social relations among international researchers.  Team members 

who were perceived as powerful in the field of higher education were not necessarily 
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seen as being powerful in the team.  

 In general though, team members highly valued their relevant expertise because 

of the access to needed resources that these team members were able to exercise.  This 

access to needed resources was very important in terms of acquiring funding, thus it 

could be concluded that once financial resources were secured, external status played a 

decreasingly significant role in the coordination of the team. Once the team was 

established and funding was secured, other factors such as communication, advice or 

flow of capital became more salient for the team’s status system.  

 Having diverse external ties is important, but having specific ties to team 

members who have the power to influence the team is also crucial. According to 

Thompson (1967), every organization has a dominant coalition of powerful actors. But, 

the connections to that dominant coalition facilitate a member’s ability to influence and 

to gather needed resources in a timely manner to accomplish a team’s tasks and goals 

(Brass, 1984; Seibert et al., 2001). There are usually two strategies to look at when 

considering access to resources and power: 1) searching for positive relationships with 

formal leaders, and 2) looking for positive relationships with informal leaders.  While 

both strategies offer advantages and disadvantages, the international research team under 

study offers an example of a team in which groups (thus, members) had positive 

relationships with formal leaders, but also with emerging informal leaders. Having 

diverse access to resources through these two channels offered greater team social capital 

resources to be redistributed. The power network structure within the team (Figure 5.17) 

showed that team members acknowledged those leaders who were influential in the field 
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of higher education, and at the same time acknowledged emerging leaders. In this 

network, the influence roles were either fulfilled by the same person or by closely 

connected individuals (18 and 9 in case of Group #5). Simultaneously, the team leader 

had close connections to all of the groups, and the various groups’ members had 

nonredundant ties to influential dominant coalition members whom they could count on 

for support if needed. When power is distributed more evenly (in case of within team 

power), the team as a whole has greater power, as does all the team members within the 

team.  

 The interviews also indicated that as a social tie strengthens, the relationship 

moves from being centered solely on instrumental, work-related purposes to having more 

expressive/affective elements, a change that creates opportunity and motivation for the 

team members of the relationship to transmit greater variety of resources (Fischer, 1982; 

Labianca, Umphress, & Kaufmann, 2000).  One of the senior researchers emphasized the 

importance of developing strictly work-related tasks into advice or even friendship 

networks: “It’s about potential relationship; being friends with someone that provides me 

with more opportunities to grow.” He also added that through work there is “a natural 

scope for expansion” of ideas within the team and beyond. A female young academic 

also acknowledged the importance of ties that go beyond work ties. She said, “my 

colleagues are more than just my colleagues[…]; I am close friends with some of them.” 

These horizontal bridging ties are precisely the type of ties that provide the most liquid 

social capital because of the flexibility in the type of resources that can be accessed. 

These ties were shown to also have an influence on research because the same female 
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academic stated: “I’m pretty sure I will never publish anything with [team member 3 and 

12).”  The reason for not showing interest in publishing with these team members may 

not have been because of the power relationships, but may have been related to the social 

capital that these two team members exercise in the field of higher education. The next 

subsection will further examine the importance of social capital that emerged as one of 

the themes during the interviews.  

 Analysis of the concept of power revealed that power was not only exercised 

individually and as a collective arrangement of positions and roles within the team, but 

also in the higher education field. Most importantly, the positions and roles of team 

members were challenged in that the powerful arrangements of structural holes along 

with the strength of weak ties emerged as crucial to the validity of an effective 

collaborative network. The idea of power as a collective relational arrangement attributed 

to the understanding of the agency seen as a formation of informal cliques. The idea of 

power required attribution not only to individual team members, but also to groups that 

possessed power due to the specific structural arrangements. Thus, the power assumed 

different dimensions within the team, within the profession, and at the individual levels. 

It operated mostly relationally, but not reciprocally within different dimensions, therefore 

making an understanding of power in academia very challenging. On one hand, power 

was traced back to the actions of the team members composing the team prior to the 

establishment of the team; on the other hand, power was perceived as emerging 

influences of individual team members within the team and in the field of higher 

education. Thus, structural dimensions of power cannot be analyzed separately from 
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individual perceptions of power in order to account for relational arrangements between 

team members and their subgroups.  

Social capital  

 It was found that different social structures of the international research team 

significantly aided in the understanding of the ways the team members redistributed their 

capital. Although a social network consists of individual actors and their relationships, 

the resultant larger social structure is not just a simple sum of many components. In other 

words, while an individual can decide with whom to communicate with or how to 

compose his or her social capital, a person cannot determine his/her own network 

position through conscious activity since it is often based on thousands of direct or 

indirect network linkages. These linkages were illustrated and described in greater detail 

in the first subsection of this chapter in terms of work, communication, and advice ties. 

The results of the social network measures and analysis of social content behind these 

measures suggested that moderate closure and diverse bridging ties fostered the team’s 

social capital. However, at the individual level, team members who were considered 

brokers did not accumulate positive social capital. The structural and contextual findings 

suggested that the team’s communication structures supported the redistribution of capital 

and shaped the process of communicating only when country-specific groups’ social 

structures were based upon horizontal bridging relationships.  

 Two types of relationships, intragroup and intergroup horizontal relationships, are 

of importance for the flow and formation of team capital. This part focuses on the 

horizontal bridging relationships between the groups and within them that foster a team’s 
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capital flow.  

 As previously mentioned, a team itself has a social structure and must be 

considered both as whole and as an aggregate of its parts. The members of the 

international research team were heterogeneous in terms of their positions in the vertical 

hierarchy and in the horizontal division of work. Measures that were described in the 

previous sections showed that the team had multiple groups whose goals and varying 

desires overlapped with the overall team’s tasks and goals. It was illustrated that some 

team members were able to quickly tap into resources, thus the team’s social capital was 

affected by the existence of these cliques. In turn, these cliques affected the team’s 

communication and information processing capabilities (Thomas & McDaniel, 1990). 

Additionally, timely access to information was likely to be enhanced for subgroups with 

members in critical positions (whether broker or central positions) within a team’s work 

and communication network structures. It is important that these resources are liquid, 

namely easily and quickly accessed by team members. This can be illustrated by sharing  

an example provided by a few of the interviewees. Into the second year of the project, 

one of the country-based groups went through the restructuring of the higher education 

institutions in their country. Due to retrenchment, the group members disbursed, and the 

team was nearly shut down. One of the interviewees, who described himself as a “hybrid 

guy” vividly described the situation: 

  It was a lot of maneuvering being done, and it seemed like you’re buying  

  time [by assigning different tasks]. But I understand rationale behind it,  

  but still don’t understand why the leader supported it. The project took a  
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  lot of time to take off, there was no sophisticated work. I had to drive  

  things forward, so we took things in our own hands. This [incident]  

  demoralized the team.   

 Another team member from a group located in a different geographical location 

justified this situation by stating, “ we barely see [name of the group] team, but it also 

may be due to their distant work style.”  On the other hand, it was also the group’s ability 

to access other team members and their resources that prevented the group from pulling 

out of the project and helped them stay on track. The group’s leader invited another team 

member to come to the group’s country and to help them power through with the project 

assignments. This event was crucial for maintaining the team’s structure, and also for 

carrying out the team’s goal and tasks. This part also tapped into the team’s other 

important resource of mutual trust. Because of this incident, the team expanded its mutual 

trust that in return developed from quick exchange reciprocity that was clear among team 

members. Because the team members were informed about the retrenchment in the 

country-based group, the intergroup interactions were still generating benefits for all. 

Also, this incident generated benefits at the individual level for the young researcher who 

was invited to work with the team leader. In a sense, it was an investment and as one 

interviewer, a female young researcher from Europe simply put it, “growing by doing 

work for the project.” This example illustrates how important for the team’s existence is 

to have easy access to others and their resources.  If there is a delay in communicating 

any problems within the subgroup, the whole team’s structure may suffer from limited 

information flow.  
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 Intragroup horizontal bridging relationships 

 However, there were certain elements that did not necessarily lead the team 

toward pursuance of common goals. It was additionally complicated in terms of the 

international research team, in which different disciplinary visions often clashed. Usually, 

the bright side of internationalization is emphasized while negatives are underreported. It 

is simply assumed that capital created through international interactions is always good 

and has a positive impact on the team as a whole as well as the exogenous factors.  

 However, the international face-to-face communication ties suggested otherwise 

(Figure 5.10). The work was usually done in country-based groups where contact was 

measured through frequent face-to-face interactions. One team member stated that face-

to-face interactions were crucial for the team to move forward: “those are good and we 

come to decide on what we are doing as a team.” Another team member also said that 

“face-to-face helps to get things done, we need time to sit and talk.”  Thus, on the 

contrary to other research, there was a lot of intragroup interaction and simultaneously 

the members viewed themselves as being part of a team (Armstrong & Cole, 1996). The 

dense, strong-closure country-based group benefited from greater cooperation, greater 

conformity to agreed upon norms, and greater information sharing through face-to-face 

interactions. These groups also had fewer tendencies to engage in social loafing and 

opportunism, thereby moving resources within the group more quickly and completing 

work tasks faster. However, this excessive group closure impacted the capital that should 

have been moved outside of the country-based groups. Limited face-to-face interaction 

with other country-based groups handicapped the flow of important capital. Even though 
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the country-based groups in the face-to-face communication structure were connected by 

strong and multiplex ties among each other, they mainly had similar and redundant 

information available to them (Burt, 1992). Thus, these strong-closure groups constrained 

individual group members’ face-to-face contacts with diverse others outside and resulted 

in restricted access to more varied resources and innovative information that might have 

been come from the other groups.   

 Interviewees confirmed that face-to-face communication had a number of 

significant advantages, and many respondents argued that there was no substitution for 

face-to-face contact, regardless of how far technology has evolved.  However, one 

respondent, despite of acknowledging the benefits of face-to-face interactions, did not 

contribute to capital creation through these types of interactions. This respondent, a 

senior male researcher located in Europe complained:  

  meetings among us were sparse. Conferences are not the best places to  

  meet and totally failed. To make things happen, we need to come   

  somewhere and spend there a month working together. Joined work is  

  where you can improve communication and that didn’t happen. 

 Although going somewhere for a month at a time might a big stretch for researchers who 

have other professional obligations as relevant as the project itself, it has to be agreed 

upon that benefit of working during conferences can only be marginal and creates a “false 

positive” as the senior male researcher from Europe expressed above. Still, face-to-face 

communication enabled members to more easily learn about one another’s background, 

skills, experiences, and areas of expertise. Although organizing and planning for face-to-
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face contact can be difficult and costly, this in itself can send a message of value to the 

recipients (Storper & Venables, 2004).  

 Another important aspect of capital redistribution in intragroup horizontal 

bridging relationships is differentiation that occurs when leader plays a crucial role. 

There are two types of differentiation that occurred in the international research team’s 

structure. First, the leader imposed subgroups by creating a division of labor from the 

initiation of the project. There was a matrix structure and each country-based group was 

responsible for their own portion of the analysis. This enforced project design was 

considered a major problem that prevented many from achieving a full collaboration 

status. One female young researcher from Europe blatantly stated, 

  I feel overwhelmed by work. It’s related to the matrix structure. It doesn’t  

  work for me. It looks wonderful on paper. I am responsible for my portion  

  of the analysis, but I do work for others. I conducted over forty interviews, 

  but they [other team members] didn’t do anything for me. 

Another team member also complained about the inefficiency within the team to the 

overall structure of the project. The female young researcher stated: 

  I didn’t understand what it was all about, I couldn’t see where we were  

  going with it. It was fuzzy, by design, didn’t know what to look for and  

  operationalization was hard. It took a lot of debating, and it was difficult.  

Because of the decentralization of the project’s design, the members’ work interactions 

emergently formed social cliques within the team, which were fully illustrated by Figure 

5.8. The major difficulties that arose among team members were blamed on analytical 
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misunderstandings of the project’s design. Each country-based group interpreted the 

objective of the team differently, thus having a clearly defined analytical direction for the 

project’s design would have prevented the team from major time setbacks and conceptual 

derailments. Eventually, it was the leader’s role to be an integrator across the many 

contributions of the team members that brought the team toward task completion and 

individual growth.  

 Consequently, the project’s matrix structure led to second type of differentiation, 

in which it was the leader’s ability to connect various subgroups that fostered capital flow 

within the team. As Figure 5.8 showed, the leader developed work ties with formal and 

informal (cliques) groups and his betweenness centrality was the highest among team 

members for work network structure (25.497). From a bridging perspective, the greater 

the number of different subgroups to which the leader had access through at least one 

person, the greater the diversity of information and social support to which the leader had 

access. This deduction was also supported by previous research, which demonstrated that 

the most efficient way for a leader to quickly access information and resources in the 

various subgroups within the team is to establish ties with at least one person in each 

subgroup (Krackhardt & Brass, 1994).  

 In this international team, the leader had work connections with at least one 

person from each subgroup, except for having a direct linkage to Group #3 (United 

States). This suggested that such disconnection may have potentially caused some 

tensions between the leader and the group or that there may have been some 

dissatisfaction with the leader’s ability to guide the project. The social network analysis 
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showed that the leader was well connected to other team members, however some team 

members perceived this structure differently. A female young researcher portrayed this 

dissatisfaction with the leader as the team “steering the leader not the other way around.” 

She further elaborated:  

  it’s not possible to have top-down structure because we are individual  

  researchers and no individual researcher let other tell what to do, but it  

  maybe a nature of research, but a little bit of cooperation would be helpful. 

  The cooperation happened incidentally, the leader did not steer. 

The country-based groups were disconnected in their own abilities to achieve the 

project’s objectives. This disconnect could have lead to a lack of communication or 

increasing conflict that may have resulted in miscommunication and ultimately led to 

reduce the team’s performance. Even though the research suggests that it is unlikely that 

the formal leader would have a strong relationship with every member of the team (Graen 

& Uhl-Bien, 1995), the team’s leader of this international research team had an ability to 

maintain a strong relationship with at least one member of each group. However, the 

team’s leader did not adequately addressed the needs of the whole team, thus causing 

some tensions that further prevented the team from accomplishing its cooperative 

endeavors.  

 Intergroup horizontal bridging relationships 

 Because country-based groups existed in the broader social structure of the team, 

these groups’ social capital resources were critical determinants of the actions within the 

team. Country-based groups that communicated more frequently with members in outside 
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subgroups had greater access to actual and potential resources outside the group (Hansen, 

1999; Tsai, 2001). Thus, the international research team is a prime example of a team 

whose members are densely connected with each other, but the group whose members are 

connected to a broader range of nonredundant outside groups has an advantage in 

possessing more group social capital. For the work network structure, Group #2 

(Germany) communicated more frequently with different members in outside groups 

(18.65% of the time) compared to Group #5 (Finland) 13.5% of the time, Group #3, 

which does it 13.2% of the time, while Groups #1(Portugal) and #4 (United Kingdom) 

communicated externally only 10.5% of the time. Thus, Group # 2, which had a broader 

range of positive nonredundant relationships to other groups, possessed greater group 

social capital resources compared to other groups with a narrower range of external 

relationships.  Additionally, Group #2 became excessively reliant on two of its team 

members (4 and 16), which may lead to the interpretation that the other groups had 

become reliant on external information and resources from other parts of the team 

through Group #2. On the other hand, Group #3 frequently communicated with others in 

the team, but concentrated its relationships among more members (13, 17, 20, and 21). 

This suggests that concentrating ties in more hands may be detrimental to overall team 

social capital resources because of quick access to timely information, diverse ideas, and 

other critical resources.   

 These intergroup and intragroup relationships suggest that future researchers need 

to be aware of the multi-faceted nature of the relationship between individual differences 

and social network formation. It suggests that the level of analysis and conceptualizations 



 

 

161 

of network outcomes should be important issues for future researchers focusing on the 

interrelationship between individual characteristics and the social network. 

Social capital and the structure of academic careers  

 Most importantly, social capital combined with brokering ties was not seen as an 

opportunistic side of the team’s relational arrangements. The structural analysis and 

perceptions of team members on the structure confirmed that some team members who 

were considered brokers did not have access to benefits that accrued from the 

relationships and positions they assumed in the team. The status of team members and 

career structure in different countries further explained some of the challenges that the 

team members faced in their international collaboration.   

 The unequal status of team members from various fields also led to problems in 

achieving full collaboration. Therefore, a well-defined structure that specifies channels of 

communication and levels of authority might be required to facilitate some forms of 

collaboration. This research proposes a structure with moderate closure and horizontal 

bridging ties for teams that are ambiguous, complex, and require creative solutions. 

However, being a broker was not always a beneficial position to accommodate a positive 

academic capital.   

 All interviewees pointed to the importance of work contributed by young 

researchers in the international collaborative endeavor. These young researchers could 

have derailed the collaborative effort had their work pace, funding received, expertise 

learned from a graduate school were not been taken into full consideration when building 

an international research team. In the case of the international research team under study, 
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all young researchers were carefully selected to meet the overall goals of the project and 

their expertise was essential to the team’s efforts. Although carefully chosen, these young 

academics faced some of the challenges posed by international collaboration. One of the 

challenges was to decode their relationship with their supervisors. On the European side 

of the spectrum, young researchers pointed to inequity in power that dominated their 

relationship with experienced scholars. This inequity was mostly evidenced by young 

researchers complaining about limited opportunity to be awarded a proper credit for 

contributions to jointly coauthored publications. One female young researcher 

complained about not having an opportunity to publish anything during the duration of 

the project: “it’s dangerous in terms of my career.” However, it was not only young 

researchers who noticed this type of inequality. A male senior researcher from Europe 

simply stated, “victims are juniors in this project; it’s risky to junior researchers [to be 

involved in the international collaborative project].”  He compared involvement of junior 

researchers on the international research team to banking investment: “if you have 

money, you go to NASDAQ and you can lose or earn a lot.”  

 Some young researchers also stressed the importance of working freedom. A 

female researcher from Europe emphasized that young academics should be given 

“freedom with directions.” She advised including young researchers on international 

research teams because they “can surprise people” when enough guided freedom is given. 

A female academic from North America was also a bit wary about giving too much 

freedom. She pointed out that unsupervised freedom may lead to “making up the findings 

as you go” or to a “discover or pioneer” approach, therefore noting that guidance from 
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senior academics was needed to steer the research project in the right direction. She 

excitedly stated that  

  […] it is cool and frightening because we don’t have knowledge that they  

  have, but we are treated like equals and like leaders when we presented at  

  conferences. Generally, these young researchers were the engines that kept 

  pushing the project forward.   

 Whenever academics collaborate, the potential arises for ambiguity about the 

relative importance of each person’s contribution in terms of disciplinary schools of 

thought. It is not about different country-based groups speaking different languages, but  

about how institutions, journals, rankings, conferences, and hiring practices are 

organized. These are networks of power that function in such a way as to ensure the 

dominance of certain schools of thought and maintain the obscurity of others. The real 

issue of overcoming the analytic continental divide consists not in creating a conceptual 

bridge between different styles of philosophy, but in addressing the inequities they 

produce through the establishment of an international research team. However, there is a 

possibility of country-based groups being trapped in their own schools of thought 

dismissing styles of other country-based groups. One female young researcher noticed 

this possibility as going by either “pragmatic vs. theoretical” schools of thought 

deepening the continental divide. Collaborators in the international research team found 

both partners who shared their theoretical perspective and partners who brought different, 

but complementary viewpoints. Thus, challenges in terms of work and communication 

practices arose within the team.  
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 It can be speculated that the inequalities could be attributed to the career structure 

in different countries. When observing work and advice structures of Group #2 located in 

Germany, there were not many interactions between the group’s team members. Even 

though team member 16 served as a broker, the benefits she got from her brokering 

position may not have necessarily benefited her in the German context. The role of team 

member 16 was not particularly advantageous for her in two ways. First, team member 16 

was a part of a research production function in which team member 16 did not get 

opportunities to publish, therefore there was no individual academic capital. Secondly, 

team member 16 was at the center of work flow and kept people together, but received no 

credit or very little social capital within team member 16’s own country, which in turn 

was highly critical to this person’s career future. Therefore, the structures identified 

through social network analysis and further elaborated through interviews were strongly 

connected to national and regional structures of respective countries. From the structural 

analysis, it can be speculated that European structures were disadvantageous for young 

researchers. This notion is also supported by the literature on European career structure 

(Enders, 2007; Musselin, 2007). The structures were consistent with the chair system that 

dominates in Europe, and were in contrary to the U.S. structure, in which researchers 

seemed to have more participation not only in work process (there were six team 

members in Group #3), but also in the credit of the work. Therefore, these findings 

concretely express realities of academe in Europe, U.S., and Japan.  

International collaboration 

 Another interesting theme that emerged from the interviews was that of 
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collaboration. In a more practical sense, the current study suggests that we should focus 

both on individual characteristics as well as social/structural elements when deploying 

international research teams. Although many have highlighted the importance of  “social 

infrastructures” (Bielaczyc, 2001), it is frequently assumed that technology will 

automatically connect remote learners and promote borderless exchange of information, 

knowledge, and skills among distributed individuals and teams. In order to support 

flawless participation among network researchers, however, pre-existing relationships 

(networks) should fully be taken into account. The powerful team members in higher 

education previously knew each other, thus they also possessed shared values relative to 

the purpose of their collaborative effort. They all had common goals for the project and 

strong commitment to collaborative process.  

 Collaboration among international researchers weakened the group and team 

structures, but not individual quest for knowledge. Project groups never evolved into an 

international research team with common ideas and collective goals. Integrative thinking 

that was necessary to accomplishment of a full collaboration was not met. Even though it 

was not met at the country-based group and team levels, at the individual level, 

researchers were moving beyond their personal research preferences (especially young 

researchers) and practice orientations. The values of working as a team were changing 

depending on a position that a team member occupied in the overall team network 

structure.  The team’s structure as previously illustrated was one of the most important 

factors that influenced how team members within the international research team 

collaborated. In order to foster an international collaboration, it was not enough to 
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implement new instructional technologies or collaboration systems, but an appropriate 

social infrastructure, namely social networks and practices that supported desired 

interactions between the participants (Bielaczyc, 2001). This social structure needed to be 

based on different levels of interactions (e.g. work, advice, communication) and also 

should have been based on specific substructures (e.g. cliques or brokers). As suggested 

by social network analysis, rigid bureaucratic, top-down structures were not necessary to 

ensure successful collaboration, rather horizontal bridging ties with efficient 

communication patterns were required to enable the international research team to 

operate in an efficient way. The team’s structure needed to be sufficiently clear for the 

team to be launched and function cooperatively as a network organization.  

 The literature review on research teams emphasized that a team or a collaborative 

group is constantly changing and evolving. The process of collaboration in the 

international research team was usually described as two distinct stages by the 

interviewees: 1) dependence phase and 2) interdependence phase.  In the first phase, the 

team members dealt with the leaders’ authority, mostly coping with dependence on the 

various principal investigators by discussing issues external to the subgroups’ work and 

sometimes revolting against the leader. During the second phase, interdependence, team 

members grappled with conflicts around identity, work tasks and created more distinctive 

cliques based on developing advice and friendship ties.  

 Dependence phase 

 The work orientation structure although dense and centralized according to social 

network analysis, was not such a cohesive structure at first. Work orientation began with 
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focus on individual activity and moved through subgroup structures. Consequently, it was 

supposed to evolve into a team with collective responsibility for task attainment. From 

the individual perspective, the team was a collection of individual team members. As a 

young researcher from Europe pointed out during the interview “It is not a team…it’s just 

working with a combination of people.” As the team developed over many months, 

members began to define their roles in relation to others and perhaps even to the 

subgroups as a collective.   

 In most cases, each member worked on a task individually or in their own 

country-based groups. One of the interviewees, a female young researcher from Europe 

pointed out the nature of a dyad structure (one on one relationship). The interviewee 

acknowledged that dyadic relationships existed in everyday encounters within 

international research teams, and were essential to the functioning of individuals. She 

interestingly noted that dyads, “ were found in a spectrum of face-to-face relationships 

including the personal level such as friend-to-friend, or in the professional level such as 

boss-employee.” Another female young researcher also acknowledged that the true 

collaboration was achieved on a one-one basis with her colleague, who she described as, 

“ the closest person; we grapple with data, we talk; we are running it, we 

made sure to write agenda and agree on main things before presenting a united front.”  

 Some team members dealt with the leaders’ authority, mostly coping with 

dependence on the consecutive principal investigators by discussing issues external to 

subgroup’s work.  A researcher from Europe who was brought into the project early on 

was frustrated that at the beginning of the project “team leaders who should give us 
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instructions, didn’t give us any instructions.” She started working alone and sporadically 

meeting with her supervisor to receive feedback on her progress. Even though she 

acknowledged the leader, she carried the project on her own. The leader was steering the 

project from a distance while the young researcher dealt with the project on a daily basis. 

 Interdependence phase  

 According to all interviewees, a year and a half into the project, the work structure 

started to change. Members began to listen to and engage each other in conversation. The 

information and communication technology platforms were in a full swing at that time, 

however there was a moderate level of reluctance to use these communication tools. The 

IT tools were supposed to improve the time, space, and other boundaries between team 

members. The effect was that by the end of the second year, none of the team members 

utilized any of them. These tools were simply not working for the team members. 

Researchers preferred to contact each other face-to-face by planning for team’s meetings 

in advance or collaborating on pressing project related issues via email.  

 Team members explored ideas with each other in cooperation that did not occur 

when focus was individual or dyadic. Two male senior researchers from Europe stated 

that there was “ a lot of complementarity” in the team. At that point in time (which is also 

represented by structural data analysis), the team members had a growing sense of the big 

picture. A lot of team members conducted their work moving beyond their country-based 

boundaries. Previously stalled team tasks and goals were pushed forward by more 

dynamic team members who had been working frequently with each other.   

 All interviewed team members stressed the importance of the international 
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collaboration that research team membership had brought to them. The most common 

factors that the respondents mentioned were: meeting and working with international 

researchers, opportunities for traveling to conferences to expand current and build future 

academic networks; and freedom with directions.  

 However, cooperation of different disciplinary norms as well as the decentralized 

structure of the project created barriers to successful collaboration.  The most commonly 

mentioned factors that hindered collaboration within the team were: a lack of 

communication, unequal treatment of young researchers, and an analytic continental 

divide.  

 A communication factor seemed to be a crucial element in the international 

research team. A previous structural analysis revealed that poor communication lines 

hindered collective team efforts in meeting project’s deadlines. A female young academic 

stressed the distance in communication that obscured further collaboration. She 

questioned whether she would ever agree to work as part of a big collaborative project 

again, “It’s been a learning experience, but I never will do it again that lead to nothing. I 

will be more careful next time and for a while, I will not work in large international 

research.” The position of this team member and the role this team member assumed in 

the overall structure of the team might have had an influence on how this team member 

perceived the international collaboration.  

Summary of Qualitative Findings 

 The qualitative part of this study revealed that the social structure illustrated 

through social network analysis sometimes is challenged by the perceptions of team 
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members on the existing structures. Despite recent advances in technology, researchers 

continue to prefer to converse with other colleagues as the primary means of obtaining 

important knowledge. This is also supported by the interview data, which revealed that 

all interviewees contacted other team members for knowledge that was critical to the 

successful completion of the project.   

 In the face-to-face communication network structure it was evident that country-

based groups preferred face-to-face contact on work related issues. Therefore, the team 

members created three distinct country-based groups without any member overlapping. 

This pattern suggests that power between the team members was more likely to be 

exercised when the groups did not overlap. Where the groups overlapped, mobilization 

and diffusion were spread rapidly across the entire team. There was a subgroup overlap in 

work ties, which suggested that team members made an effort to work frequently with 

each other. However, the face-to-face communication ties suggested that capital was not 

reaching some of the subgroups.  

 Understanding how an individual is embedded in the structure of groups within a 

network may also be critical to understanding his or her capital. For instance, team 

member 16 acted as a bridge between groups in the work network structure, while team 

member 8 acted as a bridge in the face-to-face communication network structure. Other 

team members had all of their face-to-face communication relationships within country-

based groups, thus these team members were part of tightly connected groups. Such 

differences in the ways that individuals were embedded in the structure of groups within 

the team had profound consequences for the ways that these team members perceived 
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their team, the ways team members exercised power, and the capital that they were likely 

to practice.  
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CHAPTER 6: IMPLICATIONS AND CONCLUSION 

 This chapter integrates the social network and qualitative findings and presents 

the implications of the main findings. In addition, the methodological implications of 

examining relationships within the international research team through a social network 

lens is discussed. Finally, recommendations to improve policy and practice that promotes 

development and nourishment of international research teams in higher education 

research are proposed.  

Research Implications 

 A number of implications for future research emerged from this study. Unlike 

more traditional research on international research teams in higher education, this study 

took a relational approach to international research teams and their members in order to 

understand more about how the social structure looks at different levels of analysis and 

how team members perceive this structure.  

 As a result, this research proposes a model that could foment international 

collaborations by creating an international research team. This model has previously only 

been explored through peer group research in business environment (Oh et al., 2004), but 

has never been fully applied to research in higher education. Yet, researchers widely 

acknowledge the importance of social ties in faculty learning and development through 

international collaborations (Austin & Baldwin, 1991). This section presents the major 

findings from this approach and discusses them in light of existing knowledge of the 

topic.  

Bridging social networks and social capital  
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 This study lends support to the argument that social capital and social networks, 

when combined, yield richer theory and better predictions (Baker & Faulkner, 2009). 

This study illustrated that full operationalization of social capital theory requires attention 

to the structure of social networks. Simultaneously, full specification of theory in the 

social networks requires attention to the content of social capital that was analyzed 

through qualitative mechanisms. By examining the international research team, this study 

added complexity to different levels of analysis by stressing context through qualitative 

research methods. This research challenged both fields and found that hierarchical 

relations do not stand separately from horizontal relations among team members in the 

international research team.  Although research on social capital has tended to focus on 

horizontal relations among peers, the literature on social networks explores the unfolding 

of hierarchical relations even within seemingly horizontal structures (Moody & Paxton, 

2009). This research challenged these theoretical insights to address hierarchy even in 

externally seen equal network organization such as the international research team. This 

research also helps social network researchers identify which types of relations are 

relevant in various work, advice, or communication structures. In this study, the level of 

power position needed to persuade team members to pursue certain goals came from 

team members who were embedded in structural holes rather than in central positions.  

 This study adds to the argument that no simple model of a collaborative 

arrangement such as the international research team would be of any value if social 

structure and social content were not taken into account. So many structural elements 

interact in the operation of an international research collaboration. However this fact 
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should not obscure the common attributes and perceptions that characterize most 

international research teams. The size and composition of international research teams 

and their operational structures (work, communication, and advice) are some of the key 

variables that may further relate to the effective performance and outcomes of the team. 

As the study revealed, each relational structure deserves a careful consideration as 

international researchers pool their resources to reach a goal none of them could have 

achieved as effectively on their own.  

 The outcome of the study proposes the construct of group social capital as the 

configuration of team members’ social relationships within the international research 

team through which necessary resources for the team can be accessed and disseminated. 

The results suggest that the optimal configuration for international research teams should 

be a moderate level of internal closure with bridging relationships across the subgroups. 

 This research empirically contextualized the international research team by 

highlighting how different channels (work, advice, and communication) shaped capital 

flow between country-based groups and among team members. It further added to 

scholars’ understanding of group social capital by suggesting that it is counterproductive 

for a team’s functioning when all of its members exercise homogeneity. There has to be a 

balance between homogeneity and heterogeneity for the international research team to 

function at its best and to produce a team’s ultimate objectives. As a result, the qualitative 

findings supported the social network findings in that the closure subgroups constrained 

individual group members’ social contacts with diverse others outside of their own 

subgroups, thus restricting access to the more diverse resources and quicker information 
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that was available beyond the country-based groups. Similarly to Oh, Chung, and 

Labianca (2004), these findings suggest that the resources that flow through the ties that 

team members have with each other might be neglected when they enter the country-

based groups. This lack of resource redistribution might be due to the country-based 

biases against mobilizing and redistributing resources from outside of their country-based 

group. Thus, future research needs to explore the underlying mechanisms driving the 

relationships between intragroup homogeneity and the team’s effectiveness.  

 This research extends social capital theory by examining the social structures of 

the international research team at the individual, subgroup, and team levels depending on 

varying degrees of opportunities to access resources. While the study expands the work 

on group boundary management, it does not go beyond the international research team 

itself. The study did not examine relationships that team members had to external 

organizations or institutions. It also did not study potential outcomes of the team 

members’ collaboration patters that could potentially harm or improve effectiveness of 

international research teams in higher education. However, the social capital theory 

helped to examine how the team members managed their own individual and country-

based groups’ boundaries. The social capital invested in the project affected the work of 

the subgroups rather than the team as a whole. Sometimes, the capital was suppressed by 

country-based groups, therefore limiting expansion of this capital to the whole team.  

 The structural hole theory helped in examining relations between team members 

from more of an opportunistic perspective. Social capital explained how resources were 

redistributed through different social structures. The flow of social capital in the 
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international research team was shaped not only by different roles that researchers 

occupied, but further shaped by the accessibility and professional opportunities of 

researchers. The interviews demonstrated that individual social capital was an 

investment, but time spent on team related tasks was not an investment because 

researchers could not easily point to opportunities that arose from the project except for 

possibility of networking with others. Thus, this study supports the social capital theory 

based on the notion of structural holes (Burt, 1992) in that the team members who were 

structural holes had more opportunities to access resources and sustain communication, 

while the subgroup’s closure hindered organizational coordination among team members. 

The social capital that was disseminated among country-based groups through those team 

members who were described as structural holes helped to spread information faster and 

to keep team members on track with their assigned tasks. Additionally, team members 

who were described as brokers developed more professional opportunities for themselves 

by connecting with others on the team and beyond. However, their individual academic 

capital was mostly non-existent in terms of getting opportunities to publish. Similarly,  

the intragroup closure hindered the flow of social capital such as it was moving only 

between team members who were embedded in their own country-based groups.  

Network configurations vs. collective actions 

 The premise behind this study was that some network configurations are better 

suited to achieve particular objectives than others. The study showed that international 

research teams with moderate closure and horizontal bridging ties may have greater team 

viability. Therefore, one of the major findings of this study was that the structure that 
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sustains the international research teams has to be unique and contextual mechanisms 

must be taken into consideration. The international research team has to consist of 

members who can support sustained interaction among each other. What the structure 

should facilitate is research collaborations that are deep and ongoing, with genuine 

researchers from different parts of the world who agree on the analytical concept, and a 

funding structure, which sustains research activities. That means building a shared 

structure, which is both of and more than the team.   

 The structural theory of collective action among peers (Lazega, 2001; Melucci, 

1989) helped to explain how team members negotiated their positions and roles within 

the international research team. The researchers interviewed in this study acknowledged 

that some team members constrained social mechanisms while others tried to negotiate 

the best solutions to sustain cooperation among the subgroups. The structural theory of 

collective action among peers supports the findings of this study in that the international 

research team was shaped by previous relationships among researchers who selected each 

other to try to find solutions to problems facing comparative higher education. These 

team members decided on the project’s design and secured necessary funding to sustain 

the team.   

 However, once the team launched its work, certain cliques developed and further 

shaped the processes within the team. By building informal cliques the team members 

were able to communicate more easily with each other and the resources were able to be 

disseminated to almost all subgroups. The structural theory of collective action among 

peers holds in that team members secured their resources among each other.  The 
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researchers interviewed for this study emphasized the crucial role of national funding 

available to them in order to sustain the project. The international research team could not 

realize its collective goals without generous financial support from funding agencies. 

Because of the financial resources, the country-based groups were established, team 

members were chosen, and the whole project was carried through. Moreover, the most 

powerful team members in the higher education field secured those funds for their 

respective country-based groups.   

(Re)internationalization 

 Because of the initial international impact of the project, the internationalization 

concept served as an umbrella concept to further explain the relationships among 

international researchers who came together to work on international problems facing the 

field of higher education. Internationalization helped to examine potential opportunities 

and barriers that arose from the international research collaboration.   

 Internationalization serves as particular manifestation of cross-border interactions 

that are usually undertaken by institutions in reaction to being pushed (Altbach, 2004; De 

Wit, 1999; Knight, 2004; Scott, 2000; Van Der Wende, 2001). The current study expands 

on this particular definition of internationalization by considering individual researchers 

as those who are involved in the process of responding to globalization. The study found 

that indeed international researchers clustered around fairly stable networks of actors 

despite of their institutional belonging.  These stable networks of actors created an 

international research team that was formed by past relationships that team members had 

with each other.  This study takes this argument a bit further by providing evidence that it 
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was a cross-border international collaboration that had to be undertaken by individual 

researchers in reaction to a push by funding agencies that stressed the importance of 

having an international partner in conducting cutting-edge research with international 

impact. In fact, this study supported research on cross border interactions conducted by 

Cantwell and Maldonado-Maldonado (2008) who found that such international 

interactions are not only driven by universities and their top administrators, but also from 

the bottom up by individual faculty members and students.  

 International research teams are a significant but understudied phenomenon in the 

realm of global academic research. The contemporary global economy has further shaped 

academic flows with international researchers from different countries to apply 

interdisciplinary and comparative research methods in studying current phenomena. 

Additionally, the national pressures to contribute to international research also shape 

international collaboration patterns (Horta, 2009). In the current downward economic 

climate, in which stability is questionable, senior researchers contribute to knowledge 

dissemination, while younger scholars have an opportunity to open individual conduits 

for collaboration. Although international research teams are, in theory, a good idea, in 

practice, they present some difficulties. For the most part, young researchers do not have 

a strong foundation in their discipline, thus opportunities to place graduate students and 

early-career researchers on interdisciplinary teams are limited.  

 The international research team was integral to the framing of the research 

problem for this study. The extent to which the international research team was truly 

international requires further scrutiny. Indeed, the team members who were solicited for 
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this major comparative project had previous ties to each other, but European countries 

played an important piece in the establishment of the team. The connections with 

researchers from the United States and Japan played critical role in including these 

countries in the project due to their scientific place in comparative higher education. 

 However, the speculation is that the outcome of the project may not meet 

comparative scope of the study due to the lack of coherent analytical core. This study 

suggests that future researchers need to be aware of the complex nature of the 

relationships between individuals and social network subgroups or cliques. These 

relationships need to be conceptualized at different levels of analysis along with roles, 

positions, and processes that team members exercise in the team.  

 This research challenged the social network analysis in that it tried to capture a 

multilevel model of team social capital where some level of closure and bridging ties 

through which team social capital resources must flow further maximize team 

effectiveness. This study continues this line of research – looking not only at individuals’ 

social ties, but also their ties within the subgroups and amongst the whole team. While an 

awareness of  “who knows what” by network members is valued by SNA scholars, this 

research places an explicit focus on how the information, advice, and work ties within the 

team were structured. This specific concentration allows for more improved knowledge 

production and dissemination under these special structural arrangements. 

Methodological Discussion and Implications  

 The multilevel methodological approach taken to understand the social structure 

of the international research team proved to be a challenge specifically in terms of 
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delineating linkages between individual-, subgroup-, and team-level processes. This 

research focused on processes that were used to accomplish a task, but did not focus on 

quantifying the end result of those processes. While analytic methodological approach 

was undertaken by using social network measurements, complemented by qualitative 

interviews, further research should focus on outcome measures of team collaboration 

efforts.  

 The reliability and validity of the measurement tools used is of utmost concern to 

all researchers. With poorly designed or implemented measurement systems, data 

collections are at best a waste of time in that the data are unusable and at worst answer 

research questions or inform organizational decisions using biased and compromised data 

(Brannick & Prince, 1997). Consequently, the traditional process of iterating the 

development of tools was applied in order to preserve reliability and validity of the 

research. Obtaining the necessary reliability and validity evidence involves managing 

sometimes-imperfect situations and finding creative ways to meet the constraints 

inevitably placed upon during the research investigation. In this research, a measurement 

system applicable to understand the socio-structural elements of international research 

teams had to be produced. The guiding strategy was to capture all of the elements at 

multiple levels of analysis: individual, subgroup, and team levels.   

 This research concentrated on the potential benefits of social networks but 

omitted the impacts of social networks in international research teams. While a large 

body of social network or social capital research has focused on the benefits of social 

capital, this position is increasingly viewed as overly one-sided (Leenders & Gabbay, 
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1999). Social structures change over time, as do their effects on individuals. Hence, 

relationships and social capital beneficial to the achievement of goals in the formation of 

a social network may impede goal attainment as the network evolves and ages. 

Considering that researchers have only begun to characterize the conditions that 

determine the relative importance of positive and negative effects of social networks 

(Adler & Kwon, 2002), future researchers would benefit from taking a longitudinal 

approach to the effects of time on social networks. In the rapidly changing social 

environment of this particular international research team, new forms of learning and the 

establishment of working ties could prove to be ephemeral. Thus, a longitudinal study 

that takes into account a greater understanding about the role and effects of social 

networks in these types of international interdisciplinary environments is highly 

recommended.  

 This study showed how social network analysis can be used as an effective 

evaluative tool for developing expertise transparency for researchers who want to 

complement their disciplinary work through networking with other international 

researchers. This would allow for identifying other team members social ties, thus 

providing team members with information about each other’s social contacts. This in 

return would allow team members to access needed resources more quickly through 

indirect ties. Further, social network analysis was a valuable tool in revealing the 

complexities of the international research team and the ways in which the team members 

collaborated. Future research needs to concentrate on the additional dimension that social 

network analysis brings to the understanding of a team’s effectiveness to improve 
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practices as collaborators.   

 While methodological multilevel approach appeared to be a challenge, it provides 

a tool for development of better social models in the future that would account for 

different types of ties.   

Policy and Practice Implications  

 The international research team offers a number of insights about social structure 

and social context for practitioners launching or attempting to sustain international 

research team efforts and researchers investigating collaborative aspects of academic life. 

This research recognizes that moderate closure within the team and diverse bridging ties 

are central to understanding the interpretive actions and processes that international 

academic collaborators utilize. The study contributes to international research on team 

dynamic and boundary management by examining both the structure of the international 

research team as well as the perceptions of the team members in their involvement in a 

comparative higher education project.  Given that research groups or teams are forming 

within academia and create a neutral space for the creation of knowledge, more research 

is needed to examine the benefits of such research collaborations. This section outlines a 

variety of actions intended to encourage more international collaboration through 

teamwork and extend its benefits to a wider segment of the academic profession. These 

recommendations are directed to researchers, higher education institutions, and funding 

agencies.  

Recommendations for researchers 

 Both empirical evidence from social network analysis and qualitative interview 
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analysis revealed that despite challenges, researchers value collaborative relationships.  

This study informs individual researchers to start collaborating early in their professional 

lives, but to be cautious about the scope of the collaborative project in which they would 

like to be involved.  The literature suggests that researchers usually have their 

international experiences at later stages of their careers (Austin & Baldwin, 1991; Fox & 

Faver, 1982). This indicates either growing interest or increasing ability to undertake 

international experiences as time passes. At the same time, senior researchers initiate 

collaborative arrangements with their junior colleagues. The benefits of collaboration are 

two-way. Young researchers, either those still pursuing a terminal degree or those who 

are recent recipients, can expose senior academics to recent developments in their fields, 

new methods of research, and contribute a fresh intellectual perspective (Austin & 

Baldwin, 1991). The benefit for young researchers can be even greater. Junior academics 

can effectively practice research, cultivate habits necessary for a productive academic 

career, and additionally network with experts in the field by conducting collaborative 

work. Above all, senior academics need to keep exercising power to stimulate successful 

international collaborative endeavors. Due to their already accumulated social capital, 

these researchers can exercise their power to apply for necessary funding to support 

international collaborations. Using their power position, senior academics can mentor the 

junior partners on the practices and mores of their discipline and the academic profession 

in general. Thus, it is recommended that both parties expose themselves to international 

collaborations, but also take into account the dimensions of the collaborative process. In 

order for collaborative effort to succeed, a complex set of activities has to be undertaken 
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and collaborators need to familiarize themselves with the best practices for organizing an  

international research team (Austin & Baldwin, 1991). Both parties also need to be aware 

of potential problems that can emerge in any collaborative arrangement, and most 

importantly they must learn to maximize reciprocal gains.  

Recommendations for higher education institutions and funding agencies   

 Given that previous research in internationalization has shown the importance of 

providing funds to support internationalization (Henson, Noel, Gillard-Byers, & 

Ingle, 1991), and different proponents have discussed the importance of providing faculty 

development, rewards and funding to encourage participation (Lindsay, Braxton, 

Glassman, & Larew, 1999; Schneider & Burn, 1999; Speck & Carmical, 2002), building 

support for the researchers should be a priority of universities that want to 

internationalize. Such support can be in the form of seed grants to support travel to 

international conferences or workshops, or to develop or maintain research at universities 

or research centers outside of the country of residence. This corroboration shall not only 

be monetary in nature, but should point to a value placed on international activities by the 

higher education institutions.  

 At the same time funding agencies should actively promote and publicize 

available funding. Even though researchers possess necessary knowledge to navigate the 

funding sources, many are unaware of the full range of federal government research 

funding available to them. The federal funding agencies could be more proactive in 

promoting and disseminating information on funding programs available to universities 

and researchers. The most useful practice would be to conduct information sessions 
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describing new programs and disseminating information about the available programs 

and their eligibility criteria (Austin & Baldwin, 1991). While large, research oriented 

universities often have the staffing capacity to fully inform researchers about funding 

opportunities, smaller institutions where the research infrastructure and overall research 

culture are much more limited, are particularly vulnerable to this limited knowledge. 

Additionally, the funding agencies should provide clear information on the areas of 

research priority, the amounts of funding available, program eligibility criteria, and the 

selection criteria, enabling all researchers despite of their academic status to increase 

their chances of submitting a successful proposal. Most important, the funding agencies 

should encourage more networking among researchers, which would in return help 

increase competitiveness. If funding agencies encourage the creation of international 

research teams, it would inspire better coordination and collaboration among the federal 

research funding agencies and researchers.  

 Higher education institutions need to establish policies and environmental 

conditions supportive of team-based international collaboration. Any plan to launch an 

international research team should be seen as a strategic response to globalization 

processes. Higher education institutions need to support any international collaborative 

arrangements especially those that involve work opportunities in understudied 

geographical regions. Most importantly, administrators should identify opportunities to 

reward research excellence and should encourage academics to develop the skills 

necessary to be effective researchers by promoting international collaborative endeavors. 

The reward structure should be reevaluated periodically to assure that international, 
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collaborative research efforts are appropriately recognized by institutions of higher 

education.  

 Institutions of higher education as well as funding agencies internationally should 

acknowledge the need for international researchers to be major players in the pursuit of 

knowledge. By looking at academe globally, researchers should be seen as significant 

international players in the construction of culture, class, and social policy not merely as 

employees of higher education institutions. The point here is to move beyond a model of 

faculty as individuals in national systems, but to conceptualizing them in terms of 

epistemic groups that exercise influence locally, nationally, regionally, and globally 

(Marginson & Rhoades, 2002). Academics are playing significant global roles in shaping 

practices in other national systems.  

Conclusion 

 International research teams in higher education continue to play an increasingly 

prominent role in how individual researchers collaborate internationally. Most 

significantly, the study sought to examine the consequences of different network 

structures and team members’ perceptions of these structures. International research 

teams offer increased opportunities for the strengthening of social capital, for global 

involvement and engagement of higher education in the world beyond the “ivory tower.” 

The power of networking tools, in addition to the relevance and popularity of networked 

activities, provide motivation for researchers and their institutions to encourage 

international team creations that need to be recognized as networked forms of 

organization in institutional reward structures. It was demonstrated that structure and 
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content not only combine to produce substantive outcomes, but also compete in 

producing those outcomes. Standing alone, cohesive network interaction within the 

international research team may not necessary provide better outcomes. However, 

combined with the horizontal bridging roles of team members who can conduct social 

capital throughout the network, the multilevel model provides an optimal configuration 

for social relationships within the team to meet its goals.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

189 

APPENDIX A. SOCIOMETRIC QUESTIONNAIRE  
(Paper version) 

 
The purpose of this survey is to aid in understanding the social structure of international 
research teams in higher education and how team members shape their team’s social 
structure. Any information you provide will remain confidential. Your participation is 
greatly appreciated. 
 
INSTRUCTIONS: Please read the questions below and FILL in the circle that 
corresponds with your response. Please use only blue or black ink. Thank you for your 
time.  
 
 
A. The following section will ask you questions related to your participation in 
[Name of the project] project. 
 
1. Are you currently involved with [Name of the project] project? 
 
O YES  O NO 
 
If answered YES, will proceed to Question 2. If answered NO, will be redirected to 
Question 1a:  
 
1a. Have you ever been involved in [Name of the project]?  
 
O YES  O NO 
 
If answered Yes, will proceed to Question 2. If answered NO, will be redirected to the 
end page of the survey.  
 
2. How long have you been involved in [Name of the project] project?  
 
O Since the beginning of the project in 2009 
O Since Spring 2010 
O Since Summer 2010 
O Since Fall 2010 
O Other  
 
3. How much time do you spend on [Name of the project] project? 
 
O  I do not spend any time working on [Name of the project] 
O 1-3 hours per month 
O 4-6 hours per month 
O 6-8 hours per month 



 

 

190 

O more than 8 hours per month 
O none 
 
4. How engaged do you feel with [Name of the project] project relative to other projects?  
 
O Strongly engaged 
O Engaged 
O Somewhat engaged 
O Disengaged 
 
5. To the best of your knowledge, how many team (not group) members does [Name of 
the project] project consist of?  
 
O 1-10 
O 11-20 
O more than 20  
O I don’t know 
 
6. What is your role within [Name of the project] project? (Please select all that apply).  
 
O Principal investigator 
O Co-principal investigator 
O Researcher 
O Consultant 
O Post doc 
O Graduate assistant/associate 
O Administrator 
O Volunteer 
O Other ___________________ 
 
7. Are you currently involved in other similar international research projects that involve 
conducting research with colleagues from different countries?  
 
O Yes   O No 
 
If answered yes,  
 
7a. In how many other international research projects are you involved?  
 
O 1-3 
O 3-5 
O More than 5 
 
8. Which other countries are involved in the project?  
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List of countries: ____________________________ 
 
B. The following section will ask questions about [Name of the project] related 
work.   
 
1. Because most international research teams like [Name of the project] are organized 
informally, it is difficult to get a clear idea of how the members really work together. 
Please think back over the past year and consider all team members in your team. From 
the following research team members, please check the names of those whom you 
worked with on research specifically related to [Name of the project]. (By “work 
with” it is meant that you have spent time together on developing protocols, planning for 
research methods, sampling, theory, or research design that is directly related to [Name of 
the project] ).   
 
 (A list of all team members will appear on the screen) 
 
2. From the following list of people you have just checked, how often do you work with 
them on [Name of the project] project related issues in the past year ?  
 
 (A list of those members selected in question 1 will be generated on the screen).  
 The scale for each member will appear on the screen:  
  NEVER  
  RARELY  
  SOMEWHAT OFTEN  
  VERY OFTEN 
 
3. From the following list of people you have just checked, how often do you interact 
face to face?  
  
 (A list of those members selected in question 1 will be generated on the screen). 
 The scale for each member will appear on the screen:  
  NEVER  
  RARELY  
  SOMEWHAT OFTEN  
  VERY OFTEN 
 
 
4. From the following list of people you have just checked, how often do you interact 
virtually, or electronically (by virtually I mean communication via email, phone, or 
Internet-based platform)?  
  
 (A list of those members selected in question 1 will be generated on the screen).  
 The scale for each member will appear on the screen:  
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  NEVER  
  RARELY  
  SOMEWHAT OFTEN  
  VERY OFTEN 
  
5. Would you go through the list of all your team members and check the names of those 
you consider as influential. In this question, ‘influential’ is defined as team members who 
play crucial role in decision making; whose actions and opinions strongly influence the 
course of events within the team.  
 
 (A list of all team members will appear on the screen)  
 
6. Would you go through the list of all your team members and check the names of those 
you consider as influential. In this question, ‘influential’ is defined as team members who 
have a powerful effect on people and what they do; and those who exercise a high level 
of leadership within the team.  
 
 (A list of all team members will appear on the screen) 
 
C. The following section will ask questions about non-[Name of the project] related 
work.  
 
1. Please think back over the past year considering all the team members in your team.  
To whom did you go for professional advice? By ‘professional advice,’ it is not meant 
simply technical advice, but issues related to making a proper decision, consulting 
matters, i.e. getting ideas for publication, writing a proposal or grant, asking for a letter of 
recommendation or professional support.  
   
 (A list of all team members will appear on the screen) 
 
 
2. From the following list of people you have just checked, would you go through the list 
of your team members and check the names of those you consider as being influential in 
the field of higher education. In this question, ‘influential’ is defined as team members 
who have a powerful effect on people and what they do; and those who exercise a high 
level of leadership. 
  
 (A list of all members will appear on the screen) 
 
3. Would you go through the list of all your team members and check the names of those 
you consider as influential in the field of higher education. In this question, ‘influential’ 
is defined as team members who have a powerful effect on people and what they do; and 
those who exercise a high level of leadership. 
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 (A list of all members will appear on the screen) 
 
C. Demographic data:  
 
1. Gender 
O Male  O Female 
 
2. Age 
O Less than 20 O 21-35  O 36-50  O 51 and older 
 
3. Current professional/academic position 
 
_______________________________ 
 
4. Years of experience in current position (by institution, by career, by status) 
O 1-5  O 6-10  O 11-15  O more than 15  
 
5. Current institution 
______________________________ 
 
6. Country of origin 
_______________________________ 
 
 
7. Race/Ethnicity 
 
O American Indian        O Asian, Pacific Islander       O          Black, Non-Hispanic 
O Hispanic                     O White, Non-Hispanic         O          Multi-Racial 
O Other ________ 
 
 
8. Professional affiliations (Please check all that apply) 
O AERA (American Education Research Association)  
O ASHE (The Association for the Study of Higher Education)   
O CHER (Consortium of Higher Education Researchers)    
O Other (please list)  _____________________________________ 
 
9. Would you volunteer to be interviewed for a 45-60 minute session as a follow-up to 
this survey?  
 
O YES    O NO 
 
If answered YES will proceed to Question 10. If answered NO, will be redirected to the 
end of the survey.  
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10. How can I contact you to schedule an interview?  
 
O PHONE 
O EMAIL 
 
11. Please provide:  
 
O YOUR PHONE NUMBER (country code – area code – number)  
O  YOUR SKYPE NICK   
O  YOUR EMAIL ADDRESS 
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APPENDIX B. INTERVIEW PROTOCOL 
 
Team Structure  

1. Tell me about [Name of the project]:  
  How did this project come about?  
  How did people get selected to participate in [Name of the project]? 
  Why did this project get established? What were major forces that helped  
  create it?  
  Who sponsors it? 
 
2. What tasks do you perform related to the team’s project? 
 
3. What are the goals of [Name of the project]?  

 
Positions/Roles: Social ties 

1. How would you describe your role within the team? 
 
2. Would you please elaborate on the nature and quality of your relationship with   
 team members.   
 
3. Why do you think certain people are more/less influential?  
 

Actions: Knowledge Sharing/Communication 
1. What do you talk about when you communicate with other team members?  
 
2. What makes it appealing to be a part of [Name of the project]?  
 
3. How competitive do you feel as being part of [Name of the project]?  
 
4. What are the barriers to collaboration?  With whom? 

 
5. What are the opportunities for collaboration? With whom? 

 
6. Do you feel that being recognized in the field of higher education brings more 

opportunities?   
 
7. What are the major topics and how do you share them?  
 How are ideas disseminated in your team?  
 
6. Tell me something you will remember about this team.    
 What lessons have you learned as a team member? 
 What have you gained/lost? 
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