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1 General introduction

This dissertation reports on a series of studies aimed at examining teacher 
educators’ collaboration within subject departments in a context of educational 
change. Teacher educators’ collaborative learning activities (what) and collaborative 
relations (with whom) were explored during a proces of implementing an educational 
innovation. Innovative research strategies were used  to study teacher educators’ 
collaboration during this proces, such as combining different timeframes in a 
longitudinal research design, using wordclouds for content analysis and collecting 
e-mail data to study online collaboration. The general aim of this dissertation was 
to gain a comprehensive understanding of how teacher educators’ collaboration 
takes place within a context of educational change and more specifically of the 
interplay between their collaborative learning activities and collaborative relations.

This first chapter describes the main underlying theoretical perspectives, the 
context, the research questions, and the design of the study. This chapter concludes 
with a brief outline of the studies as presented in the Chapters two to five.

1.1 Background to the study and context

Education worldwide is experiencing great pressure to innovate in order to cope 
with social changes such as the rapid development of knowledge (Caena, 2012; 
Cochran-Smith & Zeichner, 2005). For teachers and teacher educators this 
means that they should be able to adequately adapt to new situations, and, more 
specifically for teacher educators, to provide (student) teachers with knowledge 
and tools to learn how to deal with change. One strategy to adequately engage 
in innovation is collaboration (Coburn & Russell, 2008; Fullan, 2007; Little, 2002; 
Vangrieken, Dochy, Raes, & Kyndt, 2015; Wenger, 1998). Collaboration is seen 
as a strategy to share tacit or complex knowledge that is often associated with the 
implementation of an innovation (Little, 2002). For example, while collaborating 
in the context of educational innovation, teacher educators can become involved 
in shared instructional improvement, which provides them with opportunities to 
refine or even renew their teaching practice (Hargreaves, 1999). Scholars and 
practitioners have acknowledged and valued educators’ collaboration as a way 
to engage in innovation (Kelchtermans, 2006; Vangrieken et al., 2015), and have 
established its significance for professional development (Berry & Russell, 2012; 
Huffman & Hipp, 2003; McLaughlin & Talbert, 2001; Vescio, Ross, & Adams, 
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2008) and student achievement (Goddard, Goddard & Tschannen-Moran, 2007; 
Moolenaar, Sleegers, & Daly, 2012; Ronfeldt, Farmer, McQueen, & Grissom, 2015).
 Multiple studies on teacher collaboration have provided important 
knowledge about conditions that support teacher collaboration (Kelchtermans, 
2006; Kreijns, Kirschner, & Jochems, 2003; Kwakman, 2003; Vangrieken et al., 
2015) about relations between collaboration and learning (Doppenberg, den Brok, 
& Bakx, 2012 a; Horn & Little, 2010; Kwakman, 2003; Little, 2002; Meirink, Imants, 
Meijer, & Verloop, 2010; Stoll, Bolam, McMahon, Wallace, &Thomas, 2006; 
Wenger, 1998), and about collaboration in formal and informal settings (Daly, 
2010; Little, 1990; Tynjälä, 2008). These studies are valuable for their contribution 
to knowledge on collaboration but are restricted in their focus on either frequencies 
or types of collaborative activities (Doppenberg et al., 2012a; Kwakman, 2003; 
Little, 2003; Meirink et al., 2010; Stoll et al., 2006) or on relational aspects of 
collaboration (Coburn & Russell, 2008; Daly, 2010) rather than combining both 
these perspectives which has recently been argued to provide a more complete 
image of collaboration (Moolenaar, 2012). More in general these studies are 
inconclusive with respect to how collaboration actually takes place in every day 
work during educational change. Another limitation is that these studies are based 
on research on teachers in stead of teacher educators. 
 Although research in the field of teacher education has grown in recent 
decades, research in teacher education is still in its adolescence (Grossman & 
McDonald, 2008; Lanier & Little, 1986). Recent teacher educator research has 
focused on teacher educators’ pedagogy (Donche & Van Petegem, 2011; Grossman, 
Hammerness, & McDonald, 2009), teacher educators’ identities (Loughran, 
2011; Noel, 2006), teacher educators’ inquiry activities (Cochran-Smit, 2003; 
Dinkelman, 2003), professional development (Koster, Dengerink, Korthagen, & 
Lunenberg, 2008; Lin, Wang, Spalding, Klecka, & Odell, 2011) or school-university 
partnerships (Martin, Snow, & Torrez, 2011). Only few studies focus on teacher 
educators’ collaboration within teacher educator teams (Hadar & Brody, 2010; 
Nevin, Thousand, & Villa, 2009; Russell & Berry, 2015). These studies identified 
conditions that foster collaboration of teacher educators, such as motivation to 
collaborate and shared vision (Hadar & Brody, 2010) or the interdependence of 
teacher educators for accessing resources (Nevin et al., 2009). More recently, 
teacher educators’ collaboration has been used as a way to support self-study of 
teacher education practices (Russell & Berry, 2015). Unfortunately, with regard to 
teacher educators’ collaboration in the context of educational change and possible 
outcomes thereof, research is absent.
 Previous studies on teacher collaboration in organisations (Coburn & 
Russell, 2008; Daly, 2010; Fullan, 2007; Frank, Zhao, & Borman, 2004; Friend & 
Cook, 1992; Hallinger & Heck, 2011) have shown the importance of collaboration 
for innovation, but have rarely used a longitudinal design. Studies on collaboration 
that did use a longitudinal research design often described collaboration in specific 
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collaborative settings such as teacher teams, communities of practice or learning 
communities, and focused on conditions that support collaboration (Hallinger & 
Heck, 2011; Huffman & Hipp, 2003; Wenger, 1998). These studies have described 
changes in collaboration in a rather general way at the level of the collective (e.g., 
team or community) leaving questions unanswered regarding individual differences 
in collaboration, for example how such differences can be framed conceptually and 
how changes in collaboration can be explained. As a consequence, there is little 
emperical evidence for conclusions about how teacher educators collaborate while 
learning to reform or innovate their daily practice and whether their collaboration is 
stable over time and, if not, how and why it changes. 

This dissertation aims to increas the knowledge on teacher educators by adding 
knowledge on the dynamic and complex nature of teacher educators’ collaboration 
at both the individual and the department level, and, more specifically on the 
interplay between collaborative learning activities and collaborative relations. 
Complexity theory, which only recently has gained attention in educational research 
(e.g., Pennings, et al., 2014), is used in this dissertation to frame dynamics in 
collaboration, such as the interplay between qualitative and quantitative aspects of 
collaboration. This dissertation hopes to add to our understanding of collaboration 
within the context of educational change. Such knowledge also could help teacher 
education institutes to foster and develop teacher educators’ collaboration as a way 
to actively engage teacher educators in innovation. Furthermore, this dissertation 
aims to add methodologically to research on collaboration by introducing innovative 
research approaches, such as the use of wordclouds and e-maildata and by 
combining multiple datasources, both quantitative and qualitative.

1.1.1 Context of the study

Following Barron (2003) an innovative context provokes learning and provides an 
opportunity to study collaboration. This also holds for teacher education where 
collaborative processes need a sense of urgency or a collective goal in order to 
develop (Hadar & Brody, 2010). In order to reach collective goals, such as the 
collective implementation of an innovation, teacher educators get involved in 
collaborative efforts to make the required collective changes in their instructional 
practices (Frank et al, 2004; Goddard et al., 2007; Wenger, 1998). 
 An example of such a context is a recent large-scale innovation in teacher 
education in the Netherlands: the development of national knowledge standards 
and tests for (future) primary school teachers (HBO-raad, 2013). These national 
knowledge standards contain a systematic description of key concepts in all 
subject domains relevant for the education of (future) teachers. The development 
of national knowledge standards in the Netherlands is considered a means to 
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improve (future) teachers’ knowledge on pedagogy and subject matter knowledge 
in all subjects taught in teacher education (HBO-raad, 2013). This innovation has 
some resemblance to the Common Core State Standards Initiative in the US 
(Porter, McMaken, Hwang, & Yang, 2011), in a way that it involves the introduction 
of common goals and tests in order to establish concensus on expectations for, in 
this case, (future) teachers’ knowledge and skills. The development of the national 
standards can be seen as a Dutch answer to the international debate on concerns 
about the quality of teachers and teacher education itself (Cochran-Smith & 
Zeichner, 2005). The development of these knowledge standards and tests took 
place in several phases: first the knowledge standards of Dutch language and 
mathematics were developed and released to the teacher education institutes in 
the course of 2010, followed by the release of the standards for all other subject 
domains in 2012. About two years after the release of the standards, in the second 
half of 2012, national tests for Dutch language and mathematics were developed 
and test syllabi were released. As a result, teacher education institutes, being 
responsible for the implementation of the knowledge standards and tests, started 
the implementation in 2012 when all standards were available and test syllabi were 
released.  
 In the Netherlands, teacher education for both primary and secondary 
school teachers takes place in higher education institutes. In universities of applied 
science, a four-year trajectory leads to a bachelor degree in primary or secondary 
education. Teacher educators working in these institutes are either former primary 
or secondary school teachers with an additional bachelor or master degree in 
education, or they are academics with a specialisation in one of the school subject 
areas (for example Dutch language) and an additional degree in teaching (Inspectie 
van het Onderwijs, 2015; Ministerie OCW, 2011). In most of the teacher education 
institutes few teacher educators have a background in research, such as a research 
master or PhD (Ministerie OCW, 2011). As a consequence, teacher education 
staff is a mixture of teacher educators with an academic background and teacher 
educators without such a background. Teaching experience in teacher education 
varies widely and ranges from teacher educators with many years of experience 
in primary or secondary teaching, but only a few years of experience in teacher 
education, to teacher educators with little experience as a teacher themselves, but 
many years of experience in teacher education. There is an equal amount of male 
and female teacher educators.
 The particular primary teacher education institute that was the context of 
the present study is organized in five different locations and employs 150 teacher 
educators. Each team is reponsible for the education of a group of future teachers, 
which includes the guidance of workplace learning and assessments. Teams 
vary in size, ranging from 8 to 46 teacher educators. Subject departments are 
responsible for the development and implementation of the curricula. The institute’s 
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curriculum consists of 14 different subjects, with pedagogy, Dutch language and 
mathematics as core subject areas. The implementation of the national knowledge 
standards and tests in this institute is a collaborative effort of teacher educators in 
the subject departments, aiming at a balanced distribution of the key concepts in 
every location’s curriculum.
 This innovation implies for teacher educators in their subject departments 
the need to review their courses and didactical approaches, for example, by 
explicating and changing learning goals, adapting lesson materials or student tests 
in order to have student teachers aquire the required knowledge (Deng, 2007; 
Grossman & Richert, 1988). Hence, the innovation implies a collaborative effort 
of teacher educators in their subject departments and, therefore, provides an 
opportunity to study teacher educators’ collaboration in a context of educational 
change.

1.2 Theoretical framework

Although research on teacher educators is growing (Grossman & McDonald, 2008; 
Lanier & Little, 1986; Lunenberg, Dengerink, & Korthagen, 2013), there is little 
knowledge on what teacher educator collaboration in the context of educational 
change actually looks like. Given this relative scarcity in literature on teacher 
educator collaboration, in this dissertation literature on teacher collaboration is 
used, when studying teacher educators’ collaboration. In a recent review study 
on collaboration (Vangrieken et al., 2015), teacher collaboration was defined as 
“joint interaction in the group in all activities that are needed to perform a shared 
task” (Vangrieken et al., 2015, p. 23). Collaboration can occur in different forms, 
varying from collaboration between colleagues in a group to more complex forms 
such as Communities of Practice (CoP), Professional Learning Communities or 
networks, and can occur within different settings, ranging form formal to informal 
settings, such as formal meetings within the subject department or informal online 
collaboration between colleagues via e-mail (Curtis & Lawson, 2001; Dillenbourg, 
1999). 
 Multiple studies on collaboration, especially with regard to teachers 
(Doppenberg et al., 2012b; Friend & Cook, 1992; Horn & Little, 2010; Little, 
1990; Mostert, 1998; Rosenholtz, 1989), use two perspectives on collaboration, 
(1) a quality focused perspective and, (2) a quantity focused perspective (Scott 
& Carrington, 2011). Research on teacher collaboration using a quality focused 
perspective has its roots in the psychological domain and focusses merely on 
community building via interaction and more specifically on examining types of 
exchange, such as types of collaborative activities performed by teachers or the 
level of interdependence of these activities (Friend & Cook, 1992; Kwakman, 2003; 
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Levine & Marcus, 2010; Little, 1990). Studies on teacher collaboration conducted 
from the second perspective, the quantitative perspective, provide insights into 
social structures which support or constrain collaboration and focus merely on the 
collaborative relations (Daly & Finnigan, 2010; Penuel, Riel, Krause, & Frank, 2009; 
Rosenholtz, 1989). This research has its roots in studies in the domain of sociology 
and often uses the notion of social capital to explain benefits or constraints that 
educators can accrue from networking (Baker-Doyle & Yoon, 2011; Burt, 2000; 
Coleman, 1988).
 Although these perspectives might seem somewhat overlapping, each 
perspective has a different emphasis on collaboration (i.e., an emphasis on the type 
of exchange versus an emphasis on the relations involved). As a consequence, it 
has been argued that in research these perspectives should both be used and 
be related in order to develop a fuller understanding of how collaboration actually 
takes place and enhances learning and learning outcomes (Kreijns et al., 2003; 
Moolenaar, 2012; van den Bossche, Gijselaers, Segers, & Kirschner, 2006). In 
the next sections both perspectives are described briefly, followed by theory on 
changes in collaboration and on the interplay between both perspectives.

1.2.1 A quality focussed perspective on collaboration

Nowadays, strong attention is being paid to the intermediate processes that 
give rise to effective collaboration (van den Bossche et al., 2006). A growing 
body of studies refers to the importance of interaction in relation to the quality 
of collaboration (Coburn & Russell, 2008; Little, 2002; Vangrieken et al, 2015). 
Scholars argue that the implementation of a new teaching approach requires more 
than just sharing information: it requires that teachers learn new things about the 
curriculum itself and their subject domain (Coburn & Russell, 2008; Spillane, 2005). 
This suggests that the depth of interaction may be the key to providing teacher 
educators opportunities to learn. Many researchers who have studied collaboration 
in a context of educational change emphasize the quality of the exchange by 
studying types of collaborative learning activities or levels of interdependence in 
these activities (Doppenberg et al., 2012 b; Friend & Cook, 1992; Horn & Little, 
2010; Kwakman, 2003; Little, 2003; Meirink et al., 2010).
 For example, Little (1990; 2003) studied learning activities that occur during 
collaboration and their level of interdependence, and related the results to learning 
and effectiveness for professional development. According to Little (1990), collegial 
interactions can be placed on a continuum that ranges from independent (working 
more autonomously) to interdependent (working in a highly collaborative manner). 
In the present study these levels of in(ter)dependence are used in what can be 
considered a more qualitative aspect of teacher educators’ collaboration (see Fig. 

8
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1.1). Little (1990) distinguishes four types of activities: ‘story-telling and scanning’, 
‘aid and assistance’, ‘sharing’, and ‘joint work’. These forms constitute more than 
a simple inventory of activities. They are phenomologically discrete forms that vary 
from one another on a dimension of mutual interdependency between the people 
involved. 
For example, story-telling entails low mutual interdependence, whereas joint work 
is an example of collegiality that involves high interdependence (Little, 1990). 

In line with previous research on teacher collaboration and learning (Doppenberg 
et al., 2012a; Shank, 2006), in this dissertation, Little’s distinction is used to discern 
different types of ‘collaborative learning activities’ on a scale of in(ter)dependence 
when investigating the quality of collaboration.

1.2.2  A quantity focussed perspective on collaboration

The quantitative perspective adds to a more quality focused perspective in such a 
way that the structure of the relations involved in collaboration is taken into account 
(Moolenaar, 2012). Recent research stresses the importance of including structural 
aspects in studies on collaboration in order to gain more insight into the interplay 
between relations and the exchange of resources, such as knowledge or ideas, 
between actors  (Coburn & Russell, 2008; Daly, 2010; Moolenaar, 2012). 
 During the last decade, multiple studies, merely in the context of primary 
and secondary education, have taken a network perspective in order to study 
relational aspects of collaboration in a context of educational change (Daly, 2010; 
Moolenaar, Daly, & Sleegers, 2011; Wenger, Trayner, & De Laat., 2011). Network 
theory provides a useful lens to study the structure of collaborative relationships. In 
a social network, individuals (e.g., teacher educators) are embedded within dyadic 
relationships, also referred to as ties, and dyadic relationships are embedded 
in larger subgroups of three or more actors (e.g., subject departments) that 
eventually shape a network (Wasserman & Galaskiewicz, 1994). Social network 
theory is based on three key-assumptions: (1) resources such as information and 
knowledge are exchanged in the relationships between individuals, (2) individuals 
are not independent but interdependent because they are embedded in a social 

Figure 1.1 Types of collaborative learning activities on a scale of interdependence, cf. 
Little 1990 (adapted from Doppenberg, Bakx and den Brok, 2012)
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structure, and (3) social networks provide opportunities for, but also constraints on, 
the actions of individuals and organisations (Scott & Carrington, 2011).
 Patterns of dense and cohesive relationships support the transfer of 
resources, such as knowledge or new ideas, through a network (Scott & Carrington, 
2011). The lack of sufficient relationships can impede or constrain the network’s 
capability to facilitate collective action and achieve change (Daly & Finnigan, 
2010; Hite, Williams, & Baugh, 2005). Social network analysis (SNA) provides 
opportunities to identify the distribution of access to and exchange of resources 
within teacher educator networks, hence to identify the structure of collaboration 
(Scott & Carrington, 2011).

Social network analyses
Social network analyses (SNA) is used to study relations at the individual level, 
referred to as ego-level, as well as at the group (e.g., department) level, referred to 
as network-level. Several concepts are used to describe or measure the structure of 
the relationships (Hanneman & Riddle, 2012). Figure 1.2 presents basic concepts 
and measures.

 

 At the ego-level, degree is considered a basic network measure that 
provides insight in the number of relations of a person (referred to as actor) 
(Hanneman & Riddle, 2012). Degree can be described in terms of (1) in-degree 
centrality, (2) betweenness and (3) reciprocity. In-degree centrality captures the 
number of people who go directly to a particular person, for example, for advice or 
information. Betweenness measures both the direct and indirect ties of a person 
to others in a network (Hanneman & Riddle, 2012). For example, when educator A 
collaborates with educator B, this is referred to as a direct relation. When educator 
C collaborates with educator B, but not with educator A (for example, because 
educators B and C both teach the same course and educator A teaches a different 
course), the relation between educators A and C is indirect (namely through B). 
Educators with a high in-degree or betweenness play an important role in sharing 
knowledge or ideas in a network, since they are apparently considered as a source 
of knowledge or ideas by others. Reciprocity addresses the mutuality of a tie: if 

      Ego-level
• Degree
• Reciprocity
• Brokerage

      Network-level
• Density
• Centrality
• Subgroups

Social relations

Figure 1.2 Social network analyses, basic concepts and measures
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both individuals indicate that they are connected to one another, a relationship 
between two people is reciprocal (Hanneman & Riddle, 2012).
 At the network level the structure of relations can be described using terms 
like density, centralisation and reciprocity. The density of a network refers to the 
number of existing ties in a network in relation to the maximum number of possible 
ties (Hanneman & Riddle, 2012). In a dense network, many people are connected 
to one another, while in a sparse network, there are only a few relationships 
among the actors of the network, for example, the teacher educators in a subject 
department. Centralisation in a network assesses whether the relationships in a 
given network are evenly dispersed in a network, or whether the relationships are 
centralised around one (or a few) very central teacher educators who receive many 
nominations (Hanneman & Riddle, 2012). Centralisation of a social network is 
high when certain individuals are more ‘popular’ in the social network than others, 
meaning they send and receive more ties (relations). This variability can translate 
into some individuals having more access to network resources than others 
(Scott & Carrington, 2011). At the network level, reciprocity refers to the amount 
of reciprocal ties in the network (Hanneman & Riddle, 2012). The reciprocity of a 
teacher educator’s network gives an idea of interdependence in the network.

Also, a network often consists of substructures, such as subgroups (Scott & 
Carrington, 2011). Subgroups are groups of two or more actors that share stronger 
ties (for example in terms of frequency) to each other than to others outside the 
subgroup. Examining the substructure of a network can reveal the existence of 
subgroups and the way they are or are not interconnected. Subgroups can be 
described in different ways, varying from simple to more complex types of 
subgroups, depending on how loose or strict the assumptions for membership are 
defined (Hanneman & Riddle, 2012).
 With regard to the connectedness of subgroups, Gould and Fernandez 
(1989) theory on brokerage often is used to describe individuals that form 
connections between subgroups acting as brokers. Brokerage roles differ in the 
way the broker connects two subgroups (see also Fig. 1.3) (Hanneman & Riddle, 
2012). When an actor is, for example, a member of group A and acts as a bridge 
between group A and group B, this actor either acts as gatekeeper (controlling 
incoming exchange) or as a representative (controlling outgoing exchange) for his 
own group. When an actor connects two other actors belonging to the same group 
(e.g., group A) while being part of another group (group B) this actor acts as a 
consultant.  
 Brokers play an important role in innovation and learning since they occupy 
positions linking otherwise disconnected subgroups and profit by enabling or 
preventing the flow of resources between them (Burt, 2005; Gould & Fernandez, 
1989; Hardagon, 2013). For the implementation of an innovation, as is the case in 
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this study, this is important since brokers contribute to spreading of the innovation 
throughout the organization using their social relations (Frank et al., 2004; 
Granovetter, 1973).  

 

1.2.3 Teacher educators’ collaboration as a complex, dynamic system 

In this dissertation collaboration is regarded as a complex, dynamic system 
involving both qualitative as well as quantitative aspects. Complexity theory is 
used to frame changes in collaboration over time. The notion of development and 
dynamics in collaboration is supported by theories on community development 
(Huffman & Hipp, 2003; Stoll et al., 2006; Wenger, 1998). Following these theories 
it might be assumed that there is some kind of change in collaboration over time. 
For example, in Wenger’s theory of Communities of Practice (1998), several 
stages are distinguished in the development of a community, each with different 
emphases on and types of learning activities, such as the early (potential) stage 
in which activities are focussed on finding each other and getting acquainted, and 
the mature (active) stage in which activities are focussed on joint work and sharing 
ideas. 
 Teacher education operates as a complex system ranging from the 
individual level to the level of the whole curriculum, involving teacher educators, as 
well as student-teachers and experienced teachers at the workplace. During every 
day work exchanges occur continuously between individual educators. These 
exchanges produce multiple short feedback-loops between two or more educators, 

B B B

B B
B Broker

Actor

Subgroup boundary

Figure 1.3 Brokerage roles cf. Gould & Fernandez, 1989

consultant liaison

coördinator gatekeeper representative
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that increase the interactions within the collaborative networks as a system. The 
boundaries of this type of system, as reflected in teacher-educators’ collaborative 
relations, are ill-defined and include many elements, such as guidelines and rules 
relating to ethical and professional behaviour, social structures such as being 
member of the department and desired outcomes linked to the curriculum, such 
as the knowledge of student-teachers (Akkerman & Bakker, 2011). With regard to 
teacher educators’ collaboration, the teacher education institute can be regarded 
as an environment for teacher educators in which various forms of student-
assessments, peer-feedback among colleagues and various other exchanges 
between teacher educators all lead to multiple non-linear interactions influencing 
the dynamics of this environment. In recent studies complexity theory, such as 
Dynamic Systems Theory (DST), has been used to describe such complex and 
dynamic systems (Smith, 2005).
 Dynamic Systems Theory has its roots in the natural sciences. Dynamic 
Systems theorists claim that all developmental outcomes can be explained as 
the spontaneous emergence of coherent, higer-order forms through recursive 
interactions among simpler components (Lewis, 2000), or, as Smith concludes in 
her review study (2005, p. 296) ‘emergence of new forms in time as a consequence 
of many decentralized and local interactions’. In research this means that using a 
Dynamic Systems approach implies using different timeframes in order to study 
development processes in all their complexity. Often, these studies combine a long-
term timeframe that studies merely general development over time, for example, 
teacher-student interaction patterns, with a short-term timeframe, for example, 
studying real-time teacher-student interactions, in order to find relations between 
real-time actions and long term patterns (Pennings, et al., 2014). Dynamic Systems 
theory can help us to provide a new appreciation of variability, both within and between 
individual teacher educators (Thelen & Smith, 1994). When researching teacher 
educators’ collaboration, variability, for example the formation or disappearance of 
relations, subgroups and brokerage roles, needs to be monitored, as this will help 
to gain further insight into roadblocks or fluctuations, such as individual teacher 
educators that might withhold information from educators they are connected to, or 
fluctuations in ties causing a disruption in the flow of resources inside the network. 
In this dissertation changes in teacher educators’ collaboration are studied over 
time. Given the complexity of collaboration, it can be argued that using different 
timeframes while studying collaboration might add to our understanding of changes 
in collaboration. DST is used to frame changes in collaboration in order to gain a 
deeper understanding of the interplay between qualitative and quantitative aspects 
of collaboration, such as the interdependence in collaborative relations, the (dis)
appearance of relations, subgroups, and brokerage roles.
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1.2.4 Exploring possible factors affecting collaboration: Attitude, focus and 
outcomes

Teacher educators’ collaboration, similar to teacher collaboration, can be argued to 
be affected by several factors, such as attitudes towards collaboration and the aim 
or focus of collaboration. In turn, collaboration will likely result in outcomes for the 
teacher educator (see Fig. 1.4). 

 

 Literature shows that in order to reach a dense and coherent collaborative 
network, peoples’ attitudes towards collaboration matter (Au & Kwong, 2004; 
Kirkman & Shapiro, 2001). The concept of value orientation is used in the context 
of social interactions to study social preferences of individuals, for example with 
regard to deciding whether to collaborate with others (Au & Kwong, 2004; Balliet, 
Parks, & Joireman, 2009; Van Lange, 1999). In these studies an individual’s social 
value orientation is described as either being prosocial or proself (Van Lange, 
1999). A prosocial value orientation refers to individuals pursuing joint outcomes 
of collaboration among participants sometimes even at cost of own outcomes, 
whereas a proself orientation refers to individuals pursuing maximal individual 
outcomes with little or no regard to other’s outcomes or even at cost of other’s 
(Van Lange, 1999).  
 Furthermore, from previous studies on teachers’ collaboration the focus of 
collaboration has an influence on perceived collaborative learning and outcomes 
thereof (Doppenberg et al., 2012b). More in general, two characteristics of powerful 
foci on collaboration are often mentioned: (1) the focus of collaboration emerged 
out of teachers’ everyday work (e.g., were authentic), and (2) were related to 
teaching practices and/or pupils’ learning (Doppenberg et al., 2012b; Imants, 2003; 
James, Dunning, Connolly, & Elliott, 2007; Kwakman, 2003; Levine & Marcus, 
2010). In their study Doppenberg and colleagues (2012b) found that collaborative 
learning activities and outcomes differed between different foci of collaboration, 
such as implementing a new pedagogical approach or teaching a particular 
group. Therefore, it seems important to investigate the focus of teacher educators’ 
perceived collaborate learning activities in addition to the frequency and level of 

Attitude

Focus

Behaviour Outcomes

Learning
activities

Social
relations

Figure 1.4 Teacher educators’ collaboration: main concepts
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in(ter)dependence of these activities, in order to obtain a more comprehensive 
view.  
 Finally, in order to detect possible patterns underlying collaboration it 
seems important to include outcomes of collaboration. In recent studies, value 
creation is used as a framework to describe outcomes of collaboration (Wenger 
et al., 2011). Value creation, in this framework, refers to the value of learning 
enabled by community involvement and networking and focusses on the value 
that is created from learning activities such as sharing information, learning from 
each other’s experiences or creating knowledge (Wenger et al., 2011). The value 
creation framework describes outcomes in five different cycles of value created 
by participants: (1) immediate value, referring to value in the interaction itself, for 
example an interaction that is considered valuable in a way that it was ‘nice’ or 
‘stimulating’; (2) potential value, referring to value that is created but not used 
immediately, for example, new techniques or knowledge that is gained and can be 
used at later time; (3) applied value, referring to knowledge capital that leads to 
improved practice, for example, a new technique that was applied in a mathematics 
course; (4) realized value, referring to individuals reflecting on applied value and 
the effects of their interventions, for example, reflecting on what effect changes 
in practice have on student achievement; and (5) reframing value, referring to 
reconsideration of the original imperatives and criteria for success, as outcome 
of collaboration, for example, reconsiderations leading to new frameworks or 
goals (Wenger et al., 2011). According to Wenger and colleagues these cycles 
do not assume a hierarchy of levels or causal chain, because learning is not a 
linear process with distinct phases. Also, one cycle does not necessarily lead to 
another and the fifth cycle is not seen as an ultimate goal that needs to be reached. 
Different aspects are likely to be important to different stakeholders, for example 
applied value might be desired by educators seeking solutions for problems in 
practice, whereas reframing value might be desired by auditors who seek evidence 
for quality improvement (Wenger et al., 2011). The value creation framework might 
provide useful insights into outcomes of collaboration as perceived by individual 
teacher educators, because in this framework outcomes are described taking 
relational aspects of collaboration into account.

In this dissertation the concepts of ‘focus of collaboration’, ‘value orientation in 
collaboration’, and ‘value creation’, are all used in addition to concepts that 
were described previously in order to detect underlying patterns that might help 
understand the interplay between collaboration activities and collaborative relations 
(see Fig. 1.5).
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1.3 Teacher collaboration in a context of subject departments

Previous studies have shown large differences in teacher collaboration between 
subject departments, due to different features like the degree of definition of a 
domain or the number of distinct fields included in the school subject; the degree 
of sequence; the subject matter being perceived as being static or dynamic and the 
required or elective status of the subject (De Lima, 2007; Siskin, 1994; Stodolsky 
& Grossman, 1995; Van Wessum, 1997). In previous studies on collaboration it 
has been argued that it is important to focus on differences between subgroups, 
such as departments while studying collaboration, since subgroups might develop 
norms that differ from the school culture which in turn might affect perceptions 
on collaboration (Coburn & Russell, 2008; Penuel et al., 2009) and, as such the 
actual results of collaboration, for example the successful implementation of an 
innovation.
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Figure 1.5 Overview of the conceptual framework
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In a study of van Wessum (1997) differences in collaboration were found 
between (department level) as well as within subject departments (individual 
level), suggesting that it is important to include both the individual as well as the 
department level in research on teacher educator collaboration. Therefore, in this 
dissertation the subject department level as well as the individual level is being 
addressed. Insights might help teacher education to adaptively support their 
teacher educators’ collaboration, taking differences between, as well as, within 
subject departments into account.

1.4 Main research questions

In a series of studies presented in this dissertation, teacher educators’ collaboration 
in the context of educational change was examined, using the perspectives 
as discussed, and using two different timeframes, a two year timeframe and a 
moment-to-moment timeframe. The following research questions were formulated:

1. How are the quality (in terms of collaborative learning activities) and quantity 
(in terms of collaborative relations) of teacher educators’ collaboration related?

2. What changes are visible in teacher educators’ perceptions of  their own 
collaboration during an innovation in terms of the quality and quantity of 
collaboration?

3. How does the structure of a teacher educator collaborative network develop 
over a short period of time (six weeks) (in terms of degree, brokerage and 
subgroups) and how does this compare to changes in structure over a long 
period of time (two years)?

4. What underlying patterns regarding collaboration emerge from in-depth 
illustrations of individual teacher educators’ collaboration (in terms of value 
orientation, focus of collaboration and value creation)?

 

1.5 Context and instrumentation 

Teacher educators’ collaboration was examined in the context of educational 
change. Teacher educators collaborated in subject departments while working on 
the implementation of the national knowledge standards and tests in their teaching 
programs. The research was situated at a large institute for primary teacher education 
in the Netherlands. Teacher educators of three subject departments (mathematics, 
Dutch language and environmental science) were examined over a period of two 
years. In total, 60 teacher educators participated. The departments mathematics 
and Dutch language were chosen because they are core subjects in Dutch primary 
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school curricula and are tested in a national knowledge test. The department of 
environmental studies was chosen because of the Dutch government’s emphasis 
on better preparation of children for a career in science (Programmaraad, 2004). 
All three subject departments were involved in the implementation of the nationally 
developed knowledge standards in their teaching programs. The departments 
Dutch language and mathematics were also involved in implementing national 
knowledge tests, whereas the environmental science department was involved 
in developing local tests, because students in this department were not to be 
tested in national tests and responsibility for testing subject matter knowledge and 
pedagogical knowledge in these subjects was granted to (the departments in) the 
teacher education institutes (HBO-raad, 2013).
 Both quantitative and qualitative data collection instruments were used 
to obtain detailed information on teacher educators’ collaborative activities 
and collaborative relations during the two years they were collaborating on the 
implementation of the innovation. To collect data on collaborative learning activities 
(what), teacher educators were asked to complete a questionnaire on their 
perceived collaborative learning activities. This questionnaire was administered at 
four measurement moments during a period of two years, each moment six months 
separated from the other, in order to determine possible changes in perceived 
collaborative activities over time. To obtain information on with whom teacher 
educators collaborated, a network survey was used in which teacher educators 
were asked to indicate with whom they collaborated inside the subject department 
during the implementation. The network survey was administered at the same four 
measurement moments as the questionnaire on collaborative learning activities.
 To collect data on the complexity of teacher educator’s collaboration, online 
collaboration of teacher educators in the mathematics department was observed 
during a short period of time (six weeks). All 17 mathematics teacher educators 
were asked to share their online collaboration during six weeks, by voluntary 
forwarding all their e-mails that were exchanged with colleagues in the department 
and that concerned the innovation, to the researcher. Student mail and educator-
to-student mail were not included in the data-collection, leading to a total of 190 
e-mails.
 For additional qualitative data collection in the mathematics department, 
two instruments were used: a digital log and semi-structured interview. The 
digital logs were used to measure foci of collaboration, social value orientations 
and outcomes of collaborative learning activities of individual teacher educators. 
The log was adapted from the digital logs of Meirink and colleagues, who used 
teacher’s digital reports describing their learning experiences to study learning 
outcomes of collaboration  (Meirink et al., 2010), by adding setting and focus of 
collaboration to the learning reports. Every other week participants were asked 
to indicate the setting and focus of each of the collaborative activities, regarding 

GENERAL INTRODUCTION



19

the implementation they had participated in. Next, the participants described and 
reflected on one of the learning experiences that resulted from their collaborative 
activities. The selection of the learning experience that was to be described was 
self-selected by the participant. The learning experience was described in terms of 
activities, outcome, focus, emotion, and colleagues involved. 
 Semi-structured interviews were carried out in addition to the digital logs 
to obtain further insight into teacher educators’ collaborative learning experiences 
and collaborative relations during implementation of the innovation and perceived 
outcomes thereof. The interviews were conducted at the end of the second year of 
data-collection. The unit of analysis concerned fragments of meaning; this could be 
(part of) a sentence or a set of sentences. For an overview of the instruments used 
in the data collection process, see Figures 1.6 a to c.

1.6  Overview of the dissertation

Chapter 2 addresses the first research question. In this chapter a quantitative study 
(study 1) is described, focusing on perceived collaborative learning activities and 
collaborative relations of teacher educators. For this study results were used from 
the questionnaire on collaborative learning activities and the network survey with 
60 teacher educators from three different departments (see Fig. 1.6a). The data, 
collected at one single measurement moment (e.g., T1), were analysed at the 
individual level and at the department level. The results referred to the frequency 
and in(ter)dependence of teacher educators’ collaborative learning activities and 
the structure of their collaborative relations. Also, data from both instruments were 
correlated in order to find out how the quality (in terms of collaborative learning 
activities) and the quantity (in terms of collaborative relations) of collaboration were 
associated.
 Chapter 3 addresses the second research question and presents a study 
(study 2) in which teacher educators’ collaboration was studied longitudinally. 

 For this study, the results of 60 teacher educators in three different 
departments were used collected with the questionnaire on collaborative learning 
activities and the network survey at four different measurement moments (see Fig. 
1.6a). 

T1 
Questionnaire CLA

Network survey
(N=60)

T2
Questionnaire CLA

Network survey
 

T3 
Questionnaire CLA

Network survey
 

T4 
Questionnaire CLA

Network survey

Figure 1.6a Timeline of data collection in relation to Chapter 3 (N=60)
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Growth curve modelling (Snijders & Bosker, 1999) was conducted in order to detect 
possible change patterns in the data. The results referred to change patterns in 
teacher educators’ collaborative activities and collaborative relations.
 Chapter 4 addresses the third research question and presents a study (study 
3) in which changes in the structure of teacher educators’ online collaboration, over 
a period of six weeks, are mapped and compared to changes in the structure of 
teacher educators perceived collaboration over a long period of time (two years). 

* during six weeks

For this study the mathematic subject department was selected for additional data-
collection during the second year of study (see Fig. 1.6b). 
 The complexity of teacher educator’ collaborative networks was explored 
by comparing data from different timeframes and by relating individual background 
characteristics to differences in changes in individual network structures. The 
data were analysed using procedures in Ucinet to detect broker roles (Gould & 
Fernandez, 1989) and subgroups (Borgatti, Everett, & Freeman, 2002). To detect 
individual change patterns in online collaboration, growth curve modelling was used 
(Snijders & Bosker, 1999). The results of the analyses referred to (re)emergence 
of subgroups and brokerage roles and differences between change patterns of 
individual teacher educator’ collaboration in both timeframes.
 Chapter five addresses the fourth research question and presents the results 
of the final study (study 4) in which detailed and in-depth illustrations of individual 
teacher educators’ collaboration were developed and used to explore possible 
patterns underlying collaboration in terms of behaviour, attitude and outcomes. For 
this study, data were used from three individual mathematics teacher educators 
collected with the questionnaire, network survey and e-mail traffic. 

T1 
Questionnaire CLA

Network survey
(N=17)

T2
Questionnaire CLA

Network survey
 

T3 
Questionnaire CLA

Network survey
E-mail traffic*

T4 
Questionnaire CLA

Network survey

Figure 1.6b Timeline of data collection in relation to Chapter 4 (N=17)

Figure 1.6c Timeline of data collection in relation to Chapter 5 (N=3)
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In addition to these quantitative data, qualitative instruments were used in 
the second year of study, namely digital logs (containing learning reports) and 
interviews, to collect data on the focus of collaboration, social value orientation and 
possible outcomes of collaboration (see Fig. 1.6c).
 The interview was based on the learning reports and was used to explore 
the reported experiences more in-depth in relation to outcomes and to the 
respondents perceptions of the relations involved. Also, at a more general level 
respondents were asked to give more detail on their collaborative relations and 
their motivations to maintain these relations. The expectation was that knowledge of 
the interconnectedness of these data sources might enable further understanding 
of teacher educators’ collaboration at the individual as well as department level. 
Social network analyses, more specifically the extraction of ego-networks and 
more qualitative analyses were conducted in this study. The qualitative analyses 
included a content analyses of the learning reports using the technique of word 
clouds (Enidio, 2015), sensitizing concept analysis of both the learning report and 
the interviews and of the detailed illustrations of the participating teacher educators 
(Bowen, 2006). Results refer to perceived outcomes of collaboration during 
innovation, to individual foci of collaboration and to teacher educators’ social value 
orientations towards collaboration. Also, possible patterns underlying collaboration 
were described, based on the analyses of the detailed illustrations.
 The concluding chapter, Chapter 6, presents the main findings and 
conclusions of the four studies of the research project. This chapter ends with 
implications of the studies for research and practice. 

Chapters 2 to 4 were written as independent articles, which have been published 
in or submitted to different journals. As a consequence, some overlap exists in 
the theoretical and methodological sections of the chapters. Furthermore, being 
from a different nature than the other studies given its multiple-case study design, 
Chapter 5 can be seen as a separate chapter describing a first exploration. This 
study has not yet been submitted for publication.
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2 Teacher educators’ collaboration in subject 
   departments: collaborative activities and social 
   relations1

Abstract

Teacher educators’ collaboration plays an important role in the improvement of teacher 
education. Many studies in educational research have focused on collaboration from 
one particular perspective. A focus on two perspectives: a qualitative (focussing on 
collaborative activities) as well as quantitative (focussing on relations) perspective, 
and relating both perspectives, can add to our knowledge. Data were collected in 
three subject departments of a teacher education institute. Findings indicated that 
educators’ collaborative networks inside the departments could gain from more 
coherent and dense relations, and that key-players were important to support and 
sustain collaboration. Both perspectives were mildly related, correlations were 
found for “degree” and “information” (r = .31, p<.05), “degree” and “joint work”  
(r = .38, p<.01) and “reciprocity” and “joint work” (r = .33, p<.05), no correlations 
were found for “degree” or “reciprocity” and “discussing”. At the department level 
only mathematics showed significant correlations. Results indicated that, in further 
research, qualitative aspects as well as quantitative aspects of collaboration should 
be included.

1 This chapter has been published in adapted form as: Heldens, H., Bakx, A., & den Brok, P. (2016). Teacher 
educators’ collaboration in subject departments: collaborative activities and social relations. Educational 
Research and Evaluation, 21, 515-536.
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2.1  Introduction

During the past decades, research has provided growing support for the assumption 
that collaboration is an important factor for learning (Eraut, 2004; Horn & Little, 
2010; Levine & Marcus, 2010; Tynjälä, 2008; Westheimer, 2008). Compared to 
educators without the social support provided by collaboration, educators involved 
in collaborative processes are more likely to develop their teaching practice, which, 
in turn, may produce increases in students’ achievements (Goddard et al., 2007). 
For teacher educators collaboration is considered equally important as for teachers; 
next to being a role model in professional collaboration for future teachers, teacher 
educators’ collaboration is considered important for making improvements in teacher 
education (Caena, 2012). Following the international debate on concerns about 
the quality of teachers and teacher education itself (Cochran-Smith & Zeichner, 
2005) in recent years, large-scale reforms have been introduced as attempts to 
improve the quality of teachers and teacher education (Darling-Hammond, 2010). 
In order to succesfully implement such reforms, teacher educators get involved in 
collaborative efforts to make the required collective changes in their instructional 
practices (Frank et al., 2004; Goddard, et al., 2007; Wenger, 1998). Collaborative 
processes in teacher education need a sense of urgency or a collective goal in 
order to develop (Hadar & Brody, 2010). Unfortunately, and although research on 
teacher educators is growing, there is little knowledge on what teacher educator 
collaboration in the context of educational change actually looks like. 
 Given this scarcity in the literature on teacher educator collaboration, in 
this study, we draw on literature on teacher collaboration, when studying teacher 
educators’ collaboration. Multiple studies on collaboration, especially with regard 
to teachers (Doppenberg et al., 2012a; Friend & Cook, 1992; Horn & Little, 2010; 
Little, 1990; Mostert, 1998; Rosenholtz, 1989), have used two perspectives on 
collaboration, (1) a quality focused perspective and, (2) a quantity focused 
perspective (Scott & Carrington, 2011). Research on teacher collaboration using a 
quality focused perspective has its roots in the psychological domain and focuses 
merely on community building via interaction and more specifically on examining 
types of exchange, such as types of cognitive activities performed by teachers while 
collaborating or the level of interdependence of these activities (Friend & Cook, 
1992; Kwakman, 2003; Levine & Marcus, 2010; Little, 1990). Studies on teacher 
collaboration conducted from the second perspective, the quantitative perspective, 
provide insights into social structures which support or constrain collaboration 
and focus merely on the collaborative relations (Coburn & Russell, 2008; Daly & 
Finnigan, 2010; Penuel et al., 2009; Rosenholtz, 1989). This research has its roots 
in studies in the domain of sociology (Burt, 2000; Scott & Carrington, 2011). 
 Although these perspectives might seem somewhat overlapping, each 
perspective has a different emphasis on collaboration (i.e., an emphasis on the type 
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of exchange versus an emphasis on the number of relations). As a consequence, 
it has been argued that in research these perspectives should be related in order 
to develop a fuller understanding of how collaboration actually takes place and 
enhances learning and learning outcomes (Kreijns et al., 2003; Moolenaar, 2012). 
Also, as has been shown in previous research on collaboration, it is important to focus 
on subject departments as described by Stodolsky and Grossman (1995). Norms 
in subject departments can differ from organizational norms, since departments 
differ in features such as the degree of definition or the number of distinct fields 
included in the school subject (Stodolsky & Grossman, 1995). Such differences 
lead to differences between departments in perceptions on collaboration and, as 
a result the actual outcomes of collaboration, such as the implementation of an 
innovation (Coburn & Russell, 2008; Penuel et al., 2009; Stodolsky & Grossman, 
1995). In a study of van Wessum (1997) differences in collaboration were found 
between (department level) as well as within subject departments (individual 
level), suggesting that it is important to include both the individual as well as the 
department level in research on teacher educator collaboration. Therefore, in this 
study we address the subject department level as well as the individual level.
 Both a qualitative as well as quantitative perspective are used to investigate 
collaboration. The aim of our study is to describe and to relate these two 
perspectives on teacher educators’ collaboration within their subject departments, 
as a way to assess teacher educators’ collaboration as it actually takes place during 
educational change. We address the lack of studies including multiple perspectives 
on collaboration and the need to take more closely into account the specific context 
of teacher educators within their subject departments. Insights provided by this 
study might be useful in teacher education for gaining a more comprehensive view 
of teacher educators’ collaboration in the context of educational change taking into 
account the two perspectives (quality and quantity) and the specific features of 
collaboration in the departments. 
 In the following sections we will first introduce the specific context of this 
study, before elaborating a bit more on the two perspectives as introduced above. 
Then, the research questions and methodological approaches are discussed, 
consisting (1) quality of the exchange analysis and (2) network analysis (see 
section 3.2). 
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2.1.1 Context

The context for this study is a large-scale educational reform in Dutch teacher 
education institutes: a nationwide implementation of common goals and standardized 
tests for (future) primary teachers in all fourteen subjects in teacher education 
(HBO-raad, 2012). This innovation has some resemblance to the Common Core 
State Standards Initiative in the US (Porter et al., 2011), in a way that it involves 
the introduction of common goals and tests in order to establish concensus on 
expectations for, in this case, (future) teachers’ knowledge and skills. The innovation 
implies for teacher educators in their subject departments the need to review their 
courses and possibly adapt the curriculum, for example by explicating and changing 
learning goals, lesson materials or student tests. This implementation therefore 
implies a collaborative effort of teacher educators in their subject departments. 
This provides an opportunity to study teacher educators’ collaboration within 
subject departments, but also to look at differences between departments. Teacher 
educators from one large primary teacher education institution in the Netherlands 
participated. Teacher educator in the subject departments worked collaboratively 
at five different locations. The subject departments covered all five locations. 

2.2 Framework 

Given the gap in the literature on teacher educators’ collaboration (see introduction 
section), here literature on teacher collaboration is used as a starting point in order 
to grasp the concept of collaboration and quality and quantity thereof. We assume 
that although the contexts and the type of respondents are different in teacher 
education, the central assumptions and tenets found for teacher collaboration will 
also hold here.
 Tynjälä (2008) finds in her review study that teachers learn at work 
by participating in various working practices, for example, collaborating with 
colleagues. Collaboration between teachers takes place by interaction (Friend & 
Cook, 1992; Little, 2003; Mostert, 1998). For the purpose of this study and in line 
with previous studies (Friend & Cook, 1992; Mostert, 1998), teacher educators’ 
collaboration is seen as a form of interaction, by which resources like knowledge, 
information or experience are exchanged. 

2.2.1 The quality focused perspective

Many researchers who have studied collaboration in a context of educational 
change emphasize the quality of the exchange by studying types of collaborative 
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activities or levels of interdependence in these activities (Doppenberg et al., 2012a; 
Friend & Cook, 1992; Horn & Little, 2010; Kwakman, 2003; Little, 2003; Meirink  et 
al., 2010). Most of these studies have shown that the exchange of experiences is a 
common activity, whereas collaboration referred to as “joint work” is less common 
(Kwakman, 2003). These studies point at the importance of interdependence in 
collaborative activities in order to be effective in terms of learning or making changes 
in practice (Little, 1990; Little, 2002; Meirink et al., 2010). In addition, Shank (2006) 
in her study showed the importance of collaborative activities referred to as “story-
telling” for developing a culture of trust and, among other things, to help teachers 
imagining new possibilities for adapting their courses. These findings illustrate that 
different types of collaborative activities are important for collaborative learning.
 According to Little (1990), collaboration can be placed on a continuum 
that ranges from independent (working more autonomously) to interdependent 
(working in a highly collaborative manner). These levels of in(ter)dependence 
give an idea about the quality of collaboration. In this study these levels of 
in(ter)dependence are used to assess teacher educators’ collaboration from a 
qualitative perspective. Little (1990) distinguishes four categories of collaborative 
activities on a scale of in(ter)dependence. Categories are presented in Table 2.1. 

Table 2.1

Categories of collaborative learning activities, cf Little (1990)
Categories of collaborative activities Examples of each category

1 Story-telling and scanning Venting stories about one’s own teaching practice or 
listening to information

2 Aid-and-assistance Asking a more experienced colleague for help or 
advice

3 Sharing Mutual exchange of ideas or opinions, exchange of 
materials

4 Joint work Collectively developing lesson materials, or  
evaluating students results

Following Little (1990), these forms of collaboration constitute more than a simple 
inventory of activities. They are phenomologically discrete forms that vary from 
one another on a dimension of mutual interdependency between the people 
involved. The category “story-telling” entails low mutual interdependence, whereas 
“joint work” is an example of collegiality that involves high interdependence 
(Little, 1990; see also Figure 2.1). In her study, Little concludes that ”the various 
forms of exchange that pass as collaboration comprise fundamentally different 
conceptions of professional relations” (1990, p.531). When people collaborate 
more intensively, indicated by high levels of interdependence, they contribute 
more to the implementation of innovations, effectiveness of education and their 
collegues’ professional development (Little, 2002).
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2.2.2. The quantity focused perspective 

The quantitative perspective adds to a more quality focused perspective in such a 
way that the structure of the relations involved in collaboration is taken into account. 
Social network studies on collaboration focus on relations between actors (Borgatti 
& Cross, 2003). Following recent literature, networking theory is based on three 
key assumptions: (1) resources such as information and knowledge are exchanged 
in the relationships between individuals, (2) individuals are not independent but 
interdependent because they are embedded in a social structure, and (3) social 
networks provide opportunities for, but also constraints on the actions of individuals 
and organizations (Scott & Carrington, 2011).
In a social network, individuals (e.g., teacher educators) are embedded within 
dyadic relationships (referred to as ties) and dyadic relationships are embedded 
in larger subgroups of three or more actors that eventually shape a network 
(Moolenaar, Sleegers, Karsten, & Daly, 2012c). Social network analysis (SNA) 
provides opportunities to identify the distribution of access to and exchange of 
resources within teacher educator networks. In the context of educational change 
having access to and exchanging resources is important for reaching collective 
goals and developing an innovative climate (Moolenaar et al., 2011; Witterholt, 
Goedhart, & Suhre, 2016). Studies indicate that having a dense and coherent 
network supports sustainable innovations (Burt, 1997; Daly, 2010). 
 SNA is used to study the structure of collaborative relations at the individual 
level, referred to as ego-level and at the whole network level (Hanneman & Riddle, 
2011). Both levels can provide relevant information related to collaboration, 
therefore they both will be briefly discussed. 

2.2.2.1. Whole-network level

At the whole network level (i.e., the department level), size and density in the 
network and connections are important indicators. The size of the network 
(referred to as degree) is critical for the structure of social relations because of 
limited resources and capacities that each actor has for building and maintaining 

Figure 2.1 Types of collaborative learning activities on a scale of interdependence, cf. 
Little 1990 (adapted from Doppenberg et al., 2012a)
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ties. The density of a network refers to the number of existing ties in a network 
in relation to the maximum number of possible ties (Hanneman & Riddle, 2011). 
In a dense network, many educators are connected to one another, while in a 
sparse network, there are only a few relationships among the educators in the 
network. The density of a network may give insights in phenomena such as the 
speed at which information diffuses among the educators, and the extent to 
which educators have opportunities for collaborating with others (Hanneman & 
Riddle, 2011). The lack of sufficient relationships (ties) can impede or constrain 
the network’s capability to facilitate collaboration and achieve desired goals 
such as making changes in teaching practice (Daly & Finnigan, 2010; Hite et al., 
2005). Although literature does not agree on what exact amount of relations is 
desirable, a dense network is considered desirable for facilitating collaboration 
since dense networks reflect a high level of trust which, in turn, is an important 
condition for collaboration (Daly & Finnigan, 2010, 2012). This means that in 
order to enhance or sustain teacher educators’ collaboration, a network (e.g., in 
a subject department) benefits from dense relationships. Where density gives 
an overall sense of the range of possible social structures, the texture of these 
connections is what really matters (Hanneman & Riddle, 2011). In order to gain 
insight into teacher educators’ collaboration and especially the more quantitative 
aspects thereof, the strength and direction of ties are interesting measures. Strong 
ties, indicated by, for example, mutual exchange, are important, especially for 
exchanging complex or tacit knowledge (Krackhardt, 1992). Reciprocity addresses 
the mutuality of the exchange: if both individuals indicate that they are connected 
to one another, a relationship between two people is reciprocal. The reciprocity 
of a teacher educators’ network gives an idea of interdependence and stability 
in the network (Hanneman & Riddle, 2011). Reciprocity is especially of interest 
when studying collaboration since in a more reciprocal network a deeper exchange 
of resources, such as tacit knowledge, can be realized (Krackhardt, 1992).  
 

2.2.2.2 Ego-network level

Next, collaboration can be studied at the ego-level, a bottom-up approach focussing 
more on individuals and their connections (Hanneman & Riddle, 2011). “Ego” is an 
individual “focal” node in a network, for example, an individual teacher educator. 
An ego-network in this study refers to an individual teacher educator (ego) and all 
colleagues in the subject department he collaborates with during the innovation 
(alters). Several characteristics of ego-networks are of interest when studying 
teacher educators’ collaboration. SNA uses centrality to measure the existence or 
absence of positional advantages of actors (i.e., educators) inside their network. 
For example, a teacher educator who has many relations has relatively easy 
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access to knowledge of others compared to an educator with only few relations. 
Centrality refers to an educator’s position in a network being central (connected to 
many others), peripheral (connected to few others) or isolated (not connected at 
all) (Hanneman & Riddle, 2011). Centrality is measured by means of an educator’s 
degree (number of relations) or by means of betweenness. Degree centrality 
captures an educator‘s immediate ties (relations) to an alter. Multiple studies have 
found evidence that homophily, “the principle that a contact between similar people 
occurs at a higher rate than (between) dissimilar people”, plays an important role 
(McPherson, Smith-Lovin, & Cook, 2001, p. 416). In schools, homophily often 
expresses itself as educators reaching out to colleagues with similar structural 
positions in the network, for example, teacher educators that collaborate more 
with colleagues teaching the same grade or same course (Coburn, Choi, & Mata, 
2010). Another strong predictor of tie formation (building relations) is proximity. 
Proximity is the physical distance separating educators in the school organisation, 
for example, working in physical distant classrooms (Coburn et al., 2010). 
Betweenness measures both the direct and indirect ties of an educator to others in 
the subject department (Hanneman & Riddle, 2011). For example, when teacher A 
collaborates with teacher B, this is referred to as a direct relation. When teacher C 
collaborates with teacher B, but not with teacher A (for example, because teachers 
B and C both teach the same course and teacher A teaches a different course), 
the relation between teachers A and C is indirect (namely through teacher B). 
Educators with a high in-degree or betweenness play an important role in sharing 
knowledge or information in a collaborative network, since they are apparently 
considered as a source of knowledge or information by others. These educators 
are central in the network.

2.2.2.3 Key players

Actors with relatively high scores on degree and betweenness in a network are 
more central than others and can be considered as key players in collaboration 
(Borgatti, 2006). These key players, being more connected than others, have 
more opportunities to collaborate (Granovetter, 1982). Having a favoured (i.e., 
central) position in the network means that an educator may have better bargains 
in exchange, greater influence and be a focus for defence and attention from those 
in less favoured positions (Hanneman & Riddle, 2011). These educators having 
a favoured position in the network are often referred to as key players (Borgatti, 
2006; Spillane, 2005). With regard to developing and sustaining collaboration, 
key players are important, since they are in a position to connect otherwise not 
connected educators in less favoured positions (Gould & Fernandez, 1989). An 
interesting question is whether or not functional positions (such as chair of the 
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department) match with key players. We assume that there will be some mismatch, 
since informal leaders might play a role in collaboration in the context of the 
implementation of an innovation next to the more formal leaders (Moolenaar et al., 
2011; Spillane, Halverson, & Diamond, 2004). 

2.2.3 Differences between subject departments

Recent studies on teacher collaboration have shown large differences in 
collaboration between schools or departments or (sub)teams, due to different 
features like the degree of definition or the number of distinct fields included in 
the school subject; the degree of sequence; the subjectmatter being perceived as 
being static or dynamic and the required or elective status of the subject (De Lima, 
2007; Siskin, 1994; Stodolsky & Grossman, 1995; Van Wessum, 1997). Studies 
also have shown variety in network measures among and within schools, such 
as among subject departments (Coburn et al., 2010; De Lima, 2007; Frank et al., 
2004; Moolenaar et al., 2012c; Siskin, 1994). In previous studies on collaboration 
it has been argued that it is important to focus on differences between subgroups 
such as departments while studying collaboration, since subgroups might develop 
norms that differ from the school culture which in turn might affect perceptions on 
collaboration (Coburn & Russell, 2008; Penuel et al., 2009) and as such the actual 
results of collaboration such as the implementation of an innovation. In order for 
teacher education to adaptively support their teacher educators’ collaboration inside 
the departments it is important to study the nature of differences in collaboration at 
the subject department level. 

2.2.4 Research questions

The national implementation of common goals and tests in teacher education 
programs provides the context to study teacher educators’ collaboration in subject 
departments. Teacher educators’ collaboration is studied by using a qualitative 
perspective, focussing on collaborative activities as well as a quantitative 
perspective, focussing on collaborative relations, both at an individual (ego) and at 
a collective (department) level. This leads to the following main research question:

(RQ) How are the quality and quantity of teacher educators’ collaboration related?
In order to answer the main question the following sub questions are stated;
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(RQ 1) How can the quality of teacher educators’ collaborative activities during 
innovation be described in terms of “story-telling and scanning”, “aid and 
assistance”, “sharing” and “joint work”, both at the individual and at the aggregated 
(department) level?

(RQ 2) How can the quantity of teacher educators’ collaborative relations be 
described, both at an individual level in terms of degree, betweenness, key-
players as well as at a network (department) level in terms of density, centrality 
and reciprocity? 
 

2.3 Method

2.3.1 Procedure and participants

This study was performed in a large primary teacher education institution in the 
Netherlands. In the Netherlands teacher education for both primary and secondary 
school teachers takes place in higher education institutes. In universities of applied 
science, a four-year trajectory leads to a bachelor degree in primary or secondary 
education. The particular institute in this study is organized in five different 
locations and employs 150 teacher educators. Each location is reponsible for the 
education of a group of future teachers, including guidance of workplace learning 
and assessments. Teams vary in size, ranging from 8 to 46 teacher educators. 
Subject departments1 are responsible for the development and implementation 
of the curricula. The institute’s curriculum consists of 14 different subjects, with 
pedagogy, Dutch language and mathematics as main subject areas. All 60 teacher 
educators in three subject departments: (1) mathematics, (2) Dutch language and (3) 
environmental science, were included in this study. The departments mathematics 
and Dutch language were chosen because they are core subjects in Dutch primary 
school curricula and are tested in a national knowledge test. The department of 
environmental studies was chosen because of the Dutch government’s emphasis 
on better preparation of children for a career in science (Programmaraad, 2004).
Of the 60 invited teacher educators, 51 agreed to participate in this study (response 
rate of 85%). Of these, 57% of the teacher educators were male. The age of the 
teacher educators varied between 31 and 64 years old (M = 48.5; SD = 9.2). Years 
of experience in teacher education varied between 1 and 35 years (M = 11.0;  
SD = 8.2). Table 2.2 presents the number of participants for each department and 
some background characteristics.

1 Subject departments in teacher education involved in this study differ from subject departments in 
secondary education by covering more than one location.
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Table 2.2

Participating teacher educators per department
Department Number of participants Years of experience 

in education 
Mean

Years of experience 
as teacher educator 

Mean

Mathematics 16 20.6   8.5

Dutch language 14 21.6   9.0

Environmental science 21 24.0 14.3

Total number of participants 51 22.5 11.3

To measure interdependence a questionnaire was used for collecting data on the 
collaborative activities. Although it is common to study interdependence using 
qualitative methods, given the large group of respondents a survey was deemed 
more feasible. Moreover, such an approach has been successfully used before in 
student interdependence studies (Blaney, Stephan, Rosenfield, Aronson, & Sikes, 
1977). To measure the networks, a network survey was used, as is common in 
network research (Scott & Carrington, 2011).
All 51 participants completed the two questionnaires during a teacher educator 
meeting where two researchers were present to assist the data collection process. 
Teacher educators completed the questionnaires individually and anonymously. 
Before completing the questionnaires the participants were informed about the 
nature and goals of this study.

2.3.2 Instruments

First, in order to map and categorize the collaborative learning activities of teacher 
educators, an interdependence questionnaire was developed consisting of 30 items, 
based on Little’s four levels of interdependence (Little, 1990) and one open question 
for adding collaborative activities that were not covered by the 30 items. For each of 
Little’s (1990) four categories for teacher collaboration items were constructed by the 
researchers. Respondents were asked to indicate the frequency of a certain activity 
that was mentioned in the item, using a five-point Likert scale varying from 1 (never) 
to 5 (very often). An exploratory factor analysis with Oblimin rotation was conducted 
to investigate construct validity of the questionnaire. This analysis revealed three 
underlying factors (instead of Little’s (1990) four categories), explaining 67.6% of 
the total variance with an eigen value above 1.0. Factor loadings suggested that  
these factors could be labelled as: (1) “joint work”; (2) “exchange of information 
and exchanging experience”, referred to as “information and experience”; and (3) 
“discussing work”, Cronbach’s alpha for the resulting scales varied from 0.92 to 
0.94. The constructed scales differed somewhat from the four categories used by 
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Little. Little’s categories “story-telling” and “aid” refer to exchanges with a low level 
of interdependence; the category “information and experience” in our study also 
refers to exchange with a low level of interdependence, but – as factor analysis 
showed – could not be seen as two different categories. Our scales “discussing 
work” and “joint work” show some resemblance with Little’s categories “sharing” 
and “joint work”, although “discussing work” more explicitly refers to sharing ideas 
regarding points of view, whereas Little’s “sharing” also refers to sharing student 
outcomes.
Pearson correlation coefficients were calculated in order to investigate overlap 
between the three scales. Correlations between scales were high. The scales “joint 
work” and “information and experience”, correlated 0.70; the scales “joint work” and 
“discussing work” 0.72; the scales “information and experience” and “discussing 
work” 0.70. Table 2.3 presents the scales, descriptions and item examples.

Table 2.3

Scales of the interdependence instrument, reliability, number of items, description and item examples
Scale and 
reliability

Number 
of items

Description Item example Mean SD

Joint work 

(α=0.94)

13 Joint evaluation of the programme and making 
adaptations on methods, lessons, tests, etc.

Adaptation 
of didactic 
approach

2.92 1.02

Information 

and experience  

(α=0.94)

10 Seeking information or giving information to 
colleagues and sharing experiences of asking 
questions concerning the knowledge base

Listening to 
information of 
a colleague

3.42 0.96

Discussing 

work (α=0.92)

7 Discussing the knowledge bases, the 
presentation of knowledge in the curriculum, 
discussing student goals and tuning on teaching 
and guiding students

Discussing the 
way to teach 
knowledge

3.38 0.98

Second, to map teacher educators’ collaborative networks whole network data were 
collected by means of an open-ended questionnaire in which respondents were 
asked to report with whom they shared a particular relation regarding collaboration 
on the innovation within the subject department. Background characteristics 
were used from the first questionnaire on collaborative activities. Three types 
of collaborative relations were included in the social network questions: (1) joint 
work; (2) seeking information; and (3) asking for advice. These three types of 
exchange are considered relevant to study collaboration within networks and 
were used in other recent network studies as well (Daly, 2010; Moolenaar, 2012). 
Table 2.4 presents an overview of the social network questions to assess these 
types of exchange within the social networks of teacher educators. Joint work 
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refers to work that teacher educators employ (while implementing the national 
knowledge standards) in collaboration (Little, 1990). Seeking information refers to 
social relationships for acquiring information (Granovetter, 1982; Wenger, 1998) 
and refers to Little’s (1990) category of story-telling. Asking for advice resembles 
Little’s (1990) category of aid and assistance and is of interest since receiving 
advice may be part of on-going development and may facilitate the adoption and 
implementation of reform and innovation in institutions (Moolenaar et al., 2011). 

Table 2.4

Social network questions to assess teacher educators’ networks
Scale Question (translated in English)

Information If I need information on the national knowledge base of my subject domain I turn to:

Joint work If I want to work collaboratively on (developing) lessons or tests in my subject domain I turn to:

Advice If I need advice concerning the implementation of the national knowledge base in my subject 
domain I turn to:

Strategies of extracting both ego-network as well as whole network characteristics 
were used (Hanneman & Riddle, 2011). First, matrices were constructed for each 
network question, for each subject domain separately. Every matrix was built in the 
same way: if a teacher educator i nominated teacher educator j as a relationship, a 1 
was entered in the matrix cell Xij. If teacher educator i did not indicate a relationship 
with teacher educator j, a 0 was entered in cell Xij. The procedure resulted in 
asymmetric matrices for every subject department for every network question 
asked, summarising all direct relationships among teacher educators. In order to 
analyse the networks, networks were made symmetrical by including only subject 
department members in the matrices. These matrices were necessary to calculate 
possible relations with actor characteristics. In order to assess to what extent 
the three networks of a subject department were related, a QAP test (Quadratic 
Assignment Procedure) to reveal statistically significant correlation scores between 
relations in different networks was performed4 (Hanneman & Riddle, 2011). Results 
on the networks at the department level were aggregated to obtain an overall picture 
of the relations between the networks (information, joint work, advice). In general 
all three subject department networks were weakly to moderately correlated. 
Correlation coefficients were: information - joint work r = .47; advice - joint work  
r = .36 and information - advice r = .43. These findings suggest that all networks 
measured different facets of teacher educators’ collaboration, and none of the 
networks showed extensive similarity with other networks.
 To elicit reliable network information we used a name generator technique 
described by De Lima (2010) to measure the network relations: respondents of 
each department were asked to indicate the people with whom they had established 
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a specific kind of relationship by free recall. The total number of relationships a 
respondent could elicit was free of choice but was restricted to actors within the 
department in order to get a complete image of each department’s collaborative 
networks. Additionally, to measure the strength of relationships, ratings varying 
from 1 (occurred only once) to 5 (occurred every week) were used.
 Third, in order to characterize the network structure at both the ego-level as 
well as the whole network level, network measures, for example, network density, 
were calculated using UCINET, specialised software to analyse network data 
(Borgatti et al., 2002). Network descriptive measures were calculated both at the 
ego-level (individual) and network level (subject department). 
 At an individual level the following variables were established. The degree 
was measured by scores on in-degree and out-degree and betweenness. In-
degree was calculated by numbering teacher educators by whom the respondent 
was nominated. Out-degree was calculated by numbering the teacher educators 
the respondent had nominated. Also, normalised scores were calculated as a 
percentage of the relationships of the whole network. Standard deviations for In- 
and Out-degree and also for the normalised scores were calculated.
Betweenness was measured by locating the shortest paths between all pairs of 
actors, and counting up how frequently each actor fell in each of these pathways 
(Freeman’s betweenness cf. Borgatti et al., 2002). The proportion of times that 
actors were “between” other actors for the sending of information was added for 
each actor to get a measure of actor centrality. This measure was normalised by 
expressing it as a percentage of the maximum possible betweenness that an actor 
could have had (Hanneman & Riddle, 2011). In order to calculate the individual 
measures the department network data were aggregated into one large network.
 At the subject department level, referred to as network level, the network 
was defined through the measures density, centralisation and reciprocity. The 
density of a network was measured by dividing the total numbers of ties that 
individuals report by the total number of possible ties. The networks’ centralisation 
was captured by the proportion of possible ties with others that were realised 
(reported in the survey). Scores ranged from 0 (no variability – all members of 
the network are chosen for information as frequently) to 1 (maximum variability – 
most educators in a network only nominate a single person in the network, while 
these teacher educators themselves are not nominated at all). Reciprocity was 
calculated as the number of reciprocal relationships in a department, divided by 
the total possible number of reciprocal relationships. The reciprocity of a teacher 
educators’ network may range from 0 (none of the relationships in the network are 
reciprocated or mutual) to 1 (all of the relationships in the network are reciprocated 
or mutual).
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2.3.3 Analysis

To characterize collaborative activities and network structure (subquestions RQ 
1 and RQ 2), descriptives means and standard deviations were calculated. To 
answer the first and second subquestion, referring to differences between subject 
departments, analyses of variance (ANOVA) were conducted, with collaborative 
activities (scales) and network attributes as the dependent variables and 
department (network) as the independent variable. Possible differences in network 
size between the three departments must be considered since size is critical for 
the structure (Hanneman & Riddle, 2011). Normalized scores are used to reduce 
the effects of difference in size. 
 Key players in the department networks were identified by calculating 
centrality measures per ego, using Degree-centrality and Freeman’s Betweenness-
centrality in Ucinet (subquestion RQ1.2). To find out if any relationship existed 
between the qualitative perspective and the quantitative perspective (RQ), scores 
of variables of both perspectives at the individual level were correlated using 
Pearson’s correlation coefficient.

2.4 Results

2.4.1 The quality of teacher educators’ collaborative activities

To assess the quality of the collaborative activities, as reported by teacher educators, 
on a scale of interdependence (RQ 1.1), mean frequency scores on each of the 
three scales, as derived from the questionnaire, were compared. Mean scores on 
the activity scales varied from 3.42 (“information and experiences” and “discussing 
work”) to 2.92 (“joint work”) on a scale from 1 to 5. Thus, collaborative activities 
with a low to medium level of interdependence occurred reasonably often, while 
highly interdependent activities (i.e., joint work) were perceived to a slightly lesser 
degree.
 The analysis of variance (ANOVA) that was performed to find possible 
relations between interdependence and belonging to a specific subject department 
showed that belonging to a specific subject department explained the variance 
for the scale “joint work” (F = 5.8) with a significance of p = 0.06. Table 2.5 shows 
means and standard deviations per scale at the department level. While most 
differences between departments were not statistically significant, looking at 
the standard deviation, it appeared that within the Dutch language department 
perceptions differed least, while differences in perceptions were largest for the 
mathematics department, meaning that mathematics teacher educators seemed 
to differ most from one another in the way they perceived their collaborative 
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activities. Dutch language appeared to have the highest scores on each of the 
three scales, meaning that educators in this department perceived to collaborate 
more frequently, followed by the mathematics department and the environmental 
science department, with slightly lower scores.

Table 2.5

Scale scores for collaborative learning activities per department
Scale Department Mean SD F(p)

1 Joint work 2.9 1.02 5.8
(0.06)

Mathematics 3.2 1.23

Dutch language 3.4 0.59

Environmental sciences 2.3 0.76

2 information an experiences 3.4 0.96 0.8
(0.77)

Mathematics 3.3 1.15

Dutch language 3.7 0.73

Environmental sciences 3.3 0.97

3 Discussing work 3.4 0.98 0.2
(0.81)

Mathematics 3.5 1.09

Dutch language 3.5 0.84

Environmental sciences 3.1 0.99

2.4.2 The quantity of teacher educators’ collaborative relations

With regard to teacher educators’ collaborative relations at both the ego-level as 
well as the whole network level (RQ 1.2) results showed variation, both between 
individual teacher educators as well as between subject departments. 
At the ego-network level, results on degree and betweenness, as calculated in 
Ucinet, are presented in Table 2.6, with descriptive statistics for each of the three 
networks, “information”, “joint work” and “advice”. Mean scores on degree varied 
only little between the three networks, meaning that on average teacher educators 
used only slightly more relations in the information network compared to their joint 
work and advice networks. The QAP procedure (see section 2.3.2) showed that 
these different networks only partially overlapped. Standard deviations showed 
differences between actors (see Table 2.6), meaning that educators differed in their 
network sizes. Some educators even showed a minimum score of zero relations 
(see Table 2.6), indicating that they were not participating at all in the collaborative 
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network. The analysis of variance (ANOVA), used to assess the variance in 
degree between individual educators, indicated that belonging to a specific subject 
department explained the variance in degree (Foutdegree = 4.3; Findegree = 5.8), with a 
significance of p = 0.02 for out-degree and p =  0.007 for in-degree. A comparable 
pattern as for degree was found for betweenness, with the “information” network as 
the most centralised. The mean number of times that an actor was found “between” 
other actors for exchanging information was 7.2. 

Table 2.6

Individual level network descriptives: degree and betweenness
Network In- and Out- degree Betweenness

M Sd/In* Sd/Out* Max** Min** M Sd

Information 2.0 1.6 2.4 8.0 0.0 7.2 16.7

Joint Work 1.8 2.1 2.8 16.0 0.0 5.9 14.3

Advice 1.7 1.7 2.9 14.0 0.0 4.3 12.3

* Sd/In refers to the standard deviation of all incoming relationships; Sd/Out refers to al outgoning relationships
**Max refers to maximum values; Min refers to minimum values

 Regarding the key players, the standard deviation for betweenness showed 
differences between educators (see Table 2.6), indicating that some educators were 
more central in their collaborative networks than others. These central educators 
are referred to as key players in the collaborative networks. A striking result was 
that the key players in each of the departments were located in one and the same 
location. This is an interesting result since it points at differences between locations 
in their conditions for collaboration. This result was not found for Betweenness 
centrality. Some of the key players occupied functional leading positions (chair of 
the department network), but this did not apply to all central actors, meaning that 
not only formal leaders are key-players in the collaborative network. Key players 
differed in age and years of experience. 

Results at the network level (subject department) are presented in Table 2.7, 
with descriptive statistics for the three network questions in each of the three 
departments. At the network-level results showed an overall density that varied 
between .05 and .49 indicating that most networks were not very coherent (see 
Table 2.7), since the maximum density is 1.0 when everyone is connected to 
everyone else. Taking the size of the networks into account, a density of .49 is 
reasonably dense and .05 is not dense at all. Variation between the departments 
in density was found.
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Table 2.7

Network level descriptive statistics: density, centralisation and reciprocity 
Density Centralization Reciprocity

M Sd. M Sd. M

Mathematics (N=19)

1. Information .39 1.23 .23 10.7 .33

2. Joint Work .49 1.32 .36 14.9 .38

3. Advice .38 1.15 .34 13.5 .25

Dutch language (N=12)

1. Information .30 1.07 .20   8.8 .29

2. Joint Work .29 1.06 .19   9.3 .29

3. Advice .28 0.98 .31 10.9 .16

Environmental sciences (N=20)

1. Information .10 0.57 .09 5.9 .13

2. Joint Work .08 0.55 .09 5.9 .25

3. Advice .05 0.40 .07 4.9 .09

Standard deviations in the mathematics department were relatively high (see Table 
2.7), indicating that there was much variation between teacher educators within 
the department in the number of relationships they had. Results indicated that the 
networks of teacher educators in the mathematics department had the highest 
density (respectively .39, .49 and .38), with the “joint work” network the most 
dense: of all possible relationships in the department, 49% were formed around 
“joint work”. Teacher educators in the environmental science department had the 
lowest network density. In their advice network, only 5% of all possible relationships 
in the department were formed. The Dutch language department showed network 
density levels slightly below the levels seen in the mathematics department. 
Department-level centralisation findings suggested that the networks were least 
centralised in the environmental science department and most centralised in the 
mathematics department. This means that in the environmental science department, 
relationships were more evenly distributed among teacher educators, whereas 
in the mathematics and Dutch language department, relationships were more 
centred around a few teacher educators. Findings for reciprocity reflected more or 
less the same pattern as found for the centralisation and density measures, with 
higher levels of reciprocity in the mathematics department and lower levels in the 
environmental science department. These findings indicate that in the collaboration 
network 40% of all relationships in the mathematics were reciprocal, but this was 
only 21% in the environmental science department.
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2.4.3 Relations between the quality and quantity of collaboration

Regarding the relation of both perspectives (RQ), Pearson’s correlations 
coefficients are presented in Table 2.8. Results showed a statistically significant 
positive correlation between ego-network descriptives degree and reciprocity and 
each of the teacher educator collaborative activities “information” and “joint work”, 
indicating that on an aggregated level the number of relationships as well as the 
direction of the relationships contributed to the frequency of activities employed, 
with a medium effect size (ranging from 31% to 47% explained variance). This was 
also the case for in-degree in relation to the activity “discussing”, although the effect 
size was somewhat smaller (29% of explained variance). However, no statistically 
significant relations were found between out-degree and reciprocity and the activity 
“discussing”. At the department level, statistically significant correlations were only 
found in the mathematics department and in one case in the environmental science 
department. In the Dutch language department negative correlations were found 
between out-degree and teacher activities, indicating that having more outgoing 
relationships diminished the number of activities; however, these correlations were 
not statistically significant and effect sizes were rather small. 

Table 2.8

Correlations between networking aspects and activity related aspects
Information Joint work Discussing

Overall NrmOutdegree1 .31*  .47** .17

NrmIndegree2 .36*  .45**  .29*
Reciprocity .38* .33* .18

Department

Mathematics network NrmOutdegree   .66** .43 .30

NrmIndegree .55*   .69**   .70**
Reciprocity .59*   .65** .39

Dutch language network NrmOutdegree -.21 -.26 -.05

NrmIndegree .18  .37 -.41

Reciprocity .57 -.54 .05

Environmental NrmOutdegree .22   .50* .11

science network NrmIndegree .07 -.28 -.04

Reciprocity .29  .02 .09
1 NrmOutdegree refers to the normalized scores on Outdegree
2 NrmIndegree refers to the normalized scores on Indegree 
** Correlation is significant at the 0.01 level (2-tailed) 
 * Correlation is significant at the 0.05 level (2-tailed)
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2.5 Conclusion and discussion

This study investigated teacher educators’ interactions while working collaboratively, 
using a qualitative and quantitative perspective. The aim of the study was to 
describe and to relate these two perspectives on teacher educators’ collaboration 
inside their subject departments, to assess teacher educators’ collaboration as it 
actually takes place during educational change. In the next subsections, we will 
discuss the most important findings regarding each of the research questions.

2.5.1 The quality of collaboration and variance per department

Different from Little’s (1990) four forms of collaborative activities, three different 
forms of collaborative activities of teacher educators could be distinguished in our 
data: “joint work”, “exchanging information and experiences” and “discussing work”. 
Teacher educators reported forms of collegiality with low levels of interdependence 
(such as exchanging information) relatively more often compared to activities with 
a high level of interdependence. This finding was also reported in previous studies 
on teacher collaboration (Bakkenes, Vermunt, & Wubbels, 2010; Doppenberg, 
et al., 2012a; Doppenberg et al., 2012b; Kwakman, 2003; Van Wessum, 1997). 
This indicates that teacher educator collaboration, as was assumed in our 
framework, can be compared to teacher collaboration with regard to the quality of 
the collaborative activities during educational change. Given the differences found 
between the three subject departments, our findings can add to the discussion 
regarding the meaning or nature of these differences. It appeared that teacher 
educators working within the environmental science department reported working 
together collaboratively less often than teacher educators within the other two 
departments. This can be seen in relation to the implementation of a new teaching 
method, in which the specific content of the subject matter appears to matter (Deng, 
2007; Grossman & Richert, 1988; Shulman, 1986). In line with our findings in the 
underlying study, Stodolsky and Grossman (1995) reported more collaboration 
within departments that are well defined, static and sequential in nature such as 
mathematics, compared to subjects without these features like English language 
and science. On the other hand Witziers and colleagues (Witziers, Sleegers, & 
Imants, 1999) reported that English teachers were more willing to collaborate with 
colleagues within the department than teachers in math or environmental science 
departments. In line with our own findings, De Lima (2007) reported on differences 
in interaction between departments, such as density and centrality in his study 
of two anonymous departments (A and B) in secondary education. Given the 
differences that were found in all of these studies evidence is accumulating that 
collaboration differs per department due to their specific features. This implies that 
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for supporting collaboration a different approach per department might be required, 
for example focussing on norms regarding collaboration both within the department 
and across departments (Coburn & Russell, 2008). More study is needed to further 
define these differences and find adaptive approaches that support collaboration 
as it presents itself within the departments. 

2.5.2 The quantity of collaboration and variation per department

Results for teacher educators’ relations were studied at the network level 
(department) and at the ego level (individual teacher educators). An overall trend in 
the results for the second subresearch question (RQ 2) was the difference between 
the collaborative networks (i.e., information, advice and joint work network), 
as shown by the results of the QAP test. This is an interesting result because 
it indicates that teacher educators interact with different colleagues for different 
purposes. This finding was also reported in studies of teacher networks (Daly, 
2010; Moolenaar, 2012) and indicates that, in order to get a complete picture of 
teacher educators’ collaboration it is important to ask different network questions. 
 With regard to the network characteristics (degree, betweennes on the 
ego-level and density, centrality and reciprocity at the network level) in general, 
results indicated low to medium coherence in the networks. This indicates that 
conditions for collaboration, such as a dense and coherent network with strong 
ties between educators, as described in network studies (Finnigan & Daly, 2012; 
Krackhardt, 1992) were not fully met. Since trust and proximity are considered 
important conditions for forming relations (Daly, 2010), our results might imply that 
for teacher education institutes it is important to do more to build trust inside the 
departments and make improvements with regard to proximity in order to increase 
collaboration.

2.5.3 Key players in the networks

Network results indicated that some teacher educators occupied a more central 
position than others within their department, which might indicate them as key 
players (Atteberry & Bryk, 2010; Ferligoj, Doreian, & Batagelj, 2011). Two findings 
were of special interest in this respect. First, although one might expect that the 
central positions were occupied by educators with a formal structural position, 
such as department leaders, this was not always the case. Apparently, others 
than formal leaders are central to the network. This is an interesting result from a 
more organizational perspective, because leadership might be distributed among 
teacher educators, instead of being concentrated in formal leadership positions 
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(Spillane, 2005). It also means that teacher educators in formal roles do not always 
enact their intended advisory role (Coburn & Russell, 2008; Moolenaar et al., 2011; 
Penuel et al., 2010). 
 Second, all key players were located in one same location, of five locations 
of the teacher education institute. This might indicate that, next to departments, 
locations differed in their conditions for forming relations, and, as a result, for 
collaboration. Further research is needed to gain more insight into a possible 
relation between location characteristics and centrality of individuals.

With regard to differences between departments, again, some interesting findings 
became clear, indicating that collaboration is perceived differently by different 
departments. The math department differed from the other departments with 
respect to density and centrality. The collaborative relations in this department 
were more coherent, meaning that resources are exchanged more easily and more 
members are involved in the collaborative process, with positive implications for 
sustaining innovation (Moolenaar et al., 2011). Possibly this occurred as a result of 
their history in collaboration in national and regional mathematics networks (e.g., 
WC-bel a former regional mathematics network in the south of the Netherlands and 
Panama a national mathematics conference), but also aspects like a well-defined 
subject content (Stodolsky & Grossman, 1995) or department culture (De Lima, 
2007; Siskin, 1994) may play a role in this coherence. 

2.5.4 Relations between the quality and quantity of teacher educators’ collaboration

Results showed few relations between activity related aspects (interdependency) and 
networking aspects (degree, reciprocity), except for the mathematics department, 
where associations were found between all three forms of collaboration and degree. 
Especially the association of high interdependent collaborative activities like “joint 
work” with reciprocity and degree in this department were relatively strong and 
statistically significant at the 0.01 level. Given the absence of further statistically 
significant relations between the two perspectives in the other networks, this is an 
interesting result. It means that it is important to include both perspectives in further 
study of teacher educators’ collaboration. Also, by relating both perspectives a 
more comprehensive view on teacher educators’ collaboration can be obtained. 
For example, as was shown in this study, collaboration among teacher educators 
can gain not only from enhancing the quality of collaborative activities in general or 
“joint work” activities in particular, but also from forming more relations inside the 
departments, especially in the environmental science domain and from developing 
the strength of ties. 
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2.5.5 Limitations

Like all research, this study had its limitations. In this baseline study we focused 
on teacher educators of specific subject domains within five different locations of 
one primary teacher education institute. Due to the level of analysis, the response 
group for each of the subject departments was relatively small. Therefore, caution 
is needed in generalising results. Additionally, in future research, a more qualitative 
investigation of interdependence related and networking aspects of teacher 
educators’ collaboration may provide a deeper understanding of teacher educators’ 
collaboration. 
 Although several techniques were used to explore teacher educators’ 
interactions, another limitation is that data were collected at one single moment. 
A longitudinal design would open possibilities to follow the participants during a 
longer period of time, while passing through several phases within the innovation. 
Since the implementation of the national knowledge bases can be considered a 
large-scale educational innovation, it may be assumed that over time changes in 
interactions and collaboration might occur.

2.5.6 Implications

The results of this study might be useful when aiming at enhancing the quality and 
quantity of teacher educators’ collaboration during educational change. Increasing 
awareness among teacher educators regarding their own collaborative behaviour 
in terms of quality and quantity might be an important first step. Results of this 
study can be used by teacher educators or administrators to reflect on quality and 
quantity of their collaboration and to set goals for further developing collaboration 
within the departments. Such goals should be related to both qualitative and 
quantitative aspects, for example encouraging teacher educators’ “joint work” 
collaborative activities inside the department to increase interdependence in the 
relationships. Also, supporting exchange of experiences and successes related to 
the innovation (story-telling) as a means to build trust might help to develop forming 
relationships and increase interdependence in the relations. Next, improving 
accessibility or reachability of teacher educators, for example by using digital 
communication tools or aligning educators’ lesson schedules across locations, can 
be used as a means to support educators in forming and maintain relations despite 
geographical distance. For reaching such goals this also involves a critical review 
and prioritizing of all departments activities. The findings regarding key-players 
imply that acknowledging and supporting informal leaders within the department 
in their role might help sustaining and increasing coherence in the networks. 
Finally, in order to prevent undesirable differences in implementation it might help 
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departments to regularly tune their approach with one another.
For further study of teacher educator collaboration, the results imply a need for 
using the two perspectives on collaboration, since each perspective provides its 
own unique insights. It might be interesting to investigate how these perspectives, 
being unique or (partly) overlapping, can explain collaboration or possible changes 
in collaboration. To confirm our results it is important to repeat this study in other 
(international) teacher education institutes.
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3 Teacher Educators’ Perceptions of Collaboration     
   Investigated Longitudinally1

Abstract

Collaboration is an important factor for innovation in (higher) education. In this 
study, teacher educators’ perceptions of their own collaboration were studied from 
a qualitative (e.g., the types of collaborative learning activities conducted) as well 
as a quantitative (e.g., collaborative relations) perspective in order to obtain a 
comprehensive view of teacher educators’ collaboration. The implementation of 
a national innovation in teacher education in the Netherlands formed the context 
for this study. Teacher educators in three subject departments participated in the 
research: mathematics, Dutch language, and environmental science. Growth curve 
modelling was used to analyse the development of teacher educators’ perceptions 
of collaboration in terms of the two perspectives. Data were collected in four waves 
during two years in one particular teacher education institute in the Netherlands. 
Results showed overall changes in teacher educators’ perceptions  of collaboration:  
a quadratic (i.e., u-shaped) curve for the quality of collaboration and a cubic (i.e., 
decrease-increase-decrease) curve for the quantity of collaboration. Also, large 
differences between individual teacher educators were found. Cognitive and 
geographical proximity between teacher educators and teacher educators’ central 
positions in the network contributed positively to the development of collaboration. 

  
 
 
 

 
 
 
 
1 This chapter is submitted for publication as: Heldens, H., den Brok, P., & Bakx, A. Teacher educators’  
perceptions of collaboration investigated longitudinally.
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3.1 Introduction

Recent research has provided growing support for the assumption that collaboration 
is an important factor for teacher learning at the workplace as well as for innovation 
in education (Horn & Little, 2010; Levine & Marcus, 2010; Tynjälä, 2008). 
Collaboration at the workplace has been studied in settings such as Professional 
Learning Communities (PLC), Communities of Practice (CoP), and teams and 
networks (Giles & Hargreaves, 2006; de Laat, Lally, Simons, & Wenger, 2006; Lave 
& Wenger, 1991; Little, 2002; Sleegers, den Brok, Verbiest, Moolenaar, & Daly, 
2013). Studies have provided important knowledge about, among other things, 
conditions that support collaboration and collaborative learning (Dillenbourg, 1999; 
Kreijns et al., 2003; Lave & Wenger, 1991), interaction between individual and 
collective learning (Lane, Crossan, & White, 1999) and collaboration in formal and 
informal settings (Little, 1990; Tynjälä, 2008).  As identified by Olivera and Straus 
(2004), studies often distinguish between two different dimensions of collaboration, 
(1) a qualitative dimension which focuses on resources, such as knowledge or 
experiences that are exchanged, and in which the influence on cognitive processes 
and outcomes of collaboration is examined; and (2) a quantitative dimension which 
focuses on relations between learners and in which the relations between co-
workers or learners are examined. Recent studies emphasise that the combination 
of these two dimensions can provide a deeper understanding of collaboration 
(Kreijns et al., 2003; Moolenaar, 2012; van den Bossche et al., 2006). Many past 
studies, however, have focused on only one of the two dimensions, mostly the 
qualitative dimension,  leading to an incomplete image of collaboration. Insights in 
social aspects of collaboration, such as ‘who is collaborating with whom’, remain 
unclear in these studies. In the present study we aim for a more comprehensive view 
on collaboration by investigating both dimensions of collaboration--the qualitative 
and the quantitative--following a longitudinal design, here in the context of teacher 
educators working collaboratively during a large-scale innovation. 
 Most of the previously mentioned studies focused on teachers or student 
teachers and not on teacher educators or professionals in higher education. 
Although research in the field of teacher education and, more specifically, on the 
teacher educator, has grown in recent decades, only a few studies have focused 
on teacher educators’ collaboration (Hadar & Brody, 2010; Nevin et al., 2009). 
In the study of Hadar and Brody (2010), for example, conditions were identified 
that foster teacher educators’ collaboration in the collaborative setting of a specific 
professional development project. The study, focusing on the qualitative dimension 
of collaboration, showed that educators’ motivation to join collaborative processes 
was based on sharing the same vision and a desire to improve teaching. In Nevin 
and collegues’ review (2009), teacher educators’ collaborative work was discussed 
in relation to learning outcomes such as changes in teaching strategies. Their 
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study concluded that educators’ interdependence for resources led to a need to 
exchange resources in order to complete complex tasks. Both studies, however, 
lacked a focus on relations and their structures as element of collaboration. 
 Previous studies on collaboration in organisations (Coburn & Russell, 2008; 
Daly, 2010; Frank et al., 2004; Fullan, 2007) showed the importance of collaboration 
for innovation, but rarely used a longitudinal design. Thus, it is unclear whether 
teacher educators’ collaboration is stable over time and, if not, how and why it 
changes. 
 Following studies on communities of practice, educational innovation, 
and networking studies, it might be assumed that there is some kind of change in 
collaboration over time. For example, in Wenger’s theory of Communities of Practice 
(1998), several stages are distinguished in the development of a community, each 
with different emphases on and types of learning activities. Giles and Hargreaves 
(2006) studied collaboration during large-scale innovations using a more top-down 
perspective. They concluded that excessive micro-management and control, for 
example by the governement, in time causes a reduction in teacher autonomy and, 
as a result, a decline of professional collaboration. 
These studies illustrate that both bottom-up as well as top-down processes can 
cause changes in collaboration over time, but it is unclear what these changes 
will actually look like. To date, empirical support for these theories is limited. Most 
studies were single moment studies or studies with a pre-post-test design instead 
of a longitudinal design. Some evidence on collaboration over time is available from 
studies using a social networking perspective (thus focusing on the quantitative 
dimension) (Hallinger & Heck, 2011).
 In a study of Martinez and collegues, sharing information by students in a 
computer supported collaborative environment was studied in a three year project 
(Martinez, Dimitriadis, Rubia, Gómez, & De La Fuente, 2003). This study showed 
a decline in network relations over time, with an increase towards the final phase 
of the project. Other available network studies using longitudinal data focused on 
friendship, lifestyle or health issues, or migrant acculturation (Rienties & Kinchin, 
2014; Snijders, 2011). These studies showed that relations in a social network 
are not stable over time, but they did not show a consistent pattern in network 
development.

3.1.1 Context of the study

The current study will map collaboration of teacher educators in a context in which 
an educational innovation was being implemented, to gain deeper insight into the 
dynamics of collaboration. This innovation concerned a national reform in teacher 
education in the Netherlands: the construction and implementation of national 
knowledge standards for all subjects in teacher education (HBO-raad, 2009), which 
can be seen as a Dutch answer to the international debate on concerns about the 
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quality of teachers and teacher education (Cochran-Smith & Zeichner, 2005).
 For teacher education programmes this innovation involved the construction 
of knowledge standards (for each of the 14 school subjects) in which key concepts 
and learning goals are described. Among the school subjects are pedagogy, 
Dutch language, and mathematics, considered as core subjects, and subjects in 
the domains of environmental science (geography, history, science, humanities) 
and arts (art, drama, physical education). For the school subjects of mathematics 
and Dutch language, national tests for prospective teachers were developed and 
implemented in every primary teacher education institute in the Netherlands. 
For teacher educators, this meant a re-evaluation and adaptation of the learning 
goals and content of their courses to make sure all the concepts and learning 
goals as presented in the national knowledge standards were integrated into their 
programmes. In the present study we follow the implementation of this reform 
during its initial two years. Start of the data collection followed immediately after 
the kick-off of the implementation in the participating teacher educator institute. At 
this time, teacher educators  were already collaborating in subject departments, for 
example in order to collectively develop lesson materials or tests.
 The specific aim of the present study is to gain insight into teacher 
educators’ perceptions of their own collaboration by describing and interpreting 
changes in teacher educators’ perceptions of the quality of collaboration (e.g., the 
collaborative learning activities conducted) and the quantity of collaboration (e.g., 
the relationships involved) over a long period of time. This combined perspective is 
described in-depth in the following sections. 

3.2 Collaboration

In a recent review study on collaboration (Vangrieken et al., 2015), teacher 
collaboration was defined as “joint interaction in the group in all activities that are 
needed to perform a shared task” (Vangrieken et al., 2015, p. 23). Collaboration can 
occur in different forms, varying from collaboration between colleagues in a group 
to more complex forms such as Communities of Practice (CoP) or Professional 
Learning Communities, and can occur within different settings, ranging from 
formal to informal settings, such as formal meetings within the subject department 
or informal online collaboration between colleagues via e-mail (Curtis & Lawson, 
2001; Dillenbourg, 1999). Little (1990) refined the rather generic construct of 
collaboration and distinghuished different forms of collaborative activities on a 
continuum, ranging from independent to interdependent, as a way to distinghuish 
between deep-level collaboration and more superficial types of collaboration. 
Deep-level collaboration touches the underlying believes of teachers and is 
needed to make educational changes and to provide opportunities for teacher 
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learning (Doppenberg et al., 2012b; Levine & Marcus, 2010). Studies on teacher 
collaboration show that such deep-level collaboration is less frequent due to the fact 
that teachers seem to restrict themselves to safe and unthreatening environments 
and tend to avoid cognitive conflicts. In addition, deep-level collaboration requires 
high levels of interdependence which can conflict with teachers need for autonomy 
(Kelchtermans, 2006; Moolenaar, 2012; Vangrieken et al., 2015).

3.2.1 Qualitative dimension of collaboration

Nowadays, strong attention is being paid to the intermediate processes that give 
rise to effective collaboration (van den Bossche et al., 2006). For example, Little 
(1990; 2003) studied learning activities that occur during collaboration and their 
level of interdependence, and related the results to learning and effectiveness 
for professional development. Other authors also found that teachers perceived 
discussing with colleagues, asking questions, exchanging experiences and ideas, 
or developing new materials in collaborative settings as valuable for improving 
their teaching practice and, as a consequence, for their learning  (Kwakman, 2003; 
Meirink et al., 2010). In their study of collaboration as a context for learning, Meirink 
and colleagues (2010) concluded that interdependence in the working relations 
within teams played a key role in learning. Based on Meirink’s study it might be 
assumed that Little’s (1990) forms of collegial interactions can be seen as indicators 
for collaboration. In the current study we follow Little’s cognitive distinction of 
categories for learning activities--storytelling, aid and assistance, sharing and joint 
work--as indicators for the qualitative dimension of teacher educators’ collaboration.
 Recent studies have shown that these collaborative learning activities 
occur in multiple settings, both formal and informal (Doppenberg et al., 2012a; 
Tynjälä, 2008). Teacher research shows differences between teachers in the 
way they perceive collaborative learning activities; for example, the frequency of 
their activities in different settings (Doppenberg et al., 2012a). While performing 
collaborative learning activities, teacher educators exchange resources, such as 
experiences, ideas, or lesson materials (Little, 1990; Meirink et al., 2010). This 
exchange is seen as the qualitative dimension of collaboration (Dillenbourg, 1999; 
Van den Bossche et al., 2006). 
 Based on the above mentioned literature on the qualitative dimension 
of collaboration, we assume that teacher educators perform different types of 
collaborative learning activities during the implementation of an innovation and that 
these types resemble those of Little (1990), found in research on teacher learning. 
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3.2.2 Quantitative dimension of collaboration

Research in the domain of social studies has focused on the role of social relations 
in organisations with regard to innovation and collaboration (Burt, 1997; Lin, 2001). 
Recent research stresses the importance of including relational aspects in studies 
on collaboration in order to gain more insight into the interplay between relations and 
the exchange of resources between actors; for example, the knowledge between 
teachers within schools (Coburn & Russell, 2008; Daly, 2010; Moolenaar, 2012). 
These studies often use networking theory in order to describe and explain the 
social fabric of organisations or schools (Borgatti & Cross, 2003; Scott & Carrington, 
2011). Networking theory is based on three key assumptions: (1) resources 
such as information and knowledge are exchanged in the relationships between 
individuals, (2) individuals are not independent but interdependent because they 
are embedded in a social structure, and (3) social networks provide opportunities 
for, but also constraints on, the actions of individuals and organisations (Scott & 
Carrington, 2011).
 In a social network, individuals (e.g., teacher educators) are embedded 
within dyadic relationships, and dyadic relationships are embedded in larger 
subgroups of three or more actors (e.g., subject departments) that eventually 
shape a network (Wasserman & Galaskiewicz, 1994). Social network analysis 
(SNA) provides opportunities to identify the distribution of access to and exchange 
of resources within teacher educator teams (Scott & Carrington, 2011). Social 
relations are important in relation to what is learned and how effective this learning 
is at an individual as well as a collective level. Crucial to the exchange of resources 
in the network is the structure or quantity of the social relationships that form this 
network (Burt, 1997; Lin, 2001). 
 Recent studies on teacher networks show variety in network relations 
among and within schools, such as among subject departments  (De Lima, 2007; 
Coburn et al., 2010; Frank et al., 2004; Moolenaar et al., 2012; Penuel et al., 
2009). Also, changes in relationships occur over time; examples include changes 
in participation patterns in computer supported collaboration (de Laat, Liponen, & 
Simons, 2007) or changes in network density (Martinez et al., 2003). It might be 
expected that these differences and changes in relations and density also occur in 
teacher educators’ networks. 

3.2.3 Changes in teacher educators’ collaboration

Some studies on collaboration used an innovative context to measure outcomes of 
collaboration or of learning in collaborative settings (Bakkenes et al., 2010; Little, 
2002; Meirink et al., 2010). Although these studies provided deeper insight into the 
actual collaborative processes that take place at the workplace, they did not reveal 
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possible changes in collaboration over a longer period of time.  
 Several theories make predictions on changes or development in 
collaboration over time (Fullan, 1990; Huffman & Hipp, 2003; Wenger, 1998). Based 
on existing theories on the development of collaborative settings over time, it takes 
some time for a community to develop (Fullan, 1990). Huffman and Hipp (2003) 
found changes in collective learning during different developmental stages of a 
PLC: during the initial stage of a PLC, sharing information is an important learning 
activity, whereas in a later stage, joint activities and application of knowledge and 
skills are the main learning activities.

Also, Wenger (1998), who described the stages of development of a CoP, suggested 
changes in learning activities within a PLC over time: during the potential stage, 
learning focuses on actors finding each other and discovering commonalities, 
whereas in the active stage of the CoP, actors actually engage in joint activities and 
create artefacts or adapt to change. Following his model of development of a CoP, 
both activities and relations show a decline at a later stage during the development 
of the CoP (see Figure 3.1). In their study on sustainability of PLCs in innovative 
schools, Giles and Hargreaves (2006) concluded that large-scale innovations can 
impede the sustainability of professional learning communities in the long run, 
caused by what they call ‘the attrition of change’. However, following literature on 
innovation diffusion processes in organisations (Rogers, 2010), one also might 
expect collaboration to expand during the process, as a result of the increasing 
number of adopters.

Figure 3.1 Stages of Development of CoP (Wenger, 1998)
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In Rogers’ innovation adoption model (2010), the number of adopters increases, 
although at a different pace at each stage of the innovation (see Figure 3.2). So, 
based on Wengers’ model of development of CoPs, Huffman and Hipp’s model on 
development of PLC’s, and Rogers’ model of innovation adoption, one might expect 
a change of collaboration over the course of the implementation of an innovation. 
The theories agree on an initial increase in the cohesiveness and strength of a 
network and increase of learning activities, but disagree on what happens after 
this initial phase, although one might suspect at least a levelling at a later stage, or 
even a decrease in both dimensions. This assumption is supported by the findings 
of Giles and Hargreaves (2006), who also found that collaboration changes during 
the process of innovation and decreases over time. In the current study we use a 
longitudinal design to find out if, and if yes, what kind of changes occur in teacher 
educators’ perceptions of their collaboration during the innovation process. 
 Based on the aforementioned studies one might assume that during the 
implementation of the national knowledge standards in teacher education institutes, 
at least changes will occur in teacher educators’ perceived collaboration, and that 
both teacher educators’ relations as well as their collaborative learning activities 
will change during this implementation.

3.2.4 Factors affecting collaboration

Given the assumption that teacher educators’ perceptions of their own collaboration 
changes during the course of the implementation of an innovation, it is interesting 
to search for factors that might contribute to these assumed changes. Since 
relational aspects are considered important for learning, in this study focus is 
placed on relational aspects that might affect collaboration. Actors within a network 
usually differ in the number of relationships they employ, whereby some occupy a 
more central position in their network than others, in SNA referred to as centrality 
(Freeman, 1979; Granovetter, 1982). The centrality of an actor is an indicator of 
that person’s influence in a network. More influential actors might be actors that 

Figure 3.2 Innovation adoption model (adapted from Rogers, 2010)
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also have more formal responsibilities such as being team leaders or department 
chairs; however, this is not always the case, as was shown in studies on teacher 
networks (Moolenaar et al., 2012; Penuel et al., 2009).  Recent research has shown 
that regarding the quality of the relationships, a difference in centrality leads to 
differences between learners in the way they benefit from their network; for example, 
central actors have more access to resources that flow in the network than actors 
in the periphery of the network (Daly, 2010; De Laat et al., 2006; de Lima, 2007). 
At the level of the whole network, the lack of sufficient relationships can impede or 
constrain the network’s capability to facilitate collective action and achieve desired 
goals, such as the implementation of national knowledge goals in the curricula 
(Daly & Finnegan, 2010; Hite et al., 2005). Moolenaar (2012) found in a study 
of 53 primary schools in the Netherlands that cohesiveness of teacher networks 
increased collective efficacy, and indirectly influenced student achievement.  In this 
study both aspects, actor centrality, cf. Freeman (1979), as well as a more formal 
leading position, as described by being a chair of the department, are included as 
factors that might affect collaboration. 
 Multiple studies have found evidence that homophily, the principle that 
contact between similar people occurs at a higher rate than between dissimilar 
people, plays an important role in the forming of ties (McPherson et al., 2001).  
A strong predictor of tie formation is proximity (Knoben & Oerlemans, 2006), which 
refers to physical distance, also referred to as geographical proximity, or cognitive 
distance, also referred to as cognitive proximity, for example when actors share the 
same subject knowledge, between people (De Lima, 2007; Coburn et al., 2010). 
Since the exchange of resources takes place through relations, it can be assumed 
that both proximity as well as centrality might affect teacher educators’ (changes in) 
perceptions of collaboration with regard to the quantitative as well as the qualitative 
dimension. Also, more personal individual characteristics such as age, years of 
experience, and gender might affect teacher educators’ (changes in) perceptions 
of collaboration and therefore are included in this study.

3.2.5 Research questions

The study attempts to answer the following research questions: 

RQ What changes are visible in teacher educators’ perceptions of  the quality and 
quantity of their own collaboration (in terms of collaborative learning activities and 
collaborative relations) during an innovation? 
 
(RQ 1) What overall development is visible in teacher educators’ perceptions 
of collaboration over time in terms of collaborative learning activities and 
collaborative relations? 
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(RQ 2) What pattern of development can be found in the development of teacher 
educators’ perceptions of collaboration in terms of collaborative learning activities 
and collaborative relations ?
 
(RQ 3) To what degree are changes in qualitative and quantitative elements of 
collaboration different for individual teacher educators? 
 
(RQ 4) To what extent do proximity (as described by cognitive and geographical 
proximity), centrality (as described by the number of ties and being a member 
or chair in the department), and personal factors (e.g., age, gender, years of 
experience) explain individual differences (in changes) in teacher educators’ 
perceptions of collaboration in terms of the quality and quantity of collaboration?

3.3. Method

This study was conducted at a large primary teacher education institution in the 
Netherlands. In the Netherlands, teacher education for both primary and secondary 
school teachers takes place in higher education institutes. In universities of applied 
science a four-year trajectory leads to a bachelor’s degree in education. Teacher 
education staff are a mixture of teacher educators with academic master’s degrees 
and teacher educators with bachelor’s degrees. 
 The particular primary teacher education institute that is the context of 
the present study is, as stated by the organisation itself, a learning organisation. 
The institute is organised in five different geographial locations and employs 150 
teacher educators in the south of the Netherlands. The five locations are led by 
a management team consisting of two principals with shared responsibilities and 
team managers for each location (team). Each location’s team is responsible 
for the education of a group of future teachers, including guidance of workplace 
learning and assessments. Teams vary in size, ranging from eight to 46 teacher 
educators, and serve student populations varying from 100 to 500 students. 
Subject departments are responsible for the development and implementation 
of the curricula. The obligatory implementation of the knowledge bases in this 
institute is a collaborative effort of teacher educators in the subject departments, 
aiming at reaching the national learning goals. And although the knowledge goals 
and tests are being developed at a national level, each institute is responsible 
for its own implementation and is free in choosing an implementation strategy. In 
this particular institute the implementation is led by the management team and is 
carried out by the subject departments.
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3.3.1 Procedure and participants

Each of the locations participated in the study. The locations together serve 
a population of 1,800 student teachers. All 60 teacher educators from three 
departments were included in this study: (1) mathematics, (2) Dutch language, and 
(3) environmental science. The departments of mathematics and Dutch language 
were chosen because they are core subjects in Dutch primary school curricula 
and because student teachers are tested in a national knowledge test of these 
subjects. The department of environmental studies was chosen because of the 
Dutch government’s emphasis on the better preparation of children for a career in 
science (Programmaraad, 2004).

Data were collected during two years, following the process of implementation, 
at four measurement occasions (see Figure 3.3). The first measurement followed 
immediately after the collective kick-off of the project. The second measurement 
(T2) followed after five months, and the third (T3) and fourth (T4) measurements 
followed in the second year of implementation, after 12 and 17 months, respectively. 
An important aspect of the implementation process was the release of the test 
syllabi, which contained specific information on knowledge goals and test matrices 
for the national knowledge tests of the subjects Dutch language and mathematics 
during the second year of data collection in-between occasions T3 and T4. A few 
weeks after T4, the first national tests were scheduled in order to test the knowledge 
of student teachers of mathematics and Dutch language. Participating teacher 
educators completed two questionnaires at each of the four measurements.
 Of the invited teacher educators, on average 50 agreed to participate in 
this study (mean response rate of 83%). A total of 29 teacher educators completed 
the questionnaires for all measurements; the rest completed the questionnaires 
on some of the four measurements; reasons for incidental non-responses were 
absence at the days of data collection, one respondent changed positions, and 
two respondents retired. Of the participants, 57% were male. The age of the 

Semester 1
(year one)

Start 
data collection

Semester 2
(year one)

Second
Measurement

Semester 1
(year two)

Third 
measurement 

Semester 2
(year two)

Fourth
Measurement

Student-
teacher’s

test

Release
of

syllabi

Kick-off
implemention

Figure 3.3 Timeline of data collection and implemention of study 2
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teacher educators varied between 31 and 64 years (M = 48.5; SD = 9.2). Years 
of experience in teacher education varied between one and 35 years (M = 11.0; 
SD = 8.2). Table 3.1 presents the number of participants for each department per 
occasion.

Table 3.1

Participating teacher educators per department per measurement moment (T1, T2, T3 and T4)
Department Participants 

T1
Participants 

T2
Participants 

T3
Participants 

T4
Participants 

Mean 
T1- T4

Mathematics 16 14 14 11 14

Dutch language 14 15 15 16 15

Environmental science 21 24 18 20 21

Total participants 51 53 47 47 50

Response rate (n=60) 85% 88% 78% 78% 83%

3.3.2 Instruments

The qualitative dimension of collaboration was measured by collecting data on 
teacher educators’ perceived collaborative learning activities. A questionnaire, 
based on Little’s (1990) categories for collaboration, consisting of 30 items on 
a five-point-Likert scale, was constructed. For sample items on each scale, see 
Table 3.2. Factor analyses revealed three scales, with a high reliability indicated 
by Cronbach’s alphas varying from .87 to .95 (see appendix 2). Factor loadings 
suggested these scales could be labelled as ‘exchanging information and 
experience’, ‘discussing’, and ‘joint work’. Factor analyses were repeated after each 
occasion with comparable results. Pearson correlation coefficients were calculated 
in order to investigate overlap between the three scales. Correlations between 
scales varied from .50 for correlation between scales ‘exchanging information’ and 
‘discussing’ at T2, to .82 for correlation between scales ‘joint work’ and ‘discussing’ 
at T4 (see appendix 2). Since these correlations were relatively high, it can be 
argued that these scales rather form one overall dimension. Therefore a new 
variable was calculated as a mean score of the three subscales. This variable was 
labelled ‘Collaborative Learning Activities’.
 Second, the quantitative dimension was measured using network data. At 
each of the four occasions, network data were collected by means of an open-ended 
questionnaire in which respondents were asked to report with whom they shared 
a particular relation related to the innovation at hand (Scott & Carrington, 2011). A 
name generator technique was used by presenting each respondent a coding list 
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consisting of all colleagues within the subject department (Fischer, 1982). Three 
types of exchange were included in the social network questions: (1) joint work, (2) 
seeking information, and (3) asking for advice (see Table 3.2). Joint work refers to 
work that teacher educators employ (while implementing the national knowledge 
base) in collaboration (Little, 1990). Seeking information refers to collaborative 
relationships for acquiring information (Granovetter, 1982; Wenger, 1998) and 
refers to Little’s (1990) category of storytelling and exchanging information. Asking 
for advice resembles Little’s (1990) categories of aid, assistance, and sharing, and 
is of interest since receiving advice may be part of on-going development and may 
facilitate the adoption and implementation of reform and innovation in institutions 
(Moolenaar, et al., 2014).

Table 3.2

Sample items per collaborative learning activity scale and social network questions to assess teacher 
educators’ social relations
Scale description Question (translated in English

Qualitative dimension sample items per scale

Exchange of information 
or experience

I listen to information of a colleague regarding the implementation of the 
knowledge base

Discussing work I discuss methods for teaching knowledge regarding the implementation of the 
knowledge base with a colleague

Joint work Together with a colleague we adapt our lesson materials to realize the 
implementation of the knowledge base

Quantitative dimension (e.g. network) questions

Information If I need information on the implementation of the national knowledge base of  my 
subject domain I turn to: [insert names]

Joint work If I want to work collaboratively during the implementation of the national 
knowledge base on (developing) lessons or tests in my subject domain I turn to: 
[insert names]

Advice If I need advice concerning the implementation of the national knowledge base in 
my subject domain I turn to: [insert names]

In this study, strategies of extracting both ego-network as well as whole network 
characteristics from the questionnaire data were used (Scott & Carrington, 2011). 
First, matrices were constructed for each network question, for each subject 
domain separately. Every matrix was built in the same way: if teacher educator 
i nominated teacher educator j as a relationship, a 1 was entered in the matrix 
cell Xij. If teacher educator i did not indicate a relationship with teacher educator 
j, a 0 was entered in cell Xij. The procedure resulted in symmetric matrices for 
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every subject department for every network question asked, summarising all direct 
relationships among teacher educators. Also, background characteristics such as 
age, gender, being a member or chair of the department, geographic location, etc., 
were added in attribute files in order to use these data to analyse the networks. 
Next, network properties were calculated using UCINET, specialised software to 
analyse network data (Borgatti et al., 2002). To assess the quantitative dimension, 
we used SNA to calculate network measures that reflect teachers’ patterns of social 
interaction. We computed degree of centrality measures for each of the teacher 
educators to determine the total amount of ties an individual sends (out-degree) 
and receives (in-degree) in the knowledge base implementation network.
 Since all activities in the qualitative dimension were calculated into one 
total variable Collaborative Learning Activities (CLA), a comparable procedure 
was followed with regard to the network relations. A total degree per actor was 
calculated by adding up the degree per actor for each network question. This led 
to a variable referring to the social relations per actor. This variable was named 
Collaborative Relations (CR).

3.3.3 Analysis 

Data on each dimension of collaboration were analysed following a step by step 
approach. First, descriptives like means and standard deviations for CLA and CR 
at the four measurements were calculated (see Table 3.3). 
 In order to find an answer to the first research question on perceived 
collaboration changes over time, we used multilevel analyses in SPSS to compare 
the means at the four measurement moments (Snijders & Bosker, 1999). Multilevel 
analysis assumes the normality and linearity of the residual errors. This assumption 
was checked with plots for the standardised residuals against normality for each 
model and was deemed acceptable. The first model was a fixed occasions model, 
including no variables describing growth in the realm of collaborative learning 
activities or collaborative relations. In the fixed occasion model, teacher educators 
were represented at the upper level and semesters (or measurement occasions) 
at the lower level. This model was used to assess possible statistically significant 
differences between means at the four measurement moments. 
 To answer the second and third question, we used growth curve modelling 
(polynomials) to test which model best described changes in both collaborative 
learning activities and collaborative relations over time. In a growth curve model 
the aim is to estimate the rate of change of a variable over time (Snijders & Bosker, 
1999). In this particular case for each dimension a growth model was used to 
estimate the rate of change of the dependent variable (i.e., Collaborative Learning 
Activity in the qualitative dimension model and Social Relations in the quantitative 
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dimension model). Each model was built up from one with fixed parameters to 
one with random intercept and random slope. Models with random intercept show 
differences between teacher educators at the start of their collaboration and 
models with random slope show differences between teacher educators in change. 
In a stepwise manner it was considered which components, such as components 
representing linear (first order polynomial) or quadratic (second order polynomial) 
growth, should be added to the model to achieve an adequate prediction of the 
data. The -2Log Likelihood test was used to assess whether the fit of the model 
significantly improved by adding a (linear or quadratic) component (Snijders & 
Bosker, 1999). The type-III tests of fixed effects in SPSS were used to assess 
whether the estimates of the fixed effects (B) were statistically significant. The 
Wald-Z test was used to assess the statistical significance of the random effects 
(Snijders & Bosker, 1999).
 Finally, in order to further explain the changes that were identified in the 
growth curve procedure, variables like the total number of relations of a teacher 
educator (centrality), background characteristics such as belonging to a specific 
location (geographical proximity) or subject department (cognitive proximity), years 
of experience, and gender (0 = male and 1 = female) were added to the models 
of the qualitative and quantitative dimension. Subject department (cognitive 
proximity) was represented by two categories, mathematics and Dutch language. 
The department of environmental science was the reference category. As a next 
step each variable was added separately as a fixed effect to each dimension’s 
growth model to assess whether the variable contributed statistically significantly 
to the model. Again, the -2 LogLikelihood test and Type-III test of fixed effects 
were used to assess the fit of the model and the significance of the effect (Snijders 
& Bosker, 1999). Second, all variables that proved statistically significant were 
added together in a combined model of each dimension in order to assess possible 
overlap between variables. In the models, the dependent variable in the qualitative 
dimension was Collaborative Learning Activities, and in the quantitative dimension 
models the dependent variable was Collaborative Relations. 

3.4 Results

3.4.1 Descriptive analysis

Descriptive measures of the collaborative learning activities and collaborative 
relations showed variations in means and standard deviations across the four 
occasions indicating, in general, a decrease after the first measurement followed 
by a slight increase in the qualitative dimension, and a decrease followed by a 
slight increase and after that again some decrease in the quantitative dimension 
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(see Table 3.3). 
 For illustrative purposes Figure 3.4 is included, showing the raw scores for 
the 59 teacher educators on the two (i.e., qualitative and quantitative) dimensions. 
Intercepts and trajectories differ considerably between teacher educators for both 
dimensions. The trajectories for the qualitative dimension seem somewhat more 
dispersed than those for the quantitative dimension, but via eyeballing no obvious 
pattern is apparent for either collaborative dimension.

Table 3.3

Within-qualitative and quantitative dimension correlations, semesters, means and standard deviations 
at TE level

Quantitative 
dimension

Qualitative 
dimension

Within-correlations

Semester 1 2 3 4

M Sd M Sd

1 3.2 1.90 3.2 .95 - .28 .10 .12

2 1.8 1.52 2.9 .64 .68 - .66 .64

3 2.0 1.52 3.0 .62 .53 .69 - .83

4 1.9 1.62 3.1 .73 .51 .73 .81 -

3.4.2 Multilevel growth curve analysis

Table 3.4 presents a summary of the results of the growth curve analyses for 
the collaborative learning activities and collaborative relations. The first model, a 
fixed occasions model, assessed differences between measurement occasions 
and showed that the variance in teacher educator perceptions in each of the two 
dimensions was about equally divided across teacher educators and semesters. 

Figure 3.4 Raw scores Collaborative Learning Activities Figure 3.5 Raw scores Collaborative Relations
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This means that teacher educators’ perceptions in terms of the two dimensions 
differed statistically significantly between the measurement moments, which 
indicates changes in perceptions, although it is not yet clear what the direction 
of these changes is. This result also means that differences between individual 
teacher educators occurred. In the qualitative dimension the percentage of variance 
per level was .49 for teacher educators and .51 for semesters; in the quantitative 
dimension the percentage was .62 for teacher educators and .38 for semesters. 
Differences in perception in the qualitative dimension thus can be (almost) equally 
explained by individual differences between teacher educators and differences 
between semesters. In the quantitative dimension, individual differences between 
teacher educators explain the variation between measurements to a larger extent 
(62%) than the differences between semesters (38%). For both dimensions results 
thus show some kind of differences in perceptions over time; however, additional 
growth curve modelling is needed to further describe the nature or direction of this 
change over time.
 The growth or change rate in the qualitative dimension was best 
represented by a combination of linear (B = -.46, p < .01) and quadratic (B = .09, 
p < .01) growth components, whereas the growth in the quantitative dimension 
was best represented by a combination of linear (B = -21.6, p < .001), quadratic  
(B = 7.9, p < .001), and cubic (B = -.09, p < .01) growth components. The relatively 
small estimates (B) indicate that, on average, teacher educators’ perceptions of 
collaboration remained near to its initial status, but at the same time showed a 
slight tendency of an u-shaped curvature in the qualitative dimension and a cubic-
shaped curvature in the quantitative dimension, including a subsequent (partial) 
recovery during the research period: teacher educators perceived collaboration 
slightly changed over time, but in a somewhat different way regarding both 
dimensions. In the qualitative dimension the changes seemed to follow a pattern in 
which after the initial measurement a decrease occurred, but an increase occurred 
after the third measurement. In the quantitative dimension, the pattern resembled 
more of a cubic shape with a decrease in relations after the first measurement and 
a partial recovery after the second measurement followed by a slight decrease 
after the third measurement. Figure 3.5 represents the predicted trajectories per 
teacher educator for each dimension according to the best fitting model.
 The random growth components reduced the variance associated with 
measurement occasions in the qualitative dimension model by approximately 4% 
and in the quantitative dimension model by 7%. Thus, the differences in change 
rates between and within teacher educators accounted for some of the variation 
between measurements. This means that changes in the perception of each 
dimension varied largely between teacher educators.
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Table 3.4

Beste fitting multilevel models of the chamge of teacher educators’ perception of their collaborative learning  
actvities and collaborative relations.

Qualitative dimension Quantitative dimension

B SE ES B SE ES

Fixed effect

Initial status 3.59*** 0.18 24.5*** 3.24

Linear change rate -0.46** -0.13 -0.62 -21.6*** -4.85 6.76

Quadratic change rate 0.09**  0.09 0.62 7.95*** 2.14 12.76

Cubic change rate -.93** -0.28 -6.45

Explanatory variables

Cognitive proximity

Mathematics 0.36* 0.41 0.22 2.1* 0.92 0.49

Dutch language 0.85** 1.24 0.95 -1.6 -0.90 -0.38

Geographic proximity

Location 1 0.14 0.19 0.29 0.30 0.99 0.14

Location 2 -0.48 -0.32 -1.8 -0.08 -1.65 -0.43

Location 3 -0.04 -0.28 -0.09 0.81 1.40 0.38

Location 4 0.47* 0.21 1.05 2.20* 1.09 1.03

Centrality/position

Relations 0.002 0.01 0.01

Chair of department -3.30** -0,95 -0.37

Random effects

Level 2 – between TE variance

TE Initial status 0.73*** 0.17 25.63*** 7.28

TE Lineair change rate 0.03* 0.01 0.04 2.68** 0.95 0.84

TE Quadratic change rate 0.04** 0.01 0.31 3.06** 0.94 4.98

TE Cubic change rate 3.22*** 0.93 22.3

Level 1 – between semester 0.10*** 0.02

variance

Residual

Note: N= 59 teacher educators. The independent variable is TE’s perceptions of their Collaborative Learning Activities and Social Relations. The 
theoretical possible range is 5 for Collaborative Learning Activities and 118 for Social Relations. Following Snijders and Bosker (1999), we tested 
the contributions of the fixed effects by applying a Wald-test and the contributions of the random effects by checking for a significant decrease in the 
Deviance (-2 Loglikelihood).
* p<.05  
** p<.01  
*** p<.001 

With regard to the qualitative dimension, the intercepts were associated with the 
nature of the subsequent teacher educator trajectory. For example, the more 
collaborative learning activities were perceived at the start of the innovation 
(semester 1), the more pronounced the u-shape of the development of the 
qualitative dimension was (r = -.83 between intercept and linear components and  
r = .71 between intercepts and quadratic component). 
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Teacher educators perceiving more Collaborative Learning Activities during the 
first semester thus showed a more pronounced variation in learning than teacher 
educators who perceived less learning in the initial phase. With regard to the 
quantitative dimension a similar association was found, although the cubic trend was 
negatively correlated to the intercept, indicating that the less collaborative relations 
were perceived at the start of the innovation, the more pronounced the cubic-shape 
of the development of the quantitative dimension was (r = -.97 between intercept 
and linear components, r = .95 between intercepts and quadratic components, and  
r = -.92 between intercept and cubic components). This means that, as opposed 
to the qualitative dimension, relatively few perceived Collaborative Relations at 
the start of the innovation led to more changes in perceived relations during the 
innovation.

3.4.3 Analyses of explanatory factors

To provide a preliminary explanation of how differences between teacher educators 
may be explained, several explanatory factors and the corresponding change rate 
related interaction terms were entered as fixed effects into the multilevel growth 
models, as presented in Table 3.4 (see section 3.3 for further detail on method). 
Results in Table 3.4 show that cognitive proximity (ranking order according to effect 
size: Dutch language, mathematics), geographic proximity (ranking order location 
2, location 4, location 3, and location 1), and centrality (the number of relations) 
contributed to the reduction of intercept variance in the qualitative dimension. 
Results indicate partial overlap of the variables when entered together in the model, 
especially centrality, which almost completely overlaps in its effect on cognitive 

Figure 3.6 Predicted trajectories CLA Figure 3.7 Predicted trajectories SR
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activities with proximity. This indicates that differences between individual teacher 
educators’ perceptions of collaboration in the qualitative dimension are affected 
by the number of relations, but that this number of relations in turn is affected 
by the subject department and location of a teacher educator. In the qualitative 
dimension model, the variables cognitive proximity (ranking order in effect size: 
mathematics, Dutch language), leading position in the department, and geographic 
proximity (ranking location 4, location 2, location 3, and location 1) were found to be 
statistically significant when individually tested. Each of these variables contributed 
to a reduction of intercept variance in the quantitative dimension. However, when 
tested jointly in the model, some overlap became clear: teacher educators’ 
perceived collaboration in the quantitative dimension was affected by proximity and 
centrality (described by being a member or chair in the department), but the effect 
of belonging to a specific location was affected by belonging to a specific subject 
department. This indicates that cognitive proximity is more important in forming 
ties than geographic proximity. Other variables such as age, years of experience, 
and gender also were tested but did not significantly contribute to the reduction of 
intercept variance in both dimensions. The relative effect sizes of the explanatory 
variables, when tested together in each dimension’s model, are presented in Table 
3.4.

3.5 Conclusion 

In this study teacher educators’ perceptions of their own collaboration were 
investigated in the context of a national innovation using a longitudinal design. In 
order to obtain a comprehensive view of teacher educators’ collaboration, both a 
qualitative dimension as well as a quantitative dimension were investigated. 
 Both dimensions, the qualitative as well as the quantitative dimension, 
appeared to follow an overall development: the qualitative dimension followed an 
u-curve shaped pattern and the quantitative dimension followed a cubic-shaped 
(decrease-increase-decrease) pattern. The fact that there is a pattern is in itself in 
line with theories on the development of CoPs (Wenger, 1998) and PLCs (Huffman 
& Hipp, 2003), and also with the theory on innovation adoption (Rogers, 2010). But 
interestingly, none of the paths followed a pattern predicted by the theories, and 
each dimension followed a different pattern. Instead of an increase in perceived 
collaboration followed by a decrease in later stages of the innovation, as described 
by Wenger (1998) and Huffman and Hipp (2003), the data showed a decrease 
already after the first semester of innovation. This might be explained by the fact 
that the participating teacher educators already had worked collaboratively in their 
subject departments by the time the innovation and our study started. So, possibly 
the first stage of the collaborative process in which actors get to know each other, 
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develop trust, and build relationships, had already passed. It therefore seems 
plausible that the first moment of data-collection took place when teacher educators 
already had reached a more mature stage of collaboration and were ready to focus 
on the content of the innovation, rather than on the group development process. 
Moreover, the trend of a strong initial decrease in both the qualitative as well as 
quantitative dimensions, followed by a slight increase towards the final moment of 
data collection, deserves more explanation and requires further study. Uncharted 
events in the specific context may provide additional explanation for the trajectories 
of each dimension: an important event in the second year of the implementation 
was the release of the national test syllabi, containing test matrices, goals of the 
national knowledge tests, and additional information concerning the learning goals 
for student teachers. This is an example of a top-down process as described by 
Giles and Hargreaves (2006). However, in contradiction to their findings, our data 
show a slight increase instead of a decrease after the top-down intervention. As is 
known from previous research on collaboration, collective goals are an important 
condition for the development of collaboration (Fullan, 2007; Hord, 1997; Huffman 
& Hipp, 2003; Stoll et al., 2006; Wenger, 1998). Possibly, the increase in perceived 
collaboration at the end of the second year thus can be explained by the release 
of these syllabi. In summary, the data show that each of the theories on change 
in collaboration can only partly be confirmed. Both bottom-up (such as consulting 
each other for information) as well as top-down processes (such as the release 
of syllabi) can influence teacher educators’ perceptions of collaboration and can 
lead to a decrease but also a (slight) increase. Also, with regard to the qualitative 
dimension and the quantitative dimension, they each follow a different pattern.
 Results also showed considerable differences in perceptions of 
collaboration and learning trajectories between individual teacher educators. In 
the social network literature, the principle that contact between similar people 
occurs at a higher rate than between dissimilar people (also known as homophily) 
and the principle that physical distance and perceived expertise are related to 
the probability of tie formation (Coburn et al., 2010) are mentioned as important. 
In this study, the development of ties was not statistically significantly related 
to homophily, since aspects such as gender and years of experience were not 
statistically significant variables in the growth curve models. Proximity, however, 
did show a statistically significant effect. Initial results showed that both cognitive 
proximity and geographical proximity statistically were related to changes in each 
dimension. In the combined models, geographic proximity was not statistically 
significant anymore, suggesting that cognitive proximity is the most important 
variable affecting collaboration. This seems in line with recent findings in innovation 
studies (Ballard, Boschma & Frenken, 2015). This is an important finding since in 
large higher education institutes (at least in the Netherlands), educators often work 
at separate geographical locations. Knowing, valuing, and having access to others’ 
expertise is a contributing factor of an organisation’s social capital (Borgatti & Cross, 
2003; Daly, 2010; Moolenaar, 2012), which in turn contributes to collaboration.  
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3.6 Discussion

Although providing some unique insights, this work also has limitations that 
suggest the need for further work. A first limitation is posed by the extent to which 
our findings can be generalised to other settings, although this study can provide a 
useful starting point for other researchers. This study was conducted in a teacher 
education institute that was purposively selected for its focus on innovative 
practices stimulated through teacher collaboration, which may have affected the 
study’s findings. Given this focus, teacher educators working in institutes without 
such a focus might be not as involved in collaborative learning activities and this 
might lead to other patterns.  Also, different types of innovations might lead to 
different types of collaboration and development patterns (Doppenberg et al., 
2012b). It would be interesting to extend this study to include a broader variety of 
teacher education institutes in an (inter)national context. 
 Second, the quantitative approach in this study resulted in interesting 
findings. In future empirical studies a more in-depth investigation, for example 
a case study, could provide more specific insights into what indicators of the 
dimensions actually influence teacher educators’ perceptions on collaboration. 
Such an in-depth study could also focus on the intermediate organisational level, 
such as the subject departments. Further study with additional data, for example 
on reasons or intentions to forming ties, is needed to gain deeper insight into the 
development of these networks at the subject department level. It would be even 
more interesting to study network development in a longitudinal design comparing 
different timeframes. This study shows changes, but not in a clear, interpretable 
pattern. Possibly, the timeframe of two years was too large, and changes may 
occur at a quicker pace, for example at a moment-to-moment, day-by-day, or 
week-by-week level. Therefore, it would be interesting to study change during a 
shorter period of time, including multiple measurement moments.

3.6.1. Practical implications

Regardless of the limitations, these findings make a unique contribution to the 
existing body of literature and suggest possible pathways to enhance collaboration 
in teacher education. Teacher educators who want to make use of each other’s 
expertise should have knowledge of that expertise (cognitive proximity), but they 
also need to get direct access to each other (geographic proximity). In this study 
we have seen that cognitive proximity is a factor in changes in collaboration, but 
that the accessibility of expertise is hampered by geographical distance. Despite 
communication tools that were present in this particular institute, teacher educators 
failed to reach each other and bridge the perceived distance between the geographic 
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locations. In order to overcome this problem, the use of social media, ICT, and the 
organisation of (in)formal meetings at an inter-locational level are recommended. 
Teacher educators’ collaboration might thus benefit greatly from learning about 
other teacher educators’ expertise among separate locations.
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4 Mapping changes in teacher educators’ collaborative 
relations in the context of an innovation via e-mails and 
network questionnaires1

Abstract

Collaboration is an important factor to establish innovation in education. Teacher 
educators’ collaborative relations were studied in the context of innovation, using 
a longitudinal design. Dynamic Systems Theory was used to frame the complexity 
of changes in collaborative relations over time. Results revealed a complex 
collaborative structure in terms of connections,  subgroups, teacher educators 
acting as brokers in the network and direct and indirect feedback-loops between 
teacher educators. Educators differed in their network positions and changed 
their positions over time. Brokers were important to connect subgroups. Finally, 
concepts and methods related to DST supported our understanding of changes in 
collaboration.

 

1 This chapter is submitted for publication as: Heldens, H., Den Brok, P., Moolenaar, N. & Bakx, A. Mapping 
changes in teacher educators’ collaborative relations in the context of an innovation via e-mails and network 
questionnaires.
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4.1 Introduction

Education worldwide is experiencing great pressure to innovate in order to 
connect with social changes such as rapid knowledge development (Cochran-
Smith & Zeichner, 2005). This means for teachers that they should be able to 
adequately adapt to new situations and, in turn, for teacher educators to provide 
(student-)teachers with knowledge and tools to learn how to do this. One strategy 
for teacher educators to adequately engage in innovation is collaboration (Coburn 
& Russell, 2008; Fullan, 2007; Little, 2002; Wenger, 1998). Given the demands 
on teacher educators’ knowledge, attitudes and practice, collaboration is seen as 
a way to share tacit or more complex knowledge that is often associated with 
innovations (Little, 2002). For example, while collaborating on the implementation 
of an innovation, teacher educators become involved in shared instructional 
improvement, which provides them with opportunities to refine or even renew 
their practice (Hargreaves, 1999). In teacher education, teacher educators learn 
from collaboration in many different forms and contexts, for example in a subject 
department when they collectively develop student tests, share lesson materials or 
discuss the implementation of new policy. 
 Previous research on collaboration in the context of innovation shows the 
importance of social aspects of collaboration, i.e. the relations involved,  for teachers 
to sustain their learning, for example by forming Communities of Practice (Wenger, 
1998) and Professional Learning Communities (Hord, 1997; McLaughlin & Talbert, 
2001; Sleegers et al., 2013). Although teacher collaboration has gained attention 
in recent years, research on teacher educator collaboration is scarce (Grossman 
& McDonald, 2008; Lanier & Little, 1986). Hence, there is weak empirical grounds 
for conclusions about how teacher educators collaborate while learning to reform 
or innovate their daily practice. 
 The situations in which teacher educators collaborate can range from formal 
to informal, online (e.g. via e-mail) to off line and group sizes can vary from two 
to a whole organization (Curtis & Lawson, 2001; Dillenbourg, 1999). In their daily 
practice, teacher educators use e-mail as a tool to communicate and collaborate 
in an online and a-synchronous way. This form of online collaboration has been 
studied previously in the context of student learning in higher education (De Laat et 
al., 2007; Curtis & Lawson, 2001; Kreijns et al., 2003). These studies have indicated 
that e-mail can be used to study online collaboration, i.e. relational aspects thereof 
such as who is collaborating with whom. Important for the exchange of resources 
in collaborative relations is the structure of the collaborative relationships, because 
resources such as knowledge are exchanged via these relationships (Lin, 2001; 
Burt, 1997). Recent research stresses the importance of including structural aspects 
in studies on collaboration in order to gain more insight into the interplay between 
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relations and the exchange of resources between actors (Coburn & Russell, 2008; 
Daly, 2010; Moolenaar, 2012). This interplay between relations and exchange is 
important in innovation, because it, for example, provides insights into how people 
in an organization are getting ‘the message across’ using their relations. These 
studies often use networking theory in order to describe and explain the social 
fabric of organisations or schools (Borgatti & Cross, 2003; Scott & Carrington, 
2011).
 In the present study teacher educators’ online collaboration in the context of 
innovation, will be studied by examining e-mail exchange among teacher educators 
working at five different geographic locations concerning a specific topic, i.e. the 
implementation of an innovation. We will focus on the structure of the collaborative 
relationships when studying teacher educators’ online collaboration while learning 
to implement an innovation. For readability purposes, from here on we will use the 
term ‘collaboration’ where we mean ‘collaboration in the context of innovation’. 
  Although some empirical evidence with regard to theories on change 
patterns in collaboration is available, for example the study of Hallinger and Heck on 
change trajectories in relation to school improvement (Hallinger & Heck, 2011),  not 
much is known yet concerning changes in collaborative relationships in the context 
of innovation, especially with regard to teacher educators. Some researchers 
assume that changes in collaboration follow more or less linear patterns as is 
described by, amongst others, Wenger (1998) in his model of development of 
a community of practice (CoP) and Huffman and Hipp (2003) in their model of 
development of a Professional Learning Community (PLC). These models assume 
teachers’ collaboration to increase over time in a more or less similar pattern for all 
participants and, after some time, decrease again. The described change patterns 
in these models have hardly been tested in research, so empirical support for 
change patterns in collaboration in the context of innovation can be regarded as 
inconclusive. Recently, more complex theories such as dynamic systems theories 
(Hollenstein, 2007; Lewis, 2000) have been proposed to gain more insight into 
complex change processes such as collaboration. According to Senge (1991) 
systems thinking is a framework for seeing patterns of change rather than static 
‘snapshots’. In general, the additional element in the dynamic systems theory 
compared to the more traditional change theories such as Wenger’s (1998) and 
Huffman and Hipp’s (2003) is that it assumes that change is a rather dynamic, 
context-dependent process that displays non-linear and self-organising properties 
(Billett, 1994; Tynjälä, 2008). In the previous longitudinal study on collaborative 
teacher educator learning (see Chapter 3) changes in teacher educator collaboration 
were far from linear. It was found that change patterns differed considerably 
between individuals and that they showed a u-shaped pattern as opposed to the 
n-shaped pattern as described by Wenger (1998) and Huffman and Hipp (2003). 
Hence, DST might be fruitful to provide a more realistic explanation or description 
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of how teacher educators’ collaboration actually develops. So, using concepts and 
methods of DST, this study also aims to contribute to theory building with regard to 
the study of teacher educators’ collaboration in the context of innovation.
 Following Barron (2003) an innovative context provokes learning and 
provides an opportunity to study collaboration. Therefore, in this study, teacher 
educators’collaboration is studied in the context of the nationwide implementation 
of knowledge standards and standardized tests for (future) primary teachers in 
all fourteen subjects in teacher education, that was set up in the Netherlands 
(HBO-raad, 2009). This innovation has some resemblance to the Common Core 
State Standards Initiative in the US (Porter et al, 2011), in a way that it involves 
the introduction of common goals and tests in order to establish concensus on 
expectations for, in this case, (future) teachers’ knowledge and skills. This innovation 
implies for teacher educators the need to review their courses and possibly adapt 
the curriculum, for example by explicating and changing learning goals, lesson 
materials or student tests.

4.2 Theoretical framework

In the next part the structure of teacher educators’ collaborative relationships 
in a context of innovation is explored a little further. Also, theory on changes in 
collaboration are explored using Dynamic Systems Theory as a lens.
 

4.2.1 The structure of teacher educators collaborative relationships

Network theory provides a useful lens to study the structure of collaborative 
relationships. In a social network, individuals (e.g., teacher educators) are embedded 
within dyadic relationships, also referred to as ties, and dyadic relationships are 
embedded in larger subgroups of three or more actors (e.g., subject departments) 
that eventually shape a network (Wasserman & Galaskiewicz, 1994). Networking 
theory is based on three key assumptions: (1) resources such as information and 
knowledge are exchanged in the relationships between individuals, (2) individuals 
are not independent but interdependent because they are embedded in a social 
structure, and (3) social networks provide opportunities for, but also constraints on, 
the actions of individuals and organisations (Scott & Carrington, 2011).
 Crucial to the exchange of resources in the network is the structure of the 
collaborative relationships that form this network (Burt, 1997; Lin, 2001). Social 
network analysis (SNA) provides opportunities to identify the distribution of access 
to and exchange of resources within teacher educator teams, hence to identify 
the structure of collaboration (Scott & Carrington, 2011). The structure of the 
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relationships refers to, among other aspects, the number of ties (i.e. relations), 
also referred to as degree, the position of an actor in the network or subgroups in 
the network (Scott & Carrington, 2011). A network usually consists of subgroups. 
Subgroups are groups of two or more actors that share stronger ties (for example in 
terms of frequency) to each other than to others outside the subgroup. Strong ties  
are used for sharing complex and tacit knowledge and, therefore, are important 
for learning (Krackhardt, 1992). Weak ties (for instance relations with a low 
frequency) often exist between subgroups and are also important for innovation, 
for example to introduce new ideas into the subgroup (Granovetter, 1973). 
Examining the substructure of a network can reveal the existence of subgroups 
and the way they are or are not interconnected. Subgroups can be described in 
different ways, depending on how loose or strict the assumptions for membership 
are defined (Hanneman & Riddle, 2012). Using the most strict assumptions (called 
‘clique’) a subgroup is formed by actors that all share reciprocal ties to all others 
in the subgroup. It can be discussed whether learning only occurs when there are 
reciprocal ties between all actors. For example, if A has ties with B and C, but not 
D; while both B and C have ties with D, all four actors are in a position that they 
can learn collaboratively as a subgroup, for example by providing feedback to each 
other. This approach says that a node (e.g. a person) is a member of a subgroup of 
size n if he has direct ties to n-k members of that subgroup. This type of subgroup, 
using loose assumptions for membership, is called ‘K-Plex’ (Hanneman & Riddle, 
2012). In our study we include K-Plex subgroups to examine the substructure of 
the network in order to find possible more complex exchange substructures, such 
as exchange via a third person, i.e. A to D via C, within a subgroup of actors 
A,B,C,D.
 Referring to an individual actor’s position in the collaborative network, theory 
on brokerage as described by Gould and Fernandez (1989) is especially useful. 
Brokers play an important role in innovation and learning since they occupy positions  
linking otherwise disconnected subgroups and profit by enabling or preventing the 
flow of resources between them (Burt, 2005; Gould & Fernandez, 1989; Hardagon, 
2013). For the implementation of an innovation, as is the case in this study, this is 
important since brokers contribute to spreading of the innovation throughout the 
organization using their social relations (Frank et al,. 2004; Granovetter, 1973).  
Brokerage roles differ in the way the broker connects two groups, for example 
an innovation taskforce inside a department (group A) to other, non-taskforce, 
members of the department (group B) (Hanneman & Riddle, 2012). When an actor 
is for example a member of group A and acts as a bridge between group A and 
group B, this actor acts as gatekeeper (controlling incoming exchange) or as a 
representative (controlling outgoing exchange) for his own group. When an actor 
connects two actors belonging to the same group (e.g. group A) while being part 
of another group (group B) this actor acts as a consultant (see Figure 4.1 for a 
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visualization of the five brokerage roles as described by Fernandez and Gould). 
From a learning perspective brokers might play an important role in learning at a 
collective level since they can facilitate learning between subgroups by connecting 
them. 
 In the current study we use social network theory, i.e. degree, brokerage 
and subgroups to study the structure of teacher educators’ collaboration.

4.2.2 Collaboration as a complex system

In a previous study on changes in teacher educators’ collaboration (see Chapter 3) it 
appeared that teacher educators differed in the way their collaborative relationships 
developed over time and that changes did not follow a linear pattern. This might 
indicate that collaboration between teacher educators is more complex than 
previously assumed. Theories on change that take this complexity into account, 
such as Dynamic Systems Theory, might therefore provide a fruitful perspective to 
study changes in collaboration. 
 Teacher education operates as a complex system ranging from the 
individual level to the level of the whole curriculum, involving teacher educators, 
as well as student-teachers and experienced teachers at the workplace. Indeed, 
in her review of teacher education in the US Darling-Hammond (2010) referred 
to teacher education as a complex environment with many policies directing at 
and intense debate about whether the various approaches and ways to support 
teachers make a difference (Darling-Hammond, 2010). The notion of a system 

consultant liaison

B B B

B B
B Broker

Actor

Subgroup boundary

coördinator gatekeeper representative

Figure 4.1 Brokerage roles (cf. Gould & Fernandez, 1989)
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that is far from equilibrium is thus reflected in teacher educators’ collaboration, for 
example when math teacher educators are being exposed to new experiences 
every day that require coordination between them (Coburn, & Stein, 2006). During 
every day work exchanges occur continuously between individual educators. These 
exchanges produce multiple short feedback-loops between two or more educators 
that increase the interactions within the collaborative networks as a system. The 
boundaries of this type of system, as reflected in teacher-educators’ collaborative 
relations, are ill-defined and include many elements, such as guidelines and rules 
relating to ethical and professional behaviour, social structures such as being 
member of the department and desired outcomes linked to the curriculum, i.e. 
the knowledge goals of student-teachers (Akkerman & Bakker, 2011). With regard 
to teacher educators’ collaboration and learning, the teacher education institute 
can be regarded as an environment for teacher educators in which various forms 
of student-assessments, peer-feedback among colleagues and various other 
exchanges between teacher educators all lead to multiple non-linear interactions 
influencing the dynamics of this environment.
 Dynamic Systems Theory (DST) has its roots in the natural sciences. 
Dynamic Systems theorists claim that all developmental outcomes can be 
explained as the spontaneous emergence of coherent, higer-order forms through 
recursive interactions among simpler components (Lewis, 2000), or, as Smith 
concludes in her review study (2005, p. 296) ‘emergence of new forms in time as a 
consequence of many decentralized and local interactions’. In research this means 
that using a Dynamic Systems approach implies using different timeframes in order 
to study development processes in all its complexity. In the context of teacher 
education, using DST to study collaboration implies that collaboration is a dynamic 
and complex process, that is historically and situational contextualized. In line with 
Townsend and colleagues: it is not simply prior collaboration that influences current 
collaboration, but rather the totality of each teacher educators’ previous experiences 
and their present situation in all its complexity (Townsend, Kim, & Sankey, 2012). 
For teacher educators’ collaboration this means that collaboration is influenced 
by the totality of teacher educators’ previous collaborative experiences, such as 
collaborative learning activities that were performed and relations that were used, 
and by their present situation, taking into account collaborative activities, relations 
and position of an actor in a network. In the context of our study this means that 
both short term collaboration (in this case over a period of six weeks) as well as 
collaboration over the longer term (here two years) was included. Dynamic Systems 
theory can help us to provide a new appreciation of variability, both within and 
between individual teacher educators (Thelen & Smith, 1994). When researching 
teacher educators’ collaboration, variability needs to be monitored as this will help 
to gain further insight into roadblocks or fluctuations, such as individual teacher 
educators that might withhold information from educators they are connected to, or 
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fluctuations in ties causing a disruption in the flow of resources inside the network.
 Previously, DST has been used in educational settings such as student-
teacher interaction in classrooms (Pennings, et al., 2014), learning-teaching 
trajectories (Steenbeek & van Geert, 2013), Problem Based Learning (Townsend 
et al., 2012) and informal learning settings such as informal language learning 
(Sockett & Toffoli, 2012), in order to gain a better understanding of changes in 
teaching or learning, such as the importance of stable and consistent contacts for 
learning a foreign language. However, due to the scarcity of empirical research on 
the use of DST in studying collaboration, it remains unclear what value this theory 
might have in  research of collaboration in this particular context.
 Application of DST to teacher educators’ collaboration in the context of 
innovation should lead to more focus on the dynamic nature of collaboration. 
Concepts such as self-organization and feedback-loops in the DST might be useful 
to grasp the complexity of collaboration. Emergent self-organization involves the 
spontaneous development of structures or patterns that display multiple feedback-
loops (Mennin, 2010). However, since it is not clear yet how these concepts can be 
studied with regard to teacher educator collaboration, these concepts are explored 
a little further using a collaborative perspective. 
 The emergence of self-organization involves spontaneous changes in 
collaborative structures, such as the formation of new ties between teacher 
educators, ties becoming stronger or completely disappearing. The formation 
of ties between teacher educators can facilitate or constrain learning (Levine & 
Marcus, 2010), also, as is known from research on innovation, actors that form 
the connection between otherwise not connected actors, play an important role in 
‘getting the message across’ (Burt, 1997; Frank et al., 2004). Regarding teacher 
educators’ collaboration, self-organization means that while working collaboratively, 
for example in the course of the implementation of an innovation, educators 
spontaneously change their ties and, as a result, their position in the network. 
The so-called brokerage roles, as described earlier in relation to networking 
theory are an example of such a position. Emerging ties and brokerage roles of 
teacher educators can be seen as an example of emergent self-organization in 
the collaborative network. Examining the structure of collaboration (i.e. ties and 
brokerage roles) therefore might contribute to further insight into emergent self-
organization during collaborative teacher educator learning. 
 Examining changes in the structure of educators’ collaborative relations 
can also provide information on changes in feedback-loops. Feedback-loops 
can be seen as mutual exchange between two or more educators in a reciprocal 
way, for example when A sends a message to B and B replies to A, in network 
analyses referred to as reciprocal ties. Also, a subgroup of more than two actors 
in a network can produce a feedback-loop. This is the case when, for example, 
A sends a message to B, B connects to C and C connects back to A. These 
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feedback-loops can occur incidentally at a certain point of time, but they also 
may occur at several moments or during a certain period of time. These forms of 
short feedback-loops are important for collaboration in the context of innovation 
since they help scaffolding the learning process (Hattie & Timperley, 2007; van 
de Pol, Volman, & Beishuizen, 2010). Feedback-loops between subgroups also 
might support the alignment between different groups of teacher educators, which 
is important regarding reaching collective aims such as the implementation of 
national knowledge standards. As described earlier, in network theory this kind 
of subgroup structures is referred to as ‘clique’ or ‘K-plex’ and can be  studied 
using SNA. Studying  structural aspects of networks over time, such as subgroups 
of educators in their collaborative networks, might provide useful insights into 
changes in feedback-loops.

4.2.3 Research questions

This study attempts to answer the following main research questions and 
subquestions

RQ  How does the structure of a teacher educator collaborative network develop 
over a short period of time (six weeks) (in terms of degree, brokerage and 
subgroups) and how does this compare to changes in structure over a long period 
of time (two years)?

(RQ 1) How does the structure of a teacher educator collaborative network   
develop over a short periode of time (six weeks) during an innovation (in  
terms of degree, brokerage and subgroups)?

(RQ 2) How do possible changes in structure of this network compare to changes  
over a long period of time (two years)?

(RQ 3) Which individual characteristics, e.g. gender, age, experience can explain  
changes in degree over time? 

By studying these research questions we aim to contribute to theory buiding. Our 
innovative approach to studying e-mail may contribute to the understanding of 
changes in teacher educator collaboration in the context of innovation.

CHAPTER 4



86

4.3 Method

This study was conducted at a large primary teacher education institute in the 
Netherlands. The institute is, as stated by the management itself, a learning 
organisation. The institute is organised in five different geographial locations and 
employs 150 teacher educators. The five locations are led by a management 
team consisting of two principals with shared responsibilities and a team manager 
for each location. Subject departments are responsible for the development and 
implementation of the curricula. The obligatory implementation of the knowledge 
bases is a collaborative effort of teacher educators in the subject departments, 
aiming at reaching the national learning goals. And although the knowledge goals 
and tests are being developed at a national level, each institute is responsible 
for its own implementation and is free in choosing an implementation strategy. In 
this particular institute the implementation is led by the team of teammanagers 
and is carried out by the subject departments. All 17 teacher educators of the 
five mathematics departments, varying from one educator to five educators in the 
largest location, were included in this study. 
Data were collected during two years, following the process of implementation 
of a large scale national innovation using two different timeframes: (1) two years 
of data-collection on a semester by semester frequency and (2) six weeks of 
data-collection within the two year timeframe on a week by week bases. In the 
long timeframe (2 years) data on social relations were collected at four different 
measurement occasions, one per semester, whereas the data on social relations 
in the short timeframe (six weeks) were collected by registering all mailtraffic within 
the mathematics department. The mailtraffic data were collected with personal 
approval of every participant in the study. Every teacher educator forwarded their 
own e-mails that were sent to a colleguea within the department and were related 
to the innovation at hand to the researcher, during a six weeks period of time. 
Figure 4.2 shows an overview of the data-collection process for both timeframes.

Figure 4.2 Timeline of data collection of study 3

Semester 1
(year one)

Start 
data-collection

Semester 2
(year one)

Second
Measurement

Semester 1
(year two)

Third 
measurement 

Semester 2
(year two)

Fourth
Measurement

6 weeks e-mail 
data-collection 
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4.3.1 Respondents

The number of participants in the two year data-collection varied between 11 
and 16, with an avarage of 14 participants out of 17 respondents. The number of 
participants in the six-weeks data collection varied between 16 and 17. Fourteen 
participants were male, years of experience as a teacher educator varied between 
1 and 35 years (Mexp = 13.4, SD = 7.8) and  age ranged from 37 to 62 years (Mage = 
47.8, SD = 8.6). Five of the respondents belonged to the taskforce that coordinated 
the implementation inside the subject department.

4.3.2 Instruments

The relations that played a role in the implementation of the innovation as perceived 
by teacher educators in the two-year timeframe were measured using network 
survey (Borgatti & Ofem, 2010). At each of the four measurement occasions, 
network data were collected by means of an open-ended questionnaire in which 
respondents were asked to report with whom in the department they shared a 
particular relation, such as sharing information or advice or collaborate, e.g. on 
lesson materials or developing tests, related to the innovation at hand (Scott & 
Carrington, 2011). A name generator technique was used by presenting each 
respondent a coding list consisting of all colleagues within the subject department 
(Fischer, 1982).
 In the second timeframe all 17 mathematics teacher educators were invited 
to share their e-mails with the researchers during six weeks. The period of e-mail 
collection started simultaneously to the third measurement occasion in the long 
timeframe. Educators were asked to forward all e-mails that were related to the 
innovation at hand and that were sent to colleagues inside the department. Student 
mail and educator-to-student mail were not included in the data collection, leading 
to a total of 190 e-mails (M = 11 e-mails per educator, ranging from 0 to 34). At the 
end of the data collection respondents indicated they had sent approximately 85% 
of all relevant e-mails to the researchers and that this amount of mails reflected a 
good image of the actual e-mail exchange during the time of data collection. For 
ethical reasons this claim could not be checked by the researchers, there were no 
reasons, however, to further question the indicated completeness of e-mails.
Table 4.1 presents the research questions, variables and instruments to provide an 
overview of the research methods.
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Table 4.1

Overview of research questions, variables and instruments
Research question Relationship 

aspects
Variable Instrument

1. How does the structure of a teacher educa-
tor collaborative network develop over a short 
periode of time (six weeks) during innovation in 
terms of degree, brokerage and subgroups?

Structure (of 
relationships)

Degree
Brokerage
Subgroups

Number of messages per 
mathematics educator inside 
department during 6 weeks.

2. How do possible changes in structure of this 
network compare to changes over a long period 
of time (two years)?

Structure Degree Networksurvey at four  
different measurement 
moments over two years. 
Number of messages per 
mathematics educator inside 
department during 6 weeks.

3. Which individual characteristics, e.g. gender, 
age, experience can explain changes in degree 
over time?

Structure Degree
Brokerage
Personal 
racteristics 
(age, 
gender, 
experience)

Number of messages per 
mathematics educator inside 
department during 6 weeks.

In order to provide a general idea of how the actual collaboration that took place via 
e-mail exchange looked like, in Table 4.2 a representative example of the e-mail 
exchange is presented. 

Table 4.2

Examples of e-mail exchange  between mathematic educators
From To Period Content

Nate Joan Wk1 Description: Sharing mathematical insights related to one of the ques-
tions in a student test
Quote: ‘your remark on this question in the test made me think’…. …
[discussion on a mathematical equasion] …’let’s consult Simon  [a 
colleague] on this matter to find out which strategy we should use’

Joan Jean Wk3 Description: Exchange related to collaboratively developed lessons. 
Both educators use these lessons in their classes.

Quote: “Jean, can you please have a look at the second lesson? …I 
need some feedback on quality and content…can we still use [name 
mathematics article]… is there more recent material available?....”

Reply
‘Hi Joan, looks good! ……[name article] is outdated….I’ll test the 
digital materials at 11.30, my lesson starts at 13.00”
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With regard to the content of the e-mail exchange these examples, see Table 4.2, 
show that teacher educators actually collaborate through e-mail. Referring to the 
scales of interdependence of Little (1990), these examples of collaboration can be 
regarded as highly interdependent. 

4.3.3 Data-analyses

In order to answer the research questions three steps were taken:
As a first step (1) we visualized the networks in order to obtain a global image of 
the network strucure at different timepoint, see for example Figures 4.3 and 4.4. 
As a second step (2) and in order to answer the first research question, we applied 
Social Network Analysis (SNA) to the networkdata. As a third step (3) and in order 
to answer the second and third research questions, growth curve modelling was 
performed on the data for each of the timescales.

Step 1

First, the network structure was examined by visualizing the networks structure 
from week to week. Examples of these network visualizations, as presented in 
Figures 4.3 and 4.4, show the network structure in week 2 of the data collection 
(Fig. 4.3), and of week 4 (Fig. 4.4) of the short timeframe. Visualizations show 
subgroups in week 2 with reciprocal ties (between pairs of actors) for example 
between department members Joan and Ian, whereas in week 4 (Fig. 4.4) reciprocal 
ties also exist at a subgroup-level for example: Iris, Nick, Matt and Jesse share 
reciprocal ties and all four actors are connected to each other. Their subgroup is 
connected via weak ties to others in the network. This indicates a strong flow of 
resources, such as complex or tacit knowledge, between these educators, with the 
exchange going back and forth between all four. Their weak ties to others in the 
network provide a pathway to share new ideas. Close examination of the reciprocal 
ties over the six weeks of data-collection showed that, similar as for brokerage 
roles, the feedback-loops emerged or disappeared over time. 
 These visualizations show complexity in the collaborative network structure 
over time: first teacher educators differed from one another in the number of 
relations, and also the number of relations differed within educators, when examined 
from week to week. Second, teacher educators differed from one another in their 
position in the network, and also the position of one educator varied from week 
to week. Third, examination of the network as a whole indicated the existence 
of substructures in the networks, as indicated by strong ties among some of the 
educators. Given these preliminary findings it seems plausible that further analysis 
of the network structure will focus on degree, brokerage and subgroups.
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Step 2

In order to further asess the structure of the collaborative relations, in terms of 
degree, brokerage and subgroups (first research question), social network 
analyses (SNA) was applied to the e-maildata. First, matrices for each week of 
e-mail traffic were constructed. Every e-mail counted as one with regard to the 

Figure 4.3  Mathematic teacher educator network structure, based on e-mail traffic week 2

Figure 4.4  Mathematic teacher educator network structure, based on e-mail traffic week 4
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sender and every receiver of that e-mail, see Table 4.3 for an example. In this 
example Joan sends 4 e-mails during the first two weeks, the first mail was sent to 
two colleagues, whereas the second e-mail was sent to one colleague, and so on. 
To measure Joan’s degree, in this example, all received messages are added up 
leading to a degree of 6 (2+1+1+2).
 
Table 4.3

Example of e-mail matrix, used for clarifying purpose only.
Sender Receiver

Joan Ian Jesse John Jean

Week 1, e-mail 1 0 0 1 1

Week 1, e-mail 2 1 0 0 0

Week 2, e-mail 3 0 0 0 1

Week 3, e-mail 4 0 0 1 1

 
Second, network matrices were uploaded in Ucinet software for analysing networks 
(Borgatti et al., 2002). Centrality measures ( i.e. Freemanns degree), brokerroles 
(Gould & Fernandez brokerage role) and subgroups (Cliques and K-plex) were 
calculated for each week, using SNA. The degree (i.e. the number of messages) 
per educator was calculated by including all receivers of messages per educator. 
In the aforementioned example (see Table 4.3) Joan’s degree was 6 because she 
sent four messages to a total of six receivers.
 Bokerage roles were calcultated for brokerage between two formal 
subgroups inside the department,  group A ‘innovation taskforce’ and group B 
‘others’. Of the brokerroles as described by Gould and Fernandez (1989) we chose 
to focus on the roles of gatekeerper, representative, consultant and coordinator 
and combined these roles in one role called ‘broker’. We recoded the values for 
brokerage into one ordinal variable: value 0, no brokerrole; 1 role, brokerscore = 1; 
2 or more roles, brokerscore = 2.
 In order to analyse the subgroups we defined three types of subgroups, 
based on different assumptions for membership, as described in our framework, (1) 
dyads, subgroups formed by reciprocal ties between two actors, (2) cliques, formed 
by three or more actors that are alle connected to every other by reciprocal ties and 
(3) K-plex subgroups (Hanneman & Riddle, 2012). The K-plex type of subgroup 
was defined as n = 4 and k = 2, meaning that a teacher educator was included as 
member of the subgroup when there were n-k relations with other members of the 
subgroup and subgroups consisted of 4 educators minimum.  Finally, networks 
and attribute variables (i.e. interdependence, degree, brokerage, subgroup) were 
visualized using Netdraw (Borgatti, 2002) in order to visually compare network 
structure across the six weeks of data collection. For an example of a visualization 
see Figure 4.3. 
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Step 3

In order to examine changes in collaborative relations over time a bit further, we 
compared the network structure for the short timeframe to the long timeframe in 
terms of degree (second research question). Quantitative analysis, i.e. growth curve 
analysis, was performed to do so. Degree was used as the dependent variable. 
In the long timeframe, degree was measured by adding all incoming relations 
per teacher educator that were mentioned in the survey (indegree). In the short 
timeframe, degree was measured by adding all e-mails that were sent per educator 
(outdegree). In both timeframes time was the independent variable.
 In order to compare the means for degree at the four, respectively six 
measurement moments in each timeframe, we used mixed effect model analyses 
with maximum likelihood (ML) estimation in SPSS (Snijders & Bosker, 1999). We 
used degree as dependent variable with time as independent variable and teacher 
educator as a level. Multilevel analysis assumes the normality and linearity of 
the residual errors. This assumption was checked with plots for the standardised 
residuals against normality for each model and was deemed acceptable. The first 
model was a fixed occasions model, including no variables describing growth in the 
realm of degree. In the fixed occasion model, teacher educators were represented 
at the upper level and time (or measurement occasions) at the lower level. This 
model was used to assess possible statistically significant differences between 
means at the several measurement occasions in each timeframe. 
 To analyse change patterns (second research question), we used growth 
curve modelling, polynomials, to test which model best described changes in degree 
over time for each timeframe. In a growth curve model the aim is to estimate the 
rate of change of a variable (i.e. degree) over time (Snijders & Bosker, 1999). Each 
model was built up from one with fixed parameters to one with random intercept 
and random slope. Models with random intercept show differences between 
teacher educators at the start of their collaboration and models with random slope 
show differences between teacher educators in change. Given the small number 
of measurement occasions in the short timeframe (four) the random slope model 
did not converge. In a stepwise manner it was considered which components, such 
as components representing linear (first order polynomial) or quadratic (second 
order polynomial) growth, should be added to the model to achieve an adequate 
prediction of the data. The -2Log Likelihood test was used to assess whether the 
fit of the model significantly improved by adding a (linear, Model 1 or quadratic,  
Model 2) component (Snijders & Bosker, 1999). The type-III tests of fixed effects 
in SPSS were used to assess whether the estimates of the fixed effects (B) 
were statistically significant. The Wald-Z test was used to assess the statistical 
significance of the random effects (Snijders & Bosker, 1999). See Table 4.3 for 
model comparison. Finally, both growth curves were compared in order to determine 
whether change patterns in degree on both timeframes were alike (see Figures 4.5  
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and 4.6). In order to find possible explanations for differences between educators 
regarding changes in collaboration over time (third research question), variables 
were added to the best fitting model (Model 1)  to test the effect on growth, with 
degree as the dependent variable. Independent variables included background 
characteristics such as age, gender and years of experience. In order to test the 
effect of brokerage on the outgoing e-mail also brokerage was added to the best 
fitting model as a variable. 

4.4 Results

4.4.1 The structure of collaboration in terms of degree, brokerage and subgroups

To understand how the number of e-mails reflects the structure of collaborative 
relations among mathematic teacher educators, we analysed degree, subgroups 
and brokerage. Results for degree showed a total degree of 459 (outgoing 
messages over 6 weeks), an average degree of 27 per educator, min 0 and max 
115, meaning that the number of messages varied considerably between educators. 
The total degree varied per week with a range from 38 in week 1 to 107 in week 6, 
suggesting that the total number of messages increased over time. Results of the 
brokerage analyses showed variation in brokerage between educators (see Table 
4.4). Some educators acted as brokers in one week (e.g., Mike), others in several 
weeks (e.g., Iris) and some actors never acted as brokers between subgroups 
(e.g., John). 13 out of 17 educators in total acted to some extent as brokers. Of 
these 13, only 2 educators (Joan and Ian) performed brokerage roles during more 
than four weeks during the six weeks of data collection. The other 11 performed 
only once or twice brokerage roles during this period. This means that Joan and 
Ian occupied positions in which they connected the innovation taskforce to other 
members of the department in a more structural way.

Table 4.4

Brokerage roles per educator based on e-mail exchange

E
ducator

John

Jesse

M
ike

Iris

P
aul

A
nn

S
im

on

N
ick

N
ate

D
an

A
ndrew

Jean

M
att

Joan

Jeff

Ian

B
urt

WK 1 C* Cs G,R,Cs Cs

WK 2 C Cs

WK 3 G G G,Cs R,C,Cs G,Cs R,Cs

WK 4 R,C R R G,C C G G,R,C,Cs

WK 5 C Cs G,R,Cs G,R,Cs Cs

WK 6 R  G,Cs G,Cs R

*Broker codes:  G=gatekeeper; R=representative, C=coordinator, Cs=consultant
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Results for the subgroup analyses showed that different types of subgroups existed 
inside the department. These subgroups changed from week to week. See Table 
4.5 for the results on the different types of subgroups (i.e. dyads, cliques, K-plex). At 
the dyad level the subgroups varied per week, with an increase towards the second 
half of the data-collection period. At the triad (or more) level only a few subgroups 
existed when applying the strong assumptions on membership (reciprocal ties 
between all members), referred to as cliques. More subgroups emerged when 
applying the loose assumption (K-plex), with an increase in subgroups during 
the six weeks of data-collection. The number of subgroups differed per week and 
showed an increase towards the end of the data-collection. Results also showed 
hierarchy in subgroups, meaning that small subgroups existed within (larger) 
subgroups, also indicating the interconnectedness of different subgroups. 

Table 4.5

Reciprocal ties and subgroups  per week (short timeframe)
Week

1 2 3 4 5 6

Reciprocal tie 6 9 8 14 11 12

K-plex 8 5 4 19 37 79

Cliques 0 1 2 1 3 2

4.4.2 Changes in structure over time.

To understand changes over time in collaborative relations (degree) we compared 
change patterns for two different time frames (1) a two year timeframe and (2) a six 
weeks timeframe. Results of the descriptive analysis showed variations in means 
and standard deviations  of degree across the measurement moments. The fixed 
occasions model confirmed that teacher educators’ degree differed statistically 
significantly between the measurement moments (p < .01). In the short timeframe 
the growth rate of degree was best presented by linear components (B = .79,  
p = .001), indicating a linear curvature (increase) as is presented in Figure 4.5. 
The growth or change rate of degree in the long timeframe was best represented 
by a combination of linear ( B = -106.4, p = .000), quadratic (B = 35.9, p = .001) 
and cubic (B = -3.8, p = .006) components, indicating a cubic shaped curvatory 
(decrease-slight increase-more pronounced increase) as is presented in Figure 
4.6. Model fit is presented in Tables 4.6 for the short timeframe and 4.7 for the long 
timeframe. 
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Table 4.6

Model fit for different models on collaboration over time (short timeframe)*

Comparison

Model -2LL Model χ2 df p

1. first order, fixed intercept 654.2 1 vs 2 40.4 1 < 0.01

2. first order, random intercept 613.8 2 vs 3 .3 1 >0.05

3. (quadratic growth) 613.5 2 vs 4 38 1 <0.01

4. (linear growth with random t0, t1) 575.5 
Did not converge

2 vs 5 9.6 1 <0.01

5. (linear growth with effect of brokerage) 604.2

*Dependent variable: degree

Table 4.7

Model fit for different models on collaboration over time (long timeframe)*

Model fit

Model -2LL Model χ2 df p

1. first order, random intercept 576.2 1 vs 2 27.4 1 <0.01

2. second order, random intercept 548.8 2 vs 3 8.4 1 <0.01

3. second order intercept + slope 540.4 3 vs 4 7.8 1 <0.01

4. third order intercept+slope 532.6

*Dependent variable: degree

Figure 4.5 Mathematic teacher educators’ trajectories for the 
number of relations (short timeframe) 

Figure 4.6 Mathematic teacher educators’ trajectories for the 
number of relations (long timeframe) 
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Comparison of the predicted trajectories showed differences in patterns between 
the two timeframes, meaning that the development of collaborative relations 
differed for each different timeframe. Within the short timeframe relations develop 
in a more or less linear pattern, with an increase over six weeks. Within the long 
timeframe a different development of collaborative relations occurred. This means 
that when looking at a long timeframe, the development of collaborative relations 
did not follow a linear pattern but a pattern of decrease and later increase.

4.4.3 Factors that explain differences between teacher educators

To find possible explanations for differences between teacher educators in the way 
they developed their collaborative relations we added individual characteristics as 
explanatory variables to the growth model in the short timeframe. Characteristics 
with regard to gender, age and years of experience did not contribute statistically 
significantly to the differences in development between educators. A significant  
effect of brokerage (B = 2.1, p = .002) occurred in the short timeframe, explaining 
14% of the differences between educators (based on outgoing mail). This means 
that performing a brokerage role in the network resulted in having a larger number 
of relationships compared to educators without such a role.

4.5 Discussion and implications

In this study teacher educators’ e-mail exchange  and their perceived collaborative 
relations inside the mathematics department were investigated longitudinally in an 
innovative context in order to study their collaborative relations. Dynamic Systems 
Theory was used to frame (changes in) the structure of collaborative relations in 
terms of degree, brokerage and subgroups. E-mail relations were used to study 
collaboration within a short timeframe, whereas network data were used in the long 
timeframe. Research questions focused on (1) structure of collaborative relations 
visible in e-mail exchange, (2) changes in collaborative relations over time within 
two different timeframes and, (3) possible explanations for differences between 
educators. Three important themes emerged from our data: (1) teacher educators 
differed in their collaborative network positions and changed their positions over 
time, (2) brokers were important, especially for connecting subgroups and, (3) 
concepts related to DST supported our understanding of changes in collaboration. 
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4.5.1 Teacher educators differed in their collaborative network postions and 
changed their postion over time

The structure of collaborative relations in terms of degree changed over time. It 
appeared that during the six weeks of data-collection, the number of relationships 
(based on e-mail) expanded inside the network (i.e. department) and that teacher 
educators differed from one another with regard to their changes in degree. This 
means that, at the department level, teacher educators became more connected 
during innovation, and, at the individual level, they differed in the number of 
connections they formed and they all showed increase. Network visualizations 
showed that ties appeared, disappeared and sometimes reappeared, in other 
words (re-)emerged, over time. These findings show the dynamic character of 
networks, as was suggested in previous studies on network dynamics (Scott & 
Carrington, 2011). Our results confirmed that some teacher educators were 
or became better connected during innovation than others, and, as a result, 
developed better conditions for collaboration and learning. These findings are 
in line with previous studies on relational aspects of teacher collaboration (Burt, 
1997; Huffman & Hipp, 2003; McLaughlin & Talbert, 2001; Wenger, 1998) and 
confirm that teacher educators’ relations develop similar to those of teachers. 
Even more interesting were the findings with regard to strong and weak ties inside 
the collaborative network (Granovetter, 1973; Krackhardt, 1992). Both strong and 
weak ties between educators changed over time, and changes varied between 
educators. Where other studies often focus on either strong or weak ties, our 
results showed that both types of ties changed during innovation and that strong 
ties became weak ties over time, or the other way around, indicating complexity in 
tie changes inside a network. These results on teacher educators’ positions in the 
collaborative network lead to the confirmation of our previous assumption that, with 
regard to teacher educator collaboration, the development of collaboration can be 
seen as a complex system.

4.5.2 Brokers were important especially for connecting subgroups

Examining subgroups is a way to explore the collaborative network structure. 
Different types of subgroups emerged from our data, varying from small subgroups, 
i.e. pairs of educators, to larger and more complex subgroups, i.e. K-plex (Hanneman 
& Riddle, 2012). These subgroups changed over time in a way that the number of 
subgroups roughly increased and became more hierarchically nested during the 
period of data-collection. These findings partly confirm prior teacher research in a 
way that teacher educators become more connected over time during an innovation, 
although in teacher research interactions tend to decrease again after a period of 

CHAPTER 4



98

time (Huffman & Hipp, 2003; Wenger, 1998). A possible explanation for the increase 
might be the period of data-collection in the second year of the implementation. At 
that time, teacher educators possibly were more active in collaboration because, by 
that time, national test syllabi were released which provided educators with more 
detailed information on knowledge levels, number of questions and topics in the 
national mathematics test so they collaborated more frequently in order to make 
changes in their courses. Our results add to prior findings in a way that for teacher 
educators the interconnectedness of the subgroups, as indicated by the results on 
brokerage and hierarchy in the subgroups, increased during innovation, possibly 
driven by the release of more detailed information with regard to the innovation. 
The interconnectedness of the subgroups is important with regard to learning. The 
subgroup types cliques and K-plex that emerged from the data, reflect possibilities 
to form complex feedback-loops that support the collective development of shared 
goals, such as the implementation of a knowledge base, in the network. This is an 
important finding because it underlines the value of having insight into the informal 
structure of the collaborative relations for reaching collective goals in teacher 
education. 
 Of special interest with regard to the connection between subgroups 
were the brokerage roles. Educators appeared to act as brokers in one week but 
not, or to a lesser extent, in the next week, indicating emergence of brokerage 
during innovation. This is interesting because subgroups that are connected 
via an educator who is no longer a broker become disconnected and resources 
(e.g. knowledge or didactic approaches) may no longer be exchanged between 
these subgroups. Thus, conditions for learning at a collective level might increase 
or decrease because of changes in brokerage. And, although an increase in 
subgroups might enhance the flow of resources inside the department, a lack of 
brokerage between the subgroups might form a constrain to the exchange at the 
department level.
 Even more interesting were the individual differences in brokerage roles. For 
example, Ian and Joan performed brokerage roles most of the time. They occupied 
central positions in the network and were important key-players in connecting 
subgroups and, doing so, in enhancing or constraining the flow of resources 
throughout the department. These educators were thus in a favourable position 
with regard to collaboration, and, as a result, with regard to the implementation 
of the innovation. On the other hand, educators, like for example Jeff, who were 
hardly connected to the department’s collaborative network, did not profit from the 
exchange and the department did not profit from the potential of educators such 
as him. Such a peripheral position of educators constrains collaboration in the 
department, and, as a result might lead to different approaches or even different 
results with regard to the implementation of an innovation. These findings support 
the idea that teachers (or as is the case in our study teacher educators) do not 
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naturally build networks that would cultivate the highest level of social capital 
(Baker-Doyle & Yoon, 2011). Future research on educators’ awareness of their 
own social networks to form relationships for collaborative purposes, as described 
by Steiny and collegue (Burt & Ronchi, 2007; Steiny & Oinas-Kukkonen, 2007), 
might provide deeper insight into understanding the collaborative network structure 
as it is. 

4.5.3 Concepts related to DST supported our understanding of changes in 
collaboration.

For understanding changes in collaboration, concepts derived from DST, such as 
emergent self-organization and feedback-loops appeared valuable in this study. 
The emergence of ties, subgroups and brokerage indicated that collaboration 
during innovation is far from equilibrium and supported the idea of self-organization 
in the collaborative network structure. Another interesting finding in this area was 
derived from answering the second research question regarding change patterns 
in two different timeframes. Comparison of the two change patterns of degree 
showed that different timescales show different patterns of development of the 
collaborative relations. These are important findings, because they suggest that 
in research of collaboration it is important to use DST concepts and different 
timescales to gain an understanding of the dynamics of change. In addition, our 
findings also implicate that future research of the development of collaboration 
might benefit from a dynamic system approach to find further explanations for 
changes in collaboration over time (Hollenstein, 2007; Thelen & Smith, 1994). 

4.5.4 Future research and limitations

What can studying e-mail teach us? Although providing some unique insights as 
described in the previous section, this work has its limitations that suggest the 
need for further study. To the rather strong focus on the structure of collaborative 
relationships in this study, in future research, a focus on the content of the 
relationships could be added in order to find further explanations for the interplay 
between the structure and the content of the exchange between teacher educators. 
Apart from the relative small number of respondents and measurement occasions, 
a limitation is posed by the extent to which our findings can be generalised to other 
collaborative settings than e-mail exchange, e.g. off line joint work sessions or 
more informal encounters.
 In this study, brokerage explained 14% of the variance in educators’ degree. 
One could argue that the relation between brokerage and degree is interdependent 
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in a way that when brokerage changes, degree changes and the other way 
around. And, although background variables such as age and experience were 
tested and didn’t significantly contribute, it is plausible that there are other factors 
that contribute to an educator’s degree, such as the awareness of an actor of 
his own social network (Steiny & Oinas-Kukkonen, 2007) to form relationships. 
Further study is needed to find possible explanations for the dynamic character of 
collaborative relations, for example on teacher educators’ network awareness in 
relation to forming ties. Regardless of the limitations, these findings make a unique 
contribution to the existing body of literature and suggest possible pathways to 
enhance collaborative relations in teacher education.
 With regard to teacher education an important implication of this study is 
that recognizing the brokers in the collaborative network is a first step to support 
further collaboration. Becoming more aware of the network structure helps 
identifying those brokers, and, in turn, helps brokers to become aware of their 
positions to connect less-connected others. This way the network structure may 
become stronger, which supports the flow of resources throughout the network and 
enhances reaching collective goals. Another implication of this study is the need 
for more longitudinal research using a dynamic systems approach on collaboration 
to further understand the dynamics of changes in collaboration.
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5 Collaborative networks: Three portraits of teacher 
educators and their collaborative networks

5.1 Introduction

In previous chapters (2 and 3) collaborative relations and collaborative learning 
activities of teacher educators (TE) were mapped while working collaboratively in 
their subject departments on the implementation of an innovation, the nationally 
developed knowledge standards and test for (future) teachers in the Netherlands 
(HBO-raad, 2012). It became clear that teacher educators used different networks 
for different collaborative activities, such as networks for sharing information, 
networks for sharing advice and networks for working collaboratively, while 
developing lesson materials or tests. It also became clear that individual teacher 
educators differed in the amount of collaborative relations they maintained and 
the frequency and depth of collaborative learning activities they performed. To 
illustrate some of these differences: one educator perceived collaborative learning 
activities with a low frequency (average frequency 1.9 on a five-point-scale) and 
maintained only one relation (for Joint work), whereas another teacher educator 
performed these activities very often (average frequency up to 4.5 on a five-
point-scale) and maintained up to seven relations for Joint work. Also, educators 
differed from one another regarding the depth of their activities. Some educators 
merely performed rather independent collaborative activities, such as exchanging 
information, while others performed activities with more depth illustrated by higher 
levels of interdependences, such as collaboratively developing lesson materials. 
These findings illustrate that teacher educators differ from one another in their 
collaborative behaviour ranging from hardly outgoing and hardly collaborative to 
very outgoing and very networked (see Chapter 2). 
 Also, change patterns in collaborative relations and collaborative learning 
activities over time were analysed. Teacher educators’ collaborative networks 
showed rather dynamic patterns. Differences between individual teacher educators 
in the way their collaborative behaviour developed over time became clear. The 
differences ranged from low levels of collaborative relations and learning activities 
in the first year of data collection and increasing levels towards the end of the data 
collection in the second year, to high levels of collaborative relations and learning in 
the first year, followed by a decrease later on and increase again in the second year 
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(see chapter 3 for more detail). Variables that could explain (part of) the variance 
between individual teacher educators’ collaborative learning activities included 
geographic location, referred to as geographic proximity (Scott & Carrington, 2011) 
and belonging to the same subject domain, referred to as cognitive proximity (Scott 
& Carrington, 2011). With regard to changes in collaboration also centrality – the 
educator’s formal position in the network -  was a significant explanatory variable, 
in such a way that being chair of a department explained part of the differences in 
changes in frequency of collaborative relations between educators (SE = -0.95). 
 In Chapter 4 we described the studied changes in the mathematic 
department collaborative networks from a dynamic systems perspective, using 
different timeframes. Dynamics in the collaborative networks became visible and 
again, differences between individual mathematics teacher educators became 
clear. Attention was drawn to differences in positions and roles of individual teacher 
educators: some teacher educators performed brokerage roles in the network, 
connecting otherwise not connected subgroups, while others were more peripheral 
or were only connected to other teacher educators within their own subgroup. 
Also, brokerage roles emerged and disappeared again for some of the teacher 
educators, while others did not perform such roles at all.
 These studies, although pointing at possible explanatory variables that 
might help explaining individual differences in collaboration between TE, did not 
reveal underlying mechanisms or patterns that might further explain the nature of 
the dynamics and individual differences in collaboration. In short, we concluded 
from the previous studies conducted: (1) the amount and frequency of collaborative 
relations and collaborative learning activities differs among departments and 
individual teacher educators; (2) over time, collaborative relations and collaborative 
learning activities of teacher educators are dynamic and not stable, and (3) some 
individual teacher educators perform specific roles in their networks whereas 
others do not. 
 Literature shows the importance of a dense and coherent network 
consisting of interconnected subgroups for reaching collective goals, for example 
the implementation of an innovation (Burt, 1997; Coburn & Russell, 2008; Daly 
et al., 2010; Frank et al., 2004; Gould & Fernandez, 1989). Strong relations in 
a network are important, especially for sharing complex and tacit knowledge 
(Krackhardt, 1992). Literature also shows that, in order to reach such a dense 
and coherent collaborative network, people’s attitudes towards collaboration 
matter (Au & Kwong, 2004; Kirkman & Shapiro, 2001). Furthermore, from previous 
studies on teachers’ collaboration the focus of collaboration has an influence on 
perceived collaborative learning and outcomes thereof (Doppenberg et al., 2012b). 
Finally, it seems important to include outcomes of collaboration in further study, 
since this might help finding clues with regard to effectiveness of collaboration. 
In recent studies, value creation is used as a framework to describe outcomes of 
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collaboration (Wenger et al., 2011). This framework describes outcomes in different 
cycles of value created by participants varying from immediate value, e.g. simply 
meeting with a colleague, to reframing value, for example when collaboration leads 
to new insights or leaving behind existing structures of frameworks (Wenger et al., 
2011).
 In our previous studies indications were found for possible factors that might 
influence teacher educator’s collaboration, such as the structure of collaborative 
relations and the frequency and depth of collaborative learning activities. As a next 
step in our journey toward a obtaining a more detailed and in-depth view of teacher 
educators’ collaboration, it might be interesting to illustrate teacher educators’ 
collaboration more in detail, while focussing on the interplay between network 
structure and collaborative learning activities, possible affective factors that might 
play a role and focus and outcomes of collaboration. In this study, we used data 
from our previous studies, namely data on collaborative learning activities and 
collaborative relations collected at four different measurement moments during 
innovation and data on online teacher educator collaboration via e-mail, and 
combined these with new data from additional and more qualitative data sources, 
namely digital logs of individual educators and interviews to develop detailed and in-
depth illustrations, or portraits, of individual teacher educators. These illustrations 
were used to investigate previous findings more in-depth and more coherently, in 
order to find possible underlying patterns and mechanisms that might be helpful 
for developing further understanding of the interplay between the structure and 
the content of the exchange between teacher educators. In the next section, three 
aspects which were described earlier as promising candidates for explaining this 
interplay are further elaborated, i.e. the focus of collaboration, teacher educators’ 
attitudes towards collaboration and their perceived outcomes of collaboration.

5.1.1 Collaboration: activities across different foci

Regarding teacher educators’ collaborative learning activities, in our previous 
studies, we used Little’s (1990) levels of in(ter)dependence (see Figure 5.1). 
Interdependence is considered a key-factor in collaboration (Little, 1990; Meirink 
et al., 2010). 

 

Figure 5.1 Types of collaborative learning activities on a scale of interdependence, cf. 
Little 1990 (adapted from Doppenberg, Bakx and den Brok, 2012)
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In these studies collaborative learning activities were included as they were 
perceived by teacher educators during and related to the implementation of an 
innovation. These collaborative learning activities were placed on a scale of 
interdependence, for example the collaborative learning activity ‘developing lesson 
materials with a colleague’ was included in the scale ‘joint work’ with a high level 
of interdependence. Results showed that teacher educators’ differed from one 
another in the frequency of these activities, and, also the level of interdependence of 
these activities. Some educators perceived ‘Joint work’ most often, whereas others 
perceived ‘Story-telling and scanning’ or ‘Sharing’ more often than ‘Joint work’. 
Recent studies on teacher collaboration have indicated that both the frequency 
with which learning activities are perceived as well as the foci of these activities 
are related to perceived learning outcomes (Doppenberg, et  al., 2012b; Putnam 
& Borko, 2000). The focus of teacher educators’ collaboration refers, in these 
studies, to a desired change in teaching approach or teaching manner in which 
they organise student learning. Also, studies refer to focus of collaboration as a 
result in changes in curricula, for example the implementation of new knowledge 
standards and tests or new lesson materials (Henze, 2006). More in general, 
two characteristics of powerful foci on collaboration are often mentioned: (1) the 
focus of collaboration emerged out of teachers’ everyday work (e.g., be authentic), 
and (2) is related to teaching practices and/or pupils’ learning (Doppenberg et 
al., 2012b; Imants, 2003; James et al., 2007; Kwakman, 2003; Levine & Marcus, 
2010). In their study Doppenberg and colleagues (Doppenberg et al., 2012b) found 
that collaborative learning activities and outcomes differed between different foci 
of collaboration, such as implementing a new pedagogical approach or teaching 
a particular group. Therefor, it seems important to investigate the focus of teacher 
educators’ perceived collaborate learning activities, for example implementing 
national knowledge standards in courses or adapting lesson materials as is the 
case in this study, in addition to the frequency and level of in(ter)dependence of 
these activities as was done in the previous studies, in order to obtain a more 
comprehensive view.  

5.1.2 Attitude towards collaboration: teacher educators’ value orientation 

Collaboration requires willingness and preferences of educators to learn 
collaboratively with each other (Au & Kwong, 2004; Stoll et al., 2006;). Scholars 
argue that willingness requires a collectivistic view of the self as an integral part 
of the teacher professional network (Basabe & Ros, 2005). The value-orientation 
of collectivism has been advanced by Hofstede (2001) as the prioritization of 
group interests over self-interest, as opposed to individualism which refers to the 
prioritization of self-interest over group interest. Literature shows that individuals 
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with a collectivist orientation are more inclined to collaborate with others than 
individuals with an individualistic orientation (Basabe & Ros, 2005; Kirkman & 
Shapiro, 2001; Ning, Lee, & Lee, 2015). Also, the concept of value orientation is 
used in the context of social interactions to study social preferences of individuals, 
for example with regard to deciding whether to collaborate with others (Au & Kwong, 
2004; Balliet et al., 2009; Van Lange, 1999). In these studies an individual’s social 
value orientation is described as either being prosocial or proself (Van Lange, 
1999). A prosocial value orientation refers to individuals pursuing joint outcomes 
of collaboration among participants sometimes even at cost of own outcomes, 
whereas a proself orientation refers to individuals pursuing maximal individual 
outcomes with little or no regard to other’s outcomes or even at cost of other’s 
(Van Lange, 1999).  
 With regard to collaboration, we assume, that educators with a collectivistic 
or prosocial orientation tend to focus on shared outcomes at the group level and 
are inclined to collaborate. Since authors not yet fully agree on how to describe 
value orientation, in our study we follow Van Lange’s distinction of social value 
orientation to study teacher educators’ value orientations.

5.1.3 Outcomes of collaboration: value creation

Recently, Wenger’s framework for assessing value creation in networks is gaining 
attention for measuring outcomes of collaboration (Cowan & Menchaca, 2014; Van 
Waes, et al., in press; Wenger et al., 2011). Value creation, in this framework, 
refers to the value of learning enabled by community involvement and networking 
and focusses on the value that is created from learning activities such as sharing 
information, learning from each other’s experiences or creating knowledge 
(Wenger et al., 2011). The value creation framework distinguishes value creation in 
five cycles: (1) immediate value, (2) potential value, (3) applied value, (4) realized 
value and (5) reframing value (Wenger et al., 2011); See also Table 5.1.
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Table 5.1

Value creation cycles and definitions (cf. Wenger et al., 2011 and adapted from Cowan & 
Menchaca (2014)
Cycles Definition

1. immediate value As networking occurs, the interactions between participants create value: 
- useful or productive activities (e.g., stimulating, nice, interesting, being able to share  
  experiences)
- activities and interactions that produce value themselves (useful conversations;    
  providing feedback; tips provided by a colleague)

2. potential value Some value created is not used immediately. This knowledge is gained and retained 
an can be used at later time, e.g.:
 - knowledge capital, robust resources (e.g., new teaching material, new ideas, 

new references to people) that are likely to be relevant or useful
 - value lies in potential to be realized later

3. applied value Applying knowledge capital that leads to improved practice, e.g.:
 - changes in practice that create promising practices
 - value put into use, potential value that is realized 

4. realized value Realized value occurs when individuals are able to apply knowledge and are reflective 
on the effects of their interventions, e.g.:
 - performance improvement, return on investment (e.g., increased student 

achievement, improved speed or accuracy)
 - value lies in reflecting on what effects the application of knowledge capital is  

having on performance or achievement

5. reframing value Social learning causes a reconsideration of the original learning imperatives and 
criteria for success, e.g.:
 - new framework, new goals
 - value created by transforming or leaving behind existing structures of frame-

works, redefining success at individual, collective and organizational level

The value creation framework might provide useful insights into outcomes of 
collaboration as perceived by individual teacher educators, because in this 
framework outcomes are described taking relational aspects of collaboration into 
account. The framework also might help indicate differences in perceived outcomes 
of collaboration between individual teacher educators. 
 
In the underlying study we used focus of collaboration, value orientation in 
collaboration, and value creation, for developing in-depth and coherent illustrations 
of teacher educators’ collaboration in order to detect underlying patterns that 
help understand the interplay between collaboration activities and collaborative 
relations. This leads to the following research questions:

(RQ): What patterns regarding collaboration emerge from in-depth illustrations of 
individual teacher educators’ collaboration?

(RQ 1): How can individual mathematics teacher educators’ collaboration be 
described in terms of  perceived behaviour (i.e. collaborative learning activities, 
collaborative relations), attitude (i.e. value orientation) and  outcome (i.e. value 
creation)?

PORTRAITS OF TEACHER EDUCATORS



109

5.2 Method

5.2.1 Procedure

Qualitative research portraiture, sometimes referred to as a descriptive case-
study method, is an approach for social research that explores experiences of 
participants through the creation of detailed descriptions (Lawrence-Lightfoot, 
1983; Lawrence-Lightfoot & Davis, 1997). In our study, portraiture seems a viable 
method for researching collaboration while zooming in on perceptions of individual 
teacher educators on their collaboration in the context of the implementation 
of an innovation. It adds to the previously used methods in this dissertation by 
combining previously used quantitative data sources and new additional qualitative 
data sources,  into detailed illustrations, portraits, of individual educators. This 
procedure also might help other teacher educators to identify with the portrayed 
teacher educators and support their own collaboration with colleagues by learning 
from example.
 Both new data and data from previous studies were used. The data 
sources that were derived from previous studies (see also chapters 2 and 3 
for more detail and instruments), included data about teacher educator’s own 
perceived collaborative learning activities and collaborative relations during the 
implementation of an innovation. These data were collected during two years using 
a questionnaire based on Little’s scales of interdependence (1990) and a network 
survey at four different measurement moments. Data on teacher educator’s online 
collaboration via e-mail (see also chapter 4 for more detail on procedure and 
instrument) were collected by voluntarily forwarding all e-mails to the researcher 
that were exchanged between mathematics teacher educators and that concerned 
the implementation of the innovation at hand. The timeframe for the e-mail data 
collection was 6 weeks at the end of 2013, also referred to as the short timeframe. 
The new data in this study were collected during ten weeks at the end of 2012 
and the first few weeks of 2013, using digital logs (Meirink et al., 2010). At the end 
of the two years of quantitative data-collection, in the second half of 2013, semi-
structured interviews were conducted with mathematics teacher educators to 
collect data on outcomes and orientations towards collaboration. See also Figure 
5.2 for an overview of the data collection process.
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5.2.2 Respondents 

Three mathematics teacher educators, from a group of 17, were selected for this 
study. Criteria for selection are presented in Table 5.2.

Table 5.2

Overview of criteria for selection of participants
Selection criteria

Mathematics 
teacher educators

Completeness of 
data

Differences in 
behaviour (e.g., 
activity level, position 
in network, roles)

Comparable back-
ground (experience; 
age)

Number of possible 
participants

17 6 4 3

  
The criteria for selection involved differences in collaborative behaviour and 
comparability of background characteristics (to prevent including outliers), also 
completeness of data was one of the criteria. The criteria resulted in the selection 
of three participants (see Table 5.2), and although gender was not a criterion for 
selection all three participant were male. For anonymity reasons we used fictitious 
names to refer to the participants: Matt, Ian and Nate. For an overview of the 
participants see Table 5.3.

Table 5.3

Overview of the participants
Years of 

experience 
as a teacher 

educator

Subject 
taught

Age Gender Former 
education

Matt 10 Math 50 M Master of Education in Mathematics

Ian 5 Math 37 M Primary teacher education / post graduate 
course didactics in mathematics

Nate 5 Math 37 M Primary teacher education / Master in 
Educational science

Survey T1
(year 1)

Survey T2
(year 1) 

Survey T3
(year 2) +

Digital logs 

Survey T4
(year 2) + 
Interviews

Figure 5.2 Timeline of data collection process
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5.2.3 Instruments

A mix of both qualitative and quantitative instruments were used in this study. In 
addition to the rather quantitative instruments which were used in the previous 
study (for detailed description see chapters 2, 3 and 4), namely a questionnaire 
for measuring collaborative activities, a network survey and e-mail exchange for 
measuring online collaboration.
Two new qualitative instruments were added in this study: a digital log and a semi-
structured interview. Table 5.4 presents an overview of instruments and collected 
data. First, the qualitative instruments are described, next the quantitative 
instruments are described more briefly referring to previous chapters for more 
detail.

Table 5.4

Overview of instruments and collected data
Instrument Data

Digital log1 Learning experiences; focus of collaboration; value orientation

Interviews1 Collaborative relations; learning experiences; value creation

Questionnaire collaborative 
learning activities

Types of collaborative learning activities, over two years

Network survey Collaborative relations, over two years

E-mail exchange Online collaborative relations, over six weeks

Two qualitative instruments were used: a digital log and a semi-structured inter-
view. Participants used a digital log to describe their learning experiences as out-
comes of their collaboration inside the subject department during the implementa-
tion of an innovation. The digital logs were used to measure foci of collaboration 
and to measure value orientations and outcomes of collaborative learning acti-
vities. The log was adapted from the digital logs of Meirink and colleagues, who 
used teacher’s digital reports describing their learning experiences to study lear-
ning outcomes of collaboration  (Meirink et al., 2010), by adding setting and focus 
of collaboration to the learning reports. Every other week participants were asked 
to indicate the setting and focus of each of the collaborative activities, regarding 
the implementation they had participated in. Next, the participants described and 
reflected on one of the learning experiences that resulted from their collaborative 
activities. The selection of the learning experience that was to be described was 
self-selected by the participant. The learning experience was described in terms 
of activities, outcomes, focus, emotion, and colleagues involved (see appendix 
3). 

1 Digital logs and interviews provided new data for this study
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 Value orientation was measured using the learning experiences in the 
digital logs. Since the learning experiences were brief and consisted of only two 
or three sentences in general, each description was treated as one fragment. 
In total 15 learning experiences were reported, resulting in 15 fragments (5 per 
participant). Wordclouds of the words of each of the five fragments were created 
(see Figure 5.3 for an example), using the website WordItOut (Enidio, 2015). The 
wordclouds provided a visualisation that was used to determine which words were 
most frequently used to describe the learning experiences (e.g. I, me, we, our, us 
or verbs and nouns). This provided the researchers with an a-priori indication of the 
participant’s value orientation (1) proself or (2) prosocial. 

In Figure 5.3, for the purpose of illustration, some examplary words that were 
associated with social value orientation were encircled: ‘gezamenlijke’ (means 
collective); ‘maken’ (means developing); ‘ik’ (means I). Next, each fragment was 
coded using sensitizing concepts, ‘focus of collaboration’, ‘value creation’ and 
‘value orientation’ (see Table 5.5 in section 5.3.4 for an example). Peer debriefings 
were conducted with two of the co-authors to discuss the coding work. This resulted 
in final coding and presentation in a matrix to provide an overview per participant 
(see Table 5.5).
 Semi-structured interviews were carried out in addition to the digital logs to 
obtain further insight into teacher educators’ collaborative learning experiences and 
collaborative relations during implementation of the innovation. Interviews lasted 
between 45 and 60 minutes. Beforehand, a pilot interview was conducted with 
a non-participating mathematics teacher educator. The interview guide contained 
questions designed to gain insight into teacher educators’ perceived collaborative 
relations, their learning experiences and their perceptions of the value created in 
their networks (see appendix for a brief overiew). To measure value creation, in the 
interview transcripts the five cycles of value creation as described in the framework 
of value creation from Wenger and colleagues (2011) were used as categories (see 
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Table 5.1). First, fragments were selected describing the value of interactions. The 
unit of analysis concerned fragments of meaning; this could be (part of) a sentence 
or a set of sentences. Fragments were coded thickly to maintain high data density 
at this stage. As a second step, fragments were placed into a descriptive matrix 
(at subcategory level) for value creation. In total 65 fragments were connected to 
a priori codes of value creation (Cowan & Menchaca, 2014; Wenger et al. 2011). 
Peer debriefings were conducted with two of the co-authors to discuss the coding 
work. Based on these debriefings a coding scheme was established, including 
(summarized) text fragments as illustrations for each subcategory. In a third step, 
frequencies of (sub)categories in the three educators’ networks were presented in 
matrices to provide an overview for each of the three teacher educators. 

Survey: collaborative learning activities and collaborative relations

The participants’ collaborative behaviour in terms of collaborative learning 
activities and social relations was measured in previous studies, using a 30-item 
and 5-point-likert scale questionnaire based on Little’s levels of interdependence 
(1990) and a network survey (Scott & Carrington, 2011). First, the frequency 
of collaborative learning activities and number of collaborative relations at four 
measurement moments (see also Chapter 3) were presented in matrices for 
each of the participants. Second, the network data that were collected from the 
network survey were used for the extraction of ego-networks for each of the three 
participants at the four measurement moments. Netdraw was used as a tool to 
perform the extractions and for visualisations (Borgatti, 2002). This procedure 
resulted in network visualisations per participant per measurement moment  (see 
Figure 5.4 for an example). Third, based on the matrices and network visualisations 
the participant’s collaborative behaviour was coded as (1) outgoing, when the 
frequency of activities and number of ties was above average compared to the 
department level, or (2) moderately outgoing, when scores were on average and 
(3) little-outgoing, when scores were below average.
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Online collaboration via e-mail

In order to describe participants’ positions and role in their network, e-mail data from 
our previous study were used. The results on sub-groups and brokerage analyses 
(see Chapter 4 for more detail) were presented for each of the participants to illustrate 
their network roles (broker or non-broker) and positions (central or peripheral) in 
the larger mathematics department’s collaborative network. The network role was 
labelled as broker when an educator performed broker roles in most of the weeks 
and as non-broker in all other cases. The participant’s position in the network was 
either labelled as ‘central’, when one’s membership of subgroups included over 
50% of the total available subgroups, ‘peripheral’ when membership included less 
than 50% of all subgroups and ‘isolate’ when there was no membership at all, or 
membership was only incidental (e.g., one or two weeks of the six-week period). 

5.2.4 Analysis

In order to combine and present data as detailed illustrations of teacher educators’ 
collaboration, while working on the implementation of an innovation, the data from 
previous studies were combined with the additional data from the digilogs and 
interviews. The analysis process involved analyses of the available quantitative 
data from previous studies (i.e. frequency of learning activities, collaborative 
relations and online collaborative relations) and analyses of qualitative data from 
the present study (focus of collaboration, value orientation and value creation). The 
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qualitative data were analysed using the grounded approach of sensitizing concepts 
(Bowen, 2006). Sensitizing concepts in this study, i.e. focus of collaboration, value 
creation and value orientation, were used as searchlights to analyse the data. The 
analyses process involved three phases: (1) the analyses of the digital logs and 
interviews using sensitizing concepts approach (see also previous section), (2) the 
analyses of the quantitative data from previous studies at the individual level, as 
was described in the previous section and, (3) the grounded analyses of the data 
in the detailed illustrations per participant (Corbin & Strauss, 2014). The first and 
second phase were used to answer the second research question (RQ 1), the third 
phase was used to answer the main question (RQ). 
 In the first two phases and in order to answer the first research question, 
the data which were derived from the previous studies and from the new data 
sources (i.e. digilogs and interviews) were presented at the individual level for each 
of the three participants using matrices, wordclouds, network visualisation and 
exemplary quotes. This step resulted in portraits of the participants’ collaboration 
with regard to behaviour, attitude and outcome. Next, the sensitizing concepts 
were used as searchlights to explore behaviour, attitude and value creation in 
each of the participant’s collaboration. Going back and forth through the portraits, 
the illustrations of each participant were discussed in order to characterize each 
participant in terms of behaviour (i.e., collaborative learning activities, collaborative 
relations, focus of collaboration), attitude (i.e., value orientation)  and outcome (i.e., 
value creation). Peer debriefing with the two co-authors was part of this step. This 
step resulted in a summary per participant that included a brief characterizations of 
the participant’s collaboration.
 In the third phase, in order to answer the main RQ, the three portraits were 
collectively analysed in a more grounded way (Corbin & Strauss, 2014). 
 As a first step in this phase, each of the portraits was examined thoroughly 
by the researcher using a cross-case analyses approach (Merriam, 1988), followed 
by peer-debriefing with the co-researchers in order to find common patterns across 
the cases in relation to collaborative learning. Sensitizing concepts, as was done 
in a previous phase, were used as searchlights for finding concepts within each of 
the portraits. The second step consisted of going back and forth through the data 
in each of the portraits in order to find possible patterns underlying collaboration. 
As a third and final step, in this highly explorative phase, peer debriefing with the 
co-authors was used to establish a shared idea of possible underlying patterns of 
collaboration of the three participants.
 To further assess the overall quality of the data analysis and synthesis, a 
condensed audit procedure was used (Akkerman, Admiraal, Brekelmans, & Oost, 
2008). An ‘audit trail’ was prepared documenting the procedure of data gathering 
and analysis, including both raw data material (interview scripts and digital logs), 
coding schemes, coded interviews and digital logs and portraits. The auditor, an 
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independent researcher with experience in qualitative research, concluded that the 
research process of data collection, data analysis, and report of results was visible, 
comprehensible and acceptable. The auditor’s comments served to further realize 
transparency in the description of the analysis, as well as for issues that needed to 
be singled out as limitations such as the validation of the definitions for the different 
cycles of value creation and the possible influence of personal writing styles for the 
use of specific key-words in learning reports with regard to value orientation.

5.3 Results

In order to answer subquestion RQ 1.1, the results of this study are presented 
in the form of detailed illustrations, portrays, of each of the three participants 
Matt, Ian and Nate. Each case is introduced by summarizing the results in a brief 
characterisation of the participant in order to provide a preliminary image of the 
participants collaboration in terms of behaviour, attitude and outcomes thereof. 
Next, more detail is provided in separate subsections in which subsequently the 
participant’s collaborative behaviour, attitude towards collaboration and outcomes 
of collaboration are described. Finally, and in order to answer the main research 
question, results of the cross-case analyses are presented in a final section.

5.3.1 Portrait 1: Matt

One of the participants was Matt, a fifty year old male teacher educator with ten 
years of experience as a mathematics teacher educator and 18 years of experience 
as a teacher. Matt’s highest education was a bachelor’s degree in teaching 
mathematics education, so he has a background in teaching mathematics.  
 In short, Matt, as a collaborative learner during implementation of an 
innovation, could be characterized as a relative little outgoing, although prominent 
networker with low activity levels regarding performing collaborative learning 
activities (see Table 5.5). He had a peripheral position in the network and performed 
no broker roles. Based on the digital logs, his is focus of collaboration could be 
described as ‘implementation focused’ and more specifically focused on the 
implementation of the newly developed national knowledge tests, which was part 
of the goal of the innovation at hand. Matt had a proself orientation on collaboration, 
meaning that he valued his own learning with little regard of other colleagues’ 
learning. Matt perceived merely value creation in a few cycles such as ‘immediate 
value’, meaning that he valued the interactions in itself, and, as being ‘potential’ 
meaning that he perceived value merely in the future, for example as he pointed 
out during the interview that he “might need to enhance his knowledge sharing with 
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colleagues inside the department”. Matt’s portrait paints a picture of a professional 
who is not that much involved in collaboration and who values collaboration merely 
with regard to his own learning.

Matt’s collaborative behaviour 

Data on collaborative behaviour concerned collaborative relations during the 
implementation and frequencies and depth of collaborative learning activities (see 
Table 5.5). Results showed relatively low frequencies in collaborative learning 
activities, with an average of 3.0 on a five-point-scale for the learning activity ‘joint 
work’. Results on the collaborative relations also showed low activity with only few 
relations inside the mathematics department, with an average of 1.3 for ‘joint work’ 
relations, meaning that Matt reported seeking relations with one to two colleagues 
(1.3 on average) during the implementation of the innovation. Matt’s indegree, 
referring to the number of colleagues seeking Matt for ‘joint work’ was 4.3. The 
difference between outdegree (actively seeking for colleagues) and indegree (being 
sought by colleagues) in Matt’s case illustrated that he was not very influential given 
his low score on outdegree, but at the same time that he was prominent, or a person 
with certain prestige, given the relative high score on indegree. Being a member of 
several subgroups (his membership of subgroups was on average comparable to 
colleagues) his influence in the network is potentially present, however, due to the 
absence of reciprocal ties and almost all relations being directional, the relations 
seemed not very strong (see Figure 5), revealing an image of a little outgoing but 
prominent teacher educator, with potential in structural social capital. 
 The e-mail data, however, showed a different picture. Matt was one of 
the most outgoing educators, sending 19 e-mails during 6 weeks to his math 
colleagues, concerning the implementation of the innovation. Thus, compared to his 
colleagues, he was quite involved in the implementation of the national knowledge 
standards and tests. In the interview, Matt pointed out that he might need to adjust 
his network behaviour in a way that he would become more involved in sharing 
his knowledge with colleagues in the mathematics department. Matt indicated to 
maintain no external relations concerning mathematics which is congruent with his 
internal network behaviour, namely not being very outgoing.

Matt’s attitude towards collaboration

In the following quote Matt talked about his own knowledge of the subject matter 
and how he perceives the subject matter knowledge of his colleagues.
 (all quotes are translated from Dutch) 
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 Quote 1, source: interview
 “Yes….the astonishment, indeed, that mathematics colleagues do not always have a  
 view on the subject matter knowledge or on mathematics…….. You think that’ s really  
 easy, or everybody gets that…. it is hard, both for students, as well as for colleagues.  
 That it is hard (for them) to understand the underlying subject matter, which is easy for me. 
  I learnt so much about mathematics, to me it is……obvious. I had so many mathematics  
 lessons, but not everyone has the same background in mathematics. For example,  
 when we discussed the national pre-test. I was surprized, not only because colleagues  
 struggled answering the questions, but also how to implement that in our courses. …..So,  
 I thought……what I know, I could share. The exchange (of knowledge inside the  
 department) is not yet optimized, it can be more, and then I think  that I might work on  
 that.”
In his digital logs Matt reported on his learning experiences during collaboration 
on the implementation with colleagues inside the department. Most experiences 
involved his orientation on the national mathematics test that was to be implemented 
in the curriculum, such as the level of the test, types of knowledge that were to be 
tested and consequences of the implementation in the mathematics program in 
teacher education. In the log he reported, as he did also during the interview, 
feelings of frustration and disappointment with regard to colleagues came to the 
fore, especially concerning the implementation of the national tests in the collective 
mathematics program. A notable result from his digilogs was the proself orientation. 
Matt reported his learning experiences mostly in relation to his own, individual 
learning and less often in relation to the collective learning in the department. This 
was reflected in his wordcloud (in Dutch language) that was constructed from all 
of his learning reports. The word ‘ik’ (means ‘I’ in Dutch), was used frequently, 
resulting in a large font in the wordcloud, while words referring to the collective 
(e.g., we, our, together) were almost absent. Also, words like ‘ze’ (means ‘they’) as 
opposed to ‘we’ (means ‘us’) were frequently used. This pointed to an individualistic 
value orientation.

Matt’s outcomes of collaboration (value creation)

Results from the interview and digital logs showed that Matt perceived value 
creation in his mathematics network (see Table 5.7). Most value was perceived in 
the first and second cycles (immediate and potential value). The results indicated 
that Matt experienced value in interacting with others (immediate value), and 
perceived most of the value created as not yet being applied or being valuable 
somewhere in the near future (potential value). These results were in line with 
Matt’s remarks in the interview with regard to his intentions to become more active 
in exchanging knowledge (see quote 1). 
Moreover, outcomes that were reported in the digilogs also pointed to longer term 
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application of value, for example, the insight Matt reported with regard to adapting 
his own opinion to collective opinions:
 Quote 2, source: Digilog 2 
 ‘While attending a national conference (the Netherlands) on the implementation of national 
 knowledge tests in teacher education, I realized that sometimes your own opinion doesn’t  
 matter; when social movements are this strong, national tests are unavoidable….’
Also, as reported in his interview, Matt’s insight that one might add value to a network 
by engaging more in the exchange of knowledge among teacher educators, was 
an example of perceived potential value or outcomes on a longer term. This insight, 
since not yet reflected in network behaviour given the low amount of relations, can 
be seen as an example of potential value, since Matt indicated that he was actually 
considering to engage more in the exchange because he expected that this might 
support a successful implementation (see also quote 1).

5.3.2 Portrait 2: Ian

The second participant was Ian, a 37 year old male teacher educator with five years 
of experience as a mathematics teacher educator and 10 years of experience as 
a teacher. Ian’s highest education was a bachelor’s degree in primary teacher 
education, so he had no specific background in teaching mathematics.  
In short, Ian, as a collaborative learner during implementation of an innovation, 
could be characterized as an outgoing, influential and prominent networker with 
high activity levels regarding performing collaborative learning activities (see Table 
5.5). Ian had a central position in the network and performed broker roles connecting 
subgroups within the department. His digilogs showed a focus of collaboration that 
could be described as ‘implementation and organization focused’. Ian had both 
a proself as well as a prosocial value orientation on collaboration, meaning that 
he valued his own learning but also his colleagues’ learning. During the interview 
Ian perceived diverse value creation as outcomes of his collaboration, such as 
‘immediate value’, meaning that he valued the interactions in itself, ‘potential’ 
meaning that he perceived value in the future, but also ‘applied’, meaning that 
he saw value of collaboration into practice. Ian painted a picture of an outgoing 
collaborator, who valued collaboration for both his own learning as well as his 
colleagues’.

Ian’s collaborative behaviour 

Data on collaborative behaviour showed high frequencies and depth in 
collaborative learning activities, with an average score of 4.5 on a five-point-scale, 
indicating that Ian often performed collaborative learning activities with regard to 
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the implementation. Ian also maintained many relations inside the mathematics 
department, with 5.5 outgoing relations on average during the implementation. 
This means that Ian maintained between five and six ‘joint work’ relations during 
the implementation, and, given this relative high score on outgoing relations, that 
he was an outgoing and influential networker. His score on incoming relations, 
indicating how often Ian was sought by colleagues for ‘joint work’, was on average 
5.3 relations. This means that Ian not only was influential, but was also seen as 
prominent by his colleagues. Ian’s membership of subgroups was above average 
compared to others in the department. He was connected to different subgroups 
across the various locations. This means that Ian’s position was central in the 
department’s network and that he was in a position to connect educators that were 
otherwise not connected. The score on broker roles confirmed this position: Ian 
performed broker roles in the network on a structural bases, among others the 
role of representative and consultant. This revealed an image of an influential and 
prominent collaborative learner with strong structural social capital.
 In the interview Ian confirmed that he was focussed on and valued 
collaboration with colleagues inside the department. The digital logs indicated 
that his collaborative learning activities were focused on implementation of the 
innovation and the collective development of mathematics courses with colleagues. 

Ian’s attitude towards collaboration

Different from Matt, who perceived differences as constraints, Ian perceived 
differences between locations as an opportunity (see quote 3). Ian valued diversity 
in the department and indicated that he learned from the different approaches, as 
was illustrated in the following quote:
  Quote 3, source: interview Ian
 ‘…you learn from the different ways each location has positioned the content in their  
 (mathematics)program. So, that way, you learn from each other. Also, you notice  
 differences in contributions from individual department members like an educator defining  
 the position and level of the content in his program in much more detail than others’.  
In his digital logs Ian also reported on his learning experiences during collaboration 
on the implementation with colleagues inside the department. Part of the experiences 
were focussed on the implementation of the innovation, such as tuning or alignment 
with colleagues, and part of the experiences were focussed on organizing work, for 
example the mutual decision to use a specific format for developing lessons. Ian’s 
value orientation were labelled both ‘prosocial’, and ‘individualistic’ which means 
that he was valuing his own learning as well as that of others. The wordcloud 
illustrated Ian’s prosocial/individualistic value orientation, by the use of words like 
‘ik’ (‘I’), ‘gezamenlijke’ (collective) and the use of the first-person-plural, for example 
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‘maken’ (‘we are making’). The prosocial value orientation was also illustrated 
during the interview.

Ian’s outcomes of collaboration (value creation)

Results from the interview and digital logs showed that Ian perceived value creation 
in his mathematics network (see also Table 5.7). Value was perceived in all five 
cycles (immediate, potential, applied, realized and reframing value), indicating that 
Ian perceived value in the interactions itself, but also put value into practice (applied 
and realized value) or perceived possible use in the future (potential value). For 
example, Ian’s remarks in the interview indicating perceived applied value creation, 
when he referred to the department’s decisions on using collaboratively developed 
formats: 
 Quote 4, source: interview
 ‘While working on the implementation we agreed to develop a format for designing our   
 lessons, so we would be clear on the criteria we used for designing lessons. This format  
 would make it easier to exchange our lesson designs…...’
Moreover, outcomes that were reported in the digilogs also pointed to applied and 
potential value, for example the experience Ian reported with regard to the decision 
to collectively use one format for designing lessons (potential value). The learning 
experience he reported related to collaborating with a colleague on the application 
of labels while developing test items, which illustrated applied value. 

5.3.3 Portrait 3: Nate

The third participant was Nate, a 37 year old male teacher educator with ten years 
of experience as a mathematics teacher educator and 4 years of experience as a 
teacher. Nate’s highest education was a master degree in education, so he had no 
specific background in teaching mathematics.  
Nate, as a collaborative learner during implementation of an innovation, could 
be characterized as an outgoing networker with high activity levels regarding 
performing collaborative learning activities (see Table 5.5). Nate had a peripheral 
position in the network and performed no broker roles connecting subgroups within 
the department. He was primarily connected with colleagues working in the same 
location. His focus of collaboration could be described as ‘organization focused’. 
Nate had a prosocial value orientation on collaboration, meaning that he valued his 
own learning with regard to his colleagues’ learning. Nate perceived diverse value 
creation such as (1) ‘immediate’, meaning that he valued the interactions in itself, or 
(2) ‘applied’, meaning that value of collaboration lead to changes in practice and (3) 
‘realized’ meaning that the value created has led to improvement of performance. 
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Nate’s portrait painted a picture of an outgoing, hands-on collaborative learner, 
focused on organizing work inside his own location, who valued collaboration 
merely for reaching organizational goals and not so much for his own learning.

Nate’s collaborative behaviour

Data on collaborative learning behaviour (see Table 5.5 ) showed high frequencies 
in collaborative learning activities, with an average score of 4.0 for the learning 
activity Joint Work on a five-point-scale, indicating that Nate, with regard to the 
implementation, often performed in-depth collaborative learning activities. Nate’s 
average degree in the joint work network was 3.5, meaning that Nate maintained 
between three and four ‘joint work’ relations during the implementation.  Nate’s 
incoming and outgoing relations were about the same level, indicating that he 
was both influential and prominent, although on a lower level compared to Ian, 
since he maintained less relations (3.5 on average whereas Ian’s average was 
5.5). Nate’s membership of subgroups was below average, compared to others in 
the department and was limited to a few subgroups inside his own location. This 
means that Nate’s position was rather peripheral in the department’s network and 
that he was not in a favourable position to connect educators belonging to different 
subgroups. This was in line with his score on broker roles: Nate performed no 
broker roles in the network. This reveals an image of a moderately influential and 
prominent collaborative learner with limited structural social capital inside his own 
location.
 In the interview Nate confirmed that colleagues in his own location were his 
most valuable relations. As a reason for seeking these colleagues Nate mentioned 
their complementary expertise in  relation to his own expertise and their accessibility 
(see Quote 5).
 Quote 5, source: interview
 “Because we complement each other very well. Ian is the more creative and impulsive  
 one. I am more of a person who can see relations, how things relate to one another  
 and that way we strengthen each other…..We share an office…… So, there are many  
 informal moments, for example after assessing a student when we share a cup of coffee,  
 just to review things. Such informal moment happen throughout the day. That is why I  
 appreciate so much that I share an office with colleagues from the same department….
 [when asked about relations with colleagues in other locations] …silence…..no…I do know  
 other mathematics colleagues from different locations, but would I approach them for  
 sparring? No, that I don’t do, or not yet at least.”
Nate had a focus on collaboration that can be labelled as ‘organising work’, since 
most of his learning reports were focused on solving problems with regard to the 
organisation, such as scheduling classes. This focus on organising work reflects a 
focus that is merely related to solving problems and is not so much related to his 
own or others’ learning with regard to the innovation.
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Nate’s attitude towards collaboration

In his digital logs Nate reported on his learning experiences during collaboration on 
the implementation with colleagues inside the department. Most of the experiences 
were focussed on collaboration with colleagues in a collegial setting, which refers 
to collaborating with colleagues that were nearby. This confirmed the network data 
in a way that Nate collaborated most often with colleagues in his own subgroup 
at his own location. It means that Nate’s social capital was limited to the capital 
in his own location. Survey data on the learning activities indicated that Nate was 
active with regard to performing different types of collaborative learning activities 
(e.g., ‘Joint work’ and ‘Exchanging information and experiences’), which showed a 
positive attitude towards collaborating with others.
 With regard to value orientation, the learning reports in Nate digilogs 
showed a prosocial value orientation, indicated by frequently used words like 
‘collega’ (colleague) and ‘collega’s’ (colleagues) and the absence of the word ‘ik’ 
(I) in the digilogs. This prosocial value orientation was confirmed in the interview, 
where Nate explained that consulting others and asking for feedback was valuable 
to him (see also quote 6).

Nate’s outcomes of collaboration (value creation)

In the interview, Nate indicated that sharing his own opinion and asking colleagues 
to react to his opinion from was the most valuable learning experience (see quote 
2). In this particular experience Nate involved, unlike as he stated it “his usual 
behaviour”, colleagues from other locations. This means that Nate is somehow 
aware of possible limitations of his collaborative behaviour with regard to focussing 
on colleagues inside his own location and that turning to others can be fruitful for 
his own learning.
 Quote 6, source: interview
 “I know that I’m inclined to attract work, whereas in this case I thought…..no..I really  
 want to take initiative, but it is very important for me to involve others… Amongst other  
 things, to review my assumptions [with regard to the innovation] …So I asked [Math  
 colleagues from different locations] for feedback, not only regarding the content of my  
 letter, but also regarding the tone of voice. ….To me this confirmed that this is the right  
 way to act. On the one hand involving others in taking a stance and on the other hand  
 testing my assumptions by consulting others…..To me this was a learning experience in a  
 way that I thought I should do things this way more often.”
Nate referred to knowledge creation in every cycle of value creation, especially 
immediate value, potential value and applied value. Nate’s outgoing behaviour with 
regard to performing collaborative learning activities was in line with Nate’s value 
creation in a way that he valued collaboration and saw value created in many 
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cycles. The results showed that Nate produced and applied knowledge and used 
collaboration to reframe strategies and goals. Given his focus of collaboration, 
‘organising work’, the value created can be seen in relation to this focus.

5.3.4. Underlying patterns regarding teacher educator’s collaboration

In order to answer the research question (RQ), the results of the cross-case 
analysis, analysing the data of the three individual portraits, are described in 
three patterns underlying collaboration that were derived from the literature: (1) 
Collaborative learning activity and Focus and (2) Value orientation and (3) Value 
creation.

Collaborative learning activity and focus

Each of the three participants showed different activity levels, as is illustrated in 
Table 5.5.

Table 5.5

Participants’ collaboration in terms of behaviour, attitude and outcome
Matt Ian Nate

Behaviour

Activity Little outgoing Outgoing Outgoing

Position Perpiheral Central Peripheral

Role Non-broker Broker Non-broker

Attitude

Focus Implementation Implementation/ 
organising work

organising work

Value orientation Individualistic Collectivistic/Individualistic Collectivistic

Outcome

Value creation1 Immediate, potential Immediate, potential,  
applied, realized, reframing

Immediate, potential, 
applied, realized, 
reframng

1only value creation cycles that occurred frequently (more than two times) are presented

On the one hand there was Matt, with low frequencies in collaborative learning 
activities and a relative small network. His learning reports focused mainly on 
the new knowledge test, as was illustrated by, for example, his reflections on the 
difficulty level of the test.
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Quote Matt:
 I reviewed examples of test items that were presented at the national website of the project “10   
 voor de leraar” in order to gain more insight into test questions of this national knowledge test that is 
 to be implemented.
On the other hand, Ian and Nate, showed much more activity with regard to 
collaborative learning activities. Ian differed from Nate in the size of his network, 
which was larger en more dense compared to Nate. All three participants differed 
from one another with regard to their focus of collaboration, although all three 
reported foci that emerged from their everyday work and that were related to their 
teaching practice. Having a somewhat narrow focus of collaboration, Matt was 
mainly focused on the implementation of the knowledge test and Nate was mainly 
focussed on organising work with regard to the implementation, whereas Ian had a 
broader focus of collaboration focussing on implementing a new teaching approach 
and new tests as well as organising work. These results seem to illustrate that the 
more activities and relationships someone has the larger the chance that the focus 
of collaboration is broader.

Value orientation and influence in the network

The three portraits showed three types of value orientation: Matt had a proself 
orientation in a way that he valued his own learning without considering other 
colleagues learning; Nate had a prosocial orientation in a way that he valued his 
own learning with regard to his colleagues learning and Ian combined both value 
orientations. This means that Ian and Nate were more inclined to collaborate 
compared to Matt, which is reflected in the results on their collaborative learning 
activity (see previous section). Both, Ian and Nate showed high activity levels with 
regard to performing collaborative learning activities. Interestingly, Ian and Nate 
differed with regard to their network positions and roles. Where Ian was central 
in the network and, being a broker, connected different subgroups, Nate, similar 
to Matt, was more peripheral in the network and performed no broker roles. This 
means that although activity levels of individuals can be comparable, the influence 
in a network can be different and, as a result, the impact of an educator’s actions 
also can be different. 
 Next, Ian differed from Nate and Matt with regard to the type of his relations 
(see Table 5.6). With both outgoing and incoming relations, Ian as a networker was 
both influential (indicated by relative high outdegree) and prominent (indicated by 
relative high indegree), whereas Matt and Nate were both prominent, but not very 
influential due to relative few outgoing relations.
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Table 5.6

Incoming and outgoing relations during two years, per participant.
T1 T2 T3 T4 Average

out in out in out in out in out in

Matt 2 5 1 4 1 5 1 3 1.3 4.3

Ian 6 8 7 4 6 5 3 4 5.5 5.3

Nate 4 7 3 3 3 4 4 3 3.5 4.3

These results seem to illustrate that the influence in a network can differ while 
activity levels regarding the performance of collaborative learning activities can be 
the same. Also, educators combining a proself and prosocial value orientation are 
more influential in their network, compared to educators with either a proself or a 
prosocial value orientation.  

Value creation

The three participants all created value in their collaboration during implementation 
of the innovation. Matt, as a relative little outgoing collaborator, with low depth in 
activities and few relations, merely created value in the first two cycles (immediate 
and potential value), whereas Ian and Nate created value in all five cycles, including 
realized and reframing value. 

With regard to the implementation of an innovation this means that Ian and 
Nate contributed to more diverse values, such as applying changes made in 
procedures or using the connection to a network to develop new goals, whereas 
Matt contributed to values in a way that his interactions created meaning in itself 
or value that was not known or used immediately. These results on outcomes 
seem to be in line with previous results on behaviour in a way that educators with 
low collaborative learning activity and low depth of activities are more likely to 
create single value, whereas educators with high activity are more likely to create 
more diverse meaning. The results on outcomes seem to be in line with results on 
value orientation in a way that teacher educators with a proself value orientation 
are more likely to create single value and teacher educators with a prosocial or 
combined value orientation are more likely to create diverse value.
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5.4 Conclusion and discussion

In this study we focused on the collaboration of three individual mathematics 
teacher educators during educational change in order to obtain a more in-depth 
and coherent picture of teacher educators’ collaboration at the workplace during 
the implementation of an innovation. More specifically, we investigated three 
educators’ collaborative behaviour, in terms of collaborative learning activities 
and collaborative relations during the implementation, focus of collaboration, their 
attitude towards collaboration in terms of their social value orientations, and their 
outcomes of collaboration in terms of value created in the networks. 
 The main patterns that emerged from our data were (1) social value 
orientation is important for collaboration and diverse value creation (2) educators 
who perform broker roles are more outgoing and influential in their network and (3) 
outgoing collaborative learners create diverse value regardless of the size of their 
network.

5.4.1.  Value orientation

In this study we investigated social value orientations as a way to explore educators’ 
attitude towards collaboration. The detailed portraits of the three teacher educators 
provided a glimpse of their value orientations. The results are promising in a way 
that social value orientation indeed might be an underlying factor that can help 
understand individual differences in collaborative behaviour. In line with literature 
in the sociology domain, the two educators with a prosocial value orientation 
seemed to be more inclined to collaborate resulting in larger networks and  higher 
frequencies in performing collaborative learning activities (Basabe & Ros, 2005; 
Stoll et al., 2006). The differences in value orientation were also reflected in the 
perceived outcomes of collaboration. Matt, having a proself value orientation, 
created few value cycles in the network, while Ian and Nate, both having a 
prosocial value orientation, created divers value cycles in the network. With regard 
to the implementation of an innovation in teacher education, the creation of diverse 
value cycles is important for sustaining the innovation (Wenger et al., 2011). Our 
results might imply that having a proself value orientation can put a constraint on 
sustainable implementation, because this orientation leads to few value creation 
cycles and not to more diverse value creation in all five cycles. Also, a proself value 
orientation can put a constraint on social learning, since a proself orientation might 
lead to small networks. Being less connected means having less access to the 
social capital available in the network, which in turn, might constrain learning (Burt, 
1997). However, further research is needed to evaluate social value orientations 
of teacher educators in a more thorough way and to confirm possible relations to 
network behaviour and value creation.
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5.4.2 Position and role in the network

Another interesting result from this study was related to differences in role and 
positions of the participants in the networks. The combination of data in de 
detailed portraits added meaning to the results on broker roles and centrality in 
our previous studies. Ian, being central in the network, performed broker roles 
on a structural basis. Matt and Nate, both being more peripheral in the network 
did not. This means that for connecting subgroups that existed in the network Ian 
is an important network member. This also means that, compared to Matt and 
Nate, Ian is in a more favourable position for learning, since he can learn from 
different subgroups. The other way around also holds: the network can learn more 
easily from Ian, since he is connected to many subgroups than from Nate or Matt, 
since they are only connected to a few subgroups. For the implementation of 
the innovation this means that Nate and Matt are in a less favourable position to 
contribute to a sustainable implementation on a network level, compared to Ian.  
Possible explanations for the difference in roles and positions might partly be found 
in underlying value orientations, but might also be related to differences in focus 
of collaboration. Both Math and Nate had a rather narrow focus of collaboration, 
where Ian had a more broad focus. Such a broad focus suggests that one needs to 
collaborate with different others and develop a large network in order to reach the 
various collaborative goals. This suggestion is supported by the results on learning 
activities, where Ian showed high frequencies in all types of activities and also by 
the results on membership of subgroups, where Ian was member of most of the 
existing subgroups in the network, whereas Nate and Matt were not. This result 
adds to previous studies on collaboration across different foci confirming that the 
focus of collaboration is important for learning (Doppenberg et al., 2012; Levine 
& Marcus, 2010) adding that the focus of collaboration might also be important 
for forming relations. Further, more large-scale research is needed to find out the 
exact relation between having either a more narrow or broad focus of collaboration.

5.4.3 Value creation

A third interesting result from our study was related to the outcomes of collaboration.
Diverse value was created by two of the participants, both being outgoing 
collaborative learners with a prosocial value orientation but with different networks 
in terms of size and range. These results mean that these participants not only 
created value in the interaction itself but also used collaboration as a way to 
improve their own practice or the collective’s practice (Cowan & Menchaca, 2014). 
Apparently, value creation is – at least in these three cases - not dependent on the 
size or scale of the network. This seems understandable, since value is created 
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through interaction with others regardless of the number of others. However, 
our study also indicated that a certain amount of relations and activity might be 
needed for the creation of diverse value (i.e., value in all cycles). This suggestion 
can be illustrated by Matt who was little outgoing as a collaborative learner and 
who created merely value in few cycles. This might mean that there is some kind 
of relation between value creation and the level of activity of an educator as a 
collaborative learner.
 Also, from a more theoretical point of view, this result is interesting since it 
points at the impact of the value created. Value creation in this study was measured 
at an individual level, measuring value that an individual perceived as being created 
in the network. The value creation cycle framework describes value as outcomes of 
collaboration, but it depends on the unit of analysis whether this value is measured 
at an individual level or network level. Individual perceived value, as was measured 
in our study, might not be perceived at the collective level or the other way around. 
So, in future research it is important to evaluate value creation using an approach 
that includes different levels of analyses. Also, the validation of the framework for 
measuring outcomes needs some attention in future research.

Literature indicates that dence and coherent networks are important for learning. 
Dense networks indicate a level of trust, which is an important condition for learning 
(Bryk & Schneider, 2002), and coherence in a network is important for accessing 
social capital such as complex and tacit knowledge (Krackhardt, 1992). With regard 
to the sustainable implementation of an innovation, which requires learning from 
actors involved, having a dense and coherent network is a valuable asset. This 
study showed that this kind of network does not come by itself during the course 
of an innovation, but apparently needs some support in order to further develop, 
which is in line with previous findings on effective collaboration (Supovitz, 2002). 
The study also showed that educators learn collaboratively in various ways, varying 
from not very outgoing and in a relative independent manner in the periphery of the 
department’s network, to highly outgoing in an interdependent manner at the core 
of the department’s network. Although our exploration led to some interesting and 
promising results, of course, given the small sample in our study and the highly 
explorative character, one has to be cautious when interpreting the findings.

5.4.4 Implications
 
An unique element in this study was the combination of multiple quantitative as well 
as qualitative data sources. These combined data sources provided a rich basis 
for developing detailed descriptions of individual teacher educator’s collaboration 
during innovation and might be used in further research. Next, the underlying 
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patterns that emerged from the data; (1) social value orientation is important for 
collaboration and divers value creation, (2) educators that perform broker roles 
are more outgoing and influential in their network and (3) outgoing collaborative 
learners create divers value regardless of the size of their networks, seem to help in 
understanding the dynamics of collaboration and might be used in future research 
on behavioural and attitudinal aspects and outcomes of collaboration. In this 
research relations between social value orientation and collaborative behaviour 
and outcomes of collaborative learning can be further explored and tested. Also, 
future research on broker roles and influence in the network might provide further 
insight in the types of broker roles that seem most promising for developing more 
coherence in the network or in underlying factors for becoming a broker in the first 
place. With regard to value creation it might be interesting to perform multilevel 
analyses to find possible relations between value creation at the individual and the 
collective level (e.g., the department level).
 At a more practical level the detailed illustrations revealed the nature 
of some of the differences between individual teacher educators regarding 
their collaboration. For one, it seems important to develop collaboration among 
department members. A broad focus seems somehow related to larger networks 
and brokerage and hence, more influence in the network. Further (self)research 
among staff with regard to their own focus of collaboration and their collaborative 
behaviour might enhance awareness and, as a result, stimulate developing a 
broader focus and outgoing behaviour. Also, for creating more diverse value it 
might be helpful to reflect on educator’s value orientation towards collaboration 
and introduce such reflections in teacher educators’ conversations. Enhancing 
awareness of their own position in the network and discuss possible advantages 
or constraints of such positions might support educators to engage in collaboration 
in a way that improves connectivity and leads to more coherence in the network. 
This might help to further develop collaboration as a way to develop and sustain 
future innovations in teacher education institutes. 
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Appendix 4: Wordclouds of Matt, Ian and Nate, based on digilogs (in Dutch)

 
Figure 5.8 Matt’s wordcloud (in Dutch)
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6 Conclusion and discussion

6.1 Introduction

In this dissertation results were presented from four sequentially conducted 
studies. Each of the studies contributed to the general aim of the research 
project which was gaining a more comprehensive understanding of how teacher 
educators’ collaboration takes place within a context of educational change and 
more specifically of the interplay between collaborative learning activities and 
collaborative relations. To obtain such comprehensive understanding, the quality of 
collaboration, in terms of collaborative learning activities, as well as the quantity of 
collaboration, in terms of collaborative relations of teacher educators, were studied 
over a period of two years. 
In this final chapter the main findings and general conclusions that could be 
formulated from the four studies reported in the previous chapters are presented 
and discussed. Next, the methods and limitations of the studies are discussed with 
suggestions for future research. The chapter concludes with several implications 
for practice.

6.2 Main findings and conclusions of the four studies

6.2.1 Associations between teacher educators’ perceived collaborative learning 
activities and collaborative relations during educational change.

In the first study a questionnaire and survey were conducted with 60 teacher 
educators in three different subject departments (mathematics, Dutch language, 
environmental science) from one teacher education institute to explore in what way 
and with whom teacher educators collaborated during educational change and 
how these elements were associated. In order to achieve this aim, collaborative 
activities and relations were examined at the individual teacher educator level and 
at the level of the three subject departments.
 Analyses of the quantitative data showed that both collaborative learning 
activities as well as collaborative relations varied within and between subject 
departments. With respect to the collaborative learning activities it was found that 
teacher educators reported activities with low levels of interdependence (such as 
exchanging information) relatively more often compared to activities with a high 
level of interdependence (such as joint work). 
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With regard to collaborative relations it was found that in general the networks 
within the departments showed low to medium coherence. At the individual level 
it was found that teacher educators differed from one another in the number of 
relations (degree) and indirect relations (betweenness) they perceived. The results 
indicated that some teacher educators occupied a more central position than 
others within their department, which might indicate these more central figures as 
key-players. Two findings were of special interest in this respect. First, although 
one might expect that the central positions were occupied by educators with a 
formal structural position, such as department leaders, this was not always the 
case. Second, all key-players were located in one and the same location of the five 
locations of the teacher education institute. 
 With regard to differences between departments results indicated that 
collaboration was perceived differently by educators from different departments. 
The math department differed from the other departments with respect to density 
and centrality. The collaborative relations in this department were more coherent, 
meaning that resources were exchanged more easily and more members were 
involved in the collaborative process.
 With regard to the association between the quality and quantity of 
collaboration the results showed few correlations between activity related aspects 
(interdependency) and networking aspects (degree, reciprocity). However, this trend 
was not found within the mathematics department where associations were found 
between all three forms of collaboration and degree. Especially the associations 
of perceived frequencies of high interdependent collaborative activities like “joint 
work” with “reciprocity” and “degree” in this department were relatively strong and 
statistically significant at the 0.01 level.
 As a result of these findings three main conclusions were drawn. First, in 
terms of the quality and quantity of collaboration, findings for teacher educators 
appear to be similar to those for teachers. In line with findings in teacher studies, 
teacher educators performed relatively more collaborative learning activities with 
low levels of interdependence and teacher educators varied in the frequency they 
performed these activities (Doppenberg et al., 2012a; Meirink et al., 2010; Van 
Wessum, 1997). Also, the same as for teachers, teacher educators varied in the 
number of relations they maintained and their instrumental networks for seeking 
advice, seeking information and working jointly on lesson materials and tests 
were only partially overlapping (Moolenaar et al., 2012; Scott & Carrington, 2011). 
Second, the statistically significant correlations between quality related aspects 
and quantity related aspects of collaboration indicated that it is important to include 
both perspectives in further study of teacher educators’ collaboration as they only 
partially overlapped, yet were related to each other. Third, results on collaborative 
relations at the network level indicated that conditions for collaboration, such as 
a dense and coherent network with strong ties between educators, were not fully 
met.
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6.2.2 Changes in teacher educator’s perceptions of their own collaboration in terms 
of  quality and quantity.

The second study aimed to investigate the quality and quantity of collaboration 
over time. The instruments that were developed in the first study were used at 
four different measurement moments during a period of two years. The same 60 
teacher educators of the first study participated in the second study. 
 Growth curve modelling of the data showed overall changes in teacher 
educators’ perceptions  of collaboration over time: a quadratic (i.e., u-shaped 
decrease-increase) curve for the qualitative perspective and a cubic (i.e., decrease-
increase-slight decrease) curve for the quantitative perspective. This means that 
teacher educators perceived a decrease of their collaborative learning activities, 
followed by a slight increase in the first year and a more pronounced increase in the 
second year. Their perceived collaborative relations decreased and then showed an 
increase followed by a slight decrease in the second year.  Also, large differences 
between individual teacher educators were found with respect to these curves, 
some teacher educators started with a high level of activities or relations followed 
by a decrease, whereas others showed lower levels of activities or relations at 
first followed by an increase in the second year. Cognitive (e.g., sharing the same 
subject area) and geographical (e.g., working at the same geographical location) 
proximity between teacher educators and also teacher educators’ central positions 
in the network contributed positively to  the development of collaboration. In the 
combined models both explanatory variables (cognitive proximity and geographical 
proximity) were tested together in order to find out possible overlap. The results 
indicated that geographic proximity was not statistically significant when tested 
in combination with cognitive proximity, suggesting that cognitive proximity is the 
most important variable affecting collaborative learning.
 Based on these results it could be concluded that existing theories on 
changes in collaboration could only partly be confirmed. Questions remained 
unanswered regarding possible explanations for the differences that were found 
between the change patterns that emerged from the empirical data and the patterns 
that were described in theoretic models. In a previous study on sustainable school 
improvement (Giles & Hargreaves, 2006) the authors referred to top-down processes 
and micro management as possible explanations for a decrease in collaboration 
over time, but it remains unclear whether this also was the case in the present study. 
Next, development of the quality of collaboration in terms of collaborative learning 
activities and quantity in terms of collaborative relations, each followed a different 
pattern. The results contribute to a more comprehensive view of collaboration in 
a way that both collaborative earning activities and social relations are important 
aspects of collaboration that each show different development patterns over time. 
This means that in order to gain a further understanding of collaboration both 
aspects need to be taken into account.
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6.2.3 Changes in the structure of an online teacher educator collaborative network 
(in terms of degree, brokerage and subgroups). 

For the third study the mathematics subject department (N=17) was selected for 
further additional data collection. E-mail traffic was used to obtain data on informal 
on-line collaboration within the subject department. Teacher educators were invited 
to forward all e-mail that concerned the innovation at hand to the researcher for a 
period of six weeks. The e-mail data were used in addition to the survey data, in 
order to examine the complex structure of collaboration and to compare changes in 
structure over a short period (six weeks) to changes over a long period (two years). 
Using concepts and methods of Dynamic Systems Theory (DST), this study also 
aimed to contribute to theory building with regard to the study of teacher educators’ 
collaboration in the context of innovation.
 Results for degree showed that the number of e-mail messages varied 
considerably between educators, and, in general, showed an increase. Brokerage 
analyses showed that educators varied in the performance of brokerage roles, 
ranging from not acting as brokers at all, to acting as brokers during most of the 
time. Of the 17 educators, 12 acted as a broker occasionally and two educators 
acted as brokers more structurally. Results for the subgroup analyses showed that 
different types of subgroups existed within the department, varying from simple 
forms to more complex forms. These subgroups changed from week to week, 
with an increase in number towards the end of the data-collection period. Results 
also showed hierarchy in subgroups, meaning that small subgroups existed within 
(larger) subgroups, in turn indicating the interconnectedness of different subgroups. 
 With regard to results of the growth curve models, comparison of the 
predicted trajectories showed differences in patterns between the two timeframes. 
The changes in the structure of  collaboration within the short timeframe as 
indicated by the growth rate of degree (Social Relations), was best presented by 
linear components, indicating a linear increase. The growth rate of degree within 
the long timeframe was best represented by a combination of linear, quadratic and 
cubic components, indicating a cubic shaped curvature (decrease, increase, slight 
decrease). This means that changes in collaboration show different patterns when 
studied with a short timeframe compared to a long timeframe, which indicates that 
for gaining a more comprehensive understanding it is important to include multiple 
timeframes (i.e., long-term and short-term).
 With regard to variables that could explain differences in development of 
collaboration between educators several results were found. Characteristics such 
as gender, age and years of experience did not explain differences in development 
between educators. A significant  effect of brokerage occurred in the short timeframe, 
explaining 14% of the differences between educators (based on outgoing mail), 
meaning that teacher educators that performed brokerage roles collaborated more 
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than teacher educators without these roles. Whether this also means that brokers 
showed a higher growth rate in collaboration compared to non-brokers could not 
be confirmed since the model that tested for differences in growth rate between 
individual teacher educators did not converge, due to the small sample size (N = 
17).
 Three main conclusions emerged from our data. First, teacher educators 
differed in their collaborative network positions and changed their positions over 
time. Second, brokers were important, especially for connecting subgroups. 
Subgroups changed over time in a way that the number of subgroups roughly 
increased and became more hierarchically nested during the period of data-
collection. The subgroup types which emerged from the data were cliques (a 
simple type of subgroup with all member connected to one another) and K-plex 
(a more complex type of subgroup with each member connected to at least two 
others within the subgroup). Both types of subgroups reflected possibilities to 
form feedback-loops that support the collective development of shared goals, 
such as the implementation of new knowledge standards, in the network. Third, 
concepts related to DST, such as self-organization, supported our understanding 
of changes in collaboration. The results on teacher educators’ positions in the 
collaborative network led to the confirmation of the assumption that, with regard to 
teacher educator collaboration, the development of collaboration can be seen as 
a complex system that is dynamic, self-organizing and producing feedback-loops. 
Based on this conclusion the study contributed to theory building with regard to a 
more comprehensive understanding of teacher educator collaboration.

6.2.4 Possible underlying patterns regarding collaboration.

For the fourth study three mathematics teacher educators were selected for 
further qualitative data-collection, in addition to previously collected quantitative 
data. Digital logs (i.e., learner reports) were collected in which teacher educators 
described their learning experiences during ten weeks and interviews on perceived 
outcomes of collaboration were added to the data. A descriptive case-study 
design was used for this highly explorative study in order to find possible patterns 
underlying collaboration related to ‘focus of collaboration’, ‘value orientation in 
collaboration’, and ‘value creation’ (Fox & Wilson, 2015; Lawrence-Lightfoot & 
Davis, 1997; Merriam, 1988).
 Social network analyses, more specifically the extraction of ego-networks 
and qualitative analyses, were conducted in this study. The qualitative analyses 
included a content analysis of the learner reports using the technique of word 
clouds (Enidio, 2015), sensitizing concept analysis of both the learner reports and 
the interviews and of the detailed illustrations of the participating teacher educators 
(Bowen, 2006). 
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The illustrations that resulted from the analyses indicated that the two educators 
with a prosocial value orientation (e.g., an orientation in which one regards their 
own learning with regard other colleagues’ learning) seemed to be more inclined to 
collaborate, resulting in involvement in larger networks and higher frequencies in 
performing collaborative learning activities compared to the educator with a proself 
value orientation (e.g., valuing one’s own learning regardless of other colleagues’ 
learning). Differences in value orientation were also reflected in the perceived 
outcomes of collaboration, in a way that the two educators having a prosocial value 
orientation also perceived a variety of value created (e.g., value in all five cycles 
of value creation) and the educator with a proself value orientation only perceived 
a limited variation of value created (e.g. value in three cycles). A conclusion of this 
study was that social value orientation is an important factor for collaboration and 
complex value creation.
 The combination of data in the detailed portraits added meaning to the 
results on broker roles and centrality in the previous studies. Ian, being central 
in the network, performed broker roles on a structural basis. Matt and Nate, both 
being more peripheral in the network did not. It could be concluded that educators 
who perform broker roles are more active and influential in their network.
 Results with regard to the focus of collaboration indicated that both Math 
and Nate had a rather narrow focus of collaboration (e.g., aimed at developing 
knowledge tests or organizing work), whereas Ian had a more broad focus (e.g., 
aimed at developing tests as well as developing lesson materials and organizing 
work). Such a broad focus suggests that one needs to collaborate with different 
others and develop a large network in order to reach the various collaborative 
goals. This suggestion is further supported by the results of learning activities, 
where Ian showed high frequencies for all types of activities and also by the results 
on membership of subgroups, where Ian was member of most of the existing 
subgroups in the network, whereas Nate and Matt were not.
 With regard to value creation the results showed that complex value was 
created by two of the participants, both being active collaborative learners with a 
prosocial value orientation, but with different networks in terms of size and range. 
The findings led to the conclusion that active collaborative learners create complex 
value regardless of the size of their network.
 The main conclusion of the fourth study was that detailed illustrations of 
teacher educators’ collaboration, based on multiple data sources, provided a rich 
image that helped to find possible patterns underlying collaboration. Second, social 
value orientation and focus of collaboration seemed important for collaboration of 
teacher educators and as a result for value creation.
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6.3 Overall conclusion 

Each of the four sequentially conducted studies presented in this dissertation 
contributed to the general aim which was gaining a more comprehensive 
understanding of how teacher educators’ collaboration takes place within a 
context of educational change and more specifically of the interplay between their 
collaborative learning activities and collaborative relations. In light of the findings of 
these studies several conclusions could be drawn with respect to the central aim.

1. Teacher educators’ collaboration is a dynamic and complex process which is 
characterised by self-organization. 

2. Teacher educators’ collaboration varies between departments. 
3. There are large differences in collaboration between individual teacher 

educators.
4. Combining different techniques for data-collection and data-analyses is fruitful 

for the in-depth study of teacher educators’ collaboration.

6.4 Discussion

6.4.1 Collaboration is a dynamic and complex process characterized by self-
organization 

Previous studies have shown collaboration as a context specific process that varies 
between different settings and across different foci of collaboration (Doppenberg et 
al., 2012a; Little, 1990; Meirink et al., 2010). In this dissertation it became clear that 
collaboration changes over time and that these changes vary between individual 
teacher educators and between subject departments (see also Chapters 3 and 
4). From existing theories on changes in collaboration, such as Communities of 
Practice or Professional Learning Communities (Huffman & Hipp, 2003; Wenger, 
1998) it was assumed that changes in collaboration during educational change 
follow a rather linear pattern. Empirical findings on changes in qualitative and 
quantitative aspects of collaboration in this study, however, showed that changes 
in collaboration may be far more dynamic than existing theories seem to imply. The 
growth curve trajectories for collaborative learning activities and relations differed 
from one another, although in general the changes over time were relatively 
small (see Chapter 3). Also, growth curves for a short period of time differed from 
growth curves that were found for a larger period of time (see Chapter 4). In this 
dissertation several possible explanatory factors, such as age, years of experiences 
and proximity were tested but only few appeared statistically significant and effect 
sizes were relatively small. These findings add to the idea that collaboration in itself 
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is a dynamic process, regardless of the characteristics of the teacher educators.
 Next to the dynamics in the collaborative process, this study confirmed 
that teacher educators’ collaboration is complex in a way that different aspects, 
such as quality and quantity of collaboration, contribute to explaining differences 
between individual teacher educators and between departments. This complexity 
might explain the small effect sizes and few explanatory factors that were found in 
the third study. A wider range of factors, possibly in combination, might be needed 
to find explanations for differences in collaboration between individual teacher 
educators or at the department level. When studied from two different perspectives, 
(1) a quality focused and (2) a quantity focused perspective, as was done in the 
first study it became clear that quality and quantity were two different aspects of 
collaboration that, in some way, were related. Relations between collaborative 
learning activities and collaborative relations were statistically significant in the 
mathematics domain but were not in other domains, indicating that there is some 
kind of relation between those aspects, but it is not clear under what circumstances 
this relation appears. Results of the first study (see Chapter 2) suggest that there 
might be some minimum level of frequency of collaborative activities and relations 
needed before they can become intertwined. In the third and fourth study the 
interrelatedness of qualitative and quantitative aspects became more clear when 
focussing on individual teacher educators. For example for Ian, who maintained 
many relations and at the same time performed collaborative learning activities at a 
high level of interdependence and high frequency. This combination of maintaining 
many relations and performing high quality collaborative learning activities 
provided possibilities for Ian to reach many others within the department. Even 
so, Ian occupied a central position in the collaborative network and he performed 
brokerage roles which made it possible for him to be influential by sharing his 
knowledge with other subgroups within the department (see Chapter 5). 
 Both dynamics and complexity in collaboration can to the fore in the third 
study when collaboration was studied using two different timeframes and change 
patterns in each of the timeframes were combined (see Chapter 4). Change patterns 
varied between different timeframes which added to the notion of complexity in 
collaboration (Coburn & Stein, 2006; Darling-Hammond, 2010; Huffman & Hipp, 
2003; Stoll et al., 2006; Wenger, 1998). Not only did patterns differ when focussing 
on qualitative or quantitative aspects of collaboration, these patterns also showed 
variation when focussing on a short or longer timeframe. 
 Finally, complexity and dynamics of collaboration came to the fore when 
focussing on the appearance and disappearance or re-appearance of relations 
and positions and roles individual teacher educators performed in their networks. 
Theory on Dynamic Systems (DST) was used in chapter 4 to describe dynamics 
and complexity of collaboration. Concepts from DST such as self-organization 
and feedback-loops appeared to be useful for describing the (dis/re)appearance 
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of relations or roles of individual teacher educators and also the (dis)appearance 
of subgroups. The findings helped to grasp the dynamics and complexity of 
collaboration in a more comprehensive understanding of teacher educator 
collaboration. As such, this dissertation contributed to theory building on teacher 
educator collaboration.
 

6.4.2 Teacher educator’s collaboration varies between departments

Previous studies have shown large differences in teacher collaboration between 
subject departments, due to different features like the degree of definition of a 
domain or the number of distinct fields included in the school subject; the degree 
of sequence (e.g., a particular order of skills or knowledge goals); the subject 
matter being perceived as being static or dynamic and the required or elective 
status of the subject (De Lima, 2007; Siskin, 1994; Stodolsky & Grossman, 1995; 
Van Wessum, 1997). It has been argued that, given these different features, it is 
important to focus on differences between subgroups, such as departments while 
studying collaboration (Siskin, 1994; Stodolsky & Grossman, 1995). Subgroups 
might develop norms that differ from the school culture which in turn might affect 
perceptions of or opinions on collaboration (Coburn & Russell, 2008; Penuel 
et al., 2009) and, as such the actual results of collaboration, for example the 
successful implementation of an innovation. In this dissertation it was confirmed 
that, same as for teachers, teacher educators vary in what way and with whom 
they collaborate at the subject department level (see Chapter 2). Departments 
differed from one another regarding the number of relations, density of relations, 
centrality in the networks, frequencies of collaborative learning activities and 
levels of interdependence. Cognitive proximity (i.e., belonging to the same subject 
domain) explained part of the changes in collaboration (see Chapter 3). Given the 
different features of the departments one can argue whether or not equal amounts 
of relations, density or centrality are desirable for the departments. For example, 
the environmental science department, which includes several subject domains 
such as geography, history and science, might profit from a loosely interconnected 
substructure, while a more coherent and sequential subject domain such as in 
the mathematics department might desire a strong and dense network. Such a 
loosely interconnected substructure, consisting of strong ties between subgroups 
of educators teaching the same subject area (e.g., history) and weaker ties, 
via brokers, between the different subgroups might provide better opportunities 
for effective collaboration compared to a structure in which a large number of 
educators are connected to each other but ties are relatively weak (Daly, 2010; 
Scott & Carrington, 2011). However, for developing a curriculum in which the 
different subject areas are integrated in a larger interdisciplinary domain (e.g., 
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chemistry, physics and biology integrated in one teaching science domain) as 
is often the case in curricula of primary teacher education (Grossman, Wilson, 
& Shulman, 1989), it might be more desirable to form strong relations between 
educators belonging to different subject domains in order to develop shared ideas 
about how to connect core concepts of the different subject areas and to combine 
learning goals in lesson materials (Beane, 1995; Burt, 2005). This means that the 
focus of collaboration within a department needs to be taken into account when 
aiming for developing quantitative aspects of collaboration such as density of 
relations or brokerage within the department. However, the research as presented 
in this dissertation did not reveal why or what exact features of the departments 
could explain the differences in collaboration between the subject departments. 
Therefore, more research is needed (see also section 6.5).

6.4.3 Differences in collaboration between individual teacher educators 

At the individual level this study showed rather large differences between individual 
teacher educators with respect to the quality and quantity of collaboration. Based 
on previous studies on teacher collaboration it was to be expected that some 
differences would exist between individual teacher educators with regard to 
collaborative learning activities, relations, setting and focus of collaboration and 
learning outcomes (Doppenberg et al., 2012b; Levine & Marcus, 2010; Meirink 
et al., 2010; Moolenaar et al., 2012c; Van Wessum, 1997). This dissertation 
revealed several aspects which add to these previously distinguished aspects of 
collaboration, namely brokerage, social value orientation and outcomes in terms of 
value creation (see Chapters 4 and 5).
 In the first study (see Chapter 2) key players were identified in the 
collaborative networks (Borgatti & Ofem, 2010). In the third study (see Chapter 
4) individual teacher educators, among which these key players, were followed 
over time which made clear that, when focussing on the relational structure of 
collaboration, several teacher educators at key-positions in the network perform 
various broker roles. Brokers connect otherwise not connected subgroups and, in 
doing so, they play an important role in the interconnectedness of subgroups, for 
example for getting the ‘message’ of an innovation ‘across’ (Gould & Fernandez, 
1989). The third study also showed that for many teacher educators, being brokers 
was a more or less incidental role they performed and that only few educators 
performed brokerage roles in a more structural way. Following up on brokers and 
non-brokers, the fourth study indicated that performing brokerage roles in a more 
structural way or not might be related to an individual’s social value orientation 
(Basabe & Ros, 2005; Van Lange, 1999). Especially having a prosocial value 
orientation seemed somehow connected to having a central position in the network 
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and performing brokerage roles. In the fourth study indications were found of a 
pattern that connects the attitude towards collaboration, in terms of social value 
orientation, to the focus of collaboration (Levine & Marcus, 2010; Doppenberg et 
al., 2012b), which might help explaining the complexity of collaboration. 
 With regard to differences in teacher learning in collaboration, in previous 
studies it was concluded that different foci of collaboration lead to different 
individual outcomes, suggesting that it is important to support collaborative learning 
across different foci (Doppenberg et al., 2012b). Findings in the fourth study 
were in line with this conclusion and provided indications that having a broader 
focus of collaboration, for example when combining several foci, might relate to 
an individual’s value orientation and to diversity in value creation. The results of 
this study suggest that in order to reach diversity in value creation as outcome of 
collaboration it is important to stimulate a prosocial value orientation of individual 
educators and to combine different foci of collaboration.  

6.4.4 Combining different techniques for data collection and data analyses is 
important for in-depth study of teacher educators’ collaboration

The combination of quantitative and qualitative data used in this study made it 
possible to provide a detailed, more comprehensive image of teacher educators’ 
collaboration and to investigate this over time. The quantitative questionnaire 
and survey data were used for obtaining a more general idea of the perceived 
quality and quantity of collaboration and changes thereof over time. In addition, 
the e-mail data provided observations of online collaboration on a moment-to-
moment basis and the qualitative data added detailed information on individual 
teacher educators’ collaboration, their attitude towards collaboration and perceived 
outcomes. The quantitative methods, including multi-level growth curve analyses 
helped describing patterns in changes in teacher educators’ collaboration over 
time (see Chapter 3). The patterns that were found led to a follow-up study to find 
possible explanations for these patterns. The collection of e-mail data over time 
provided a possibility to compare change patterns in different timeframes, which 
led to a confirmation of the complex and dynamic nature of teacher educators’ 
collaboration (see Chapter 4). The combination of methods helped overcome 
weaknesses of each individual method, such as limitations that occur when using 
perceptions due to possible personal bias (den Brok, Bergen, & Brekelmans, 2006) 
or limitations of using a specific setting for collaboration, such as online collaboration 
via e-mail. Also, combining methods helped providing more detail and helped taking 
different perspectives while analysing the data, such as a qualitative perspective 
versus a quantitative perspective, which provided a more comprehensive view of 
collaboration. The presented studies in this dissertation each provide additional 
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pieces of the ‘collaboration puzzle’ accumulating in three detailed portraits of 
teacher educators in Chapter 5. These portraits helped detecting possible patterns 
underlying collaboration as a way to provide a more comprehensive understanding 
of collaboration.
 However interesting, combining methods also can be challenging. Especially 
when combining results from different data sources and different sample sizes, the 
validity and reliability need to be taken into account. An example can be found 
in Chapter 4 where the analyses of the data in each of the two timeframes were 
carefully described in order to prevent bold conclusions that were not supported by 
the actual results.
 The use of qualitative instruments in the fourth study helped to continue 
the research more in-depth. The technique of portraying individual educators was 
useful for combining the previously collected rather quantitative information with 
additional qualitative data into a rich image of a person’s collaborative behaviour, 
attitude and outcomes of collaboration (Fox & Wilson, 2015; Lawrence-Lightfoot & 
Davis, 1997). The combination of three individual rich portrays resulted in finding 
clues for possible patterns underlying collaboration (Merriam, 1988). Therefore, 
the use of additional qualitative instruments and methods not only confirmed 
information from previously used quantitative data sources, but actually contributed 
to developing a rich image of teacher educator collaboration. With regard to the 
grounded examination of learning reports the technique of word clouds was of 
special interest (Bowen, 2006; Enidio, 2015). It proved a helpful and efficient way 
to roughly compare the reports when searching for clues for further examination of, 
in this case, social value orientation.
 Throughout the dissertation, the combination of different techniques 
provide unique insights into the dynamics and complexity of collaboration, both at 
the individual as well as at the department level. Not only behavioural aspects with 
regard to what way and with whom teacher educators collaborate were studied 
over time, but also attitudinal aspects such as social value orientation and the focus 
of collaboration and also perceived outcomes of collaboration were studied and 
considered for possible interrelatedness in this dissertation. This would not have 
been possible when using one single moment questionnaires or using interview 
techniques only. However, further study is needed to validate new techniques such 
as the use of wordclouds for content analyses. Also, in order to answer remaining 
questions regarding the interplay between changes in relational structure and the 
quality of these relations, a multilevel network analyses approach can provide 
additional insights  (Lazega & Snijders, 2015).
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6.5 Limitations and further research

As in all research, there are both methodological strengths and limitations 
in the studies presented in this dissertation. These studies made it possible to 
investigate the phenomenon of teacher educators in collaboration longitudinally 
and from different viewpoints (e.g., the quality and quantity of collaboration), which 
facilitated the contribution to a more comprehensive understanding of teacher 
educators’ collaboration, more specifically the interplay between collaborative 
learning activities and social relations, and its complexity and dynamics. As the 
studies were sequentially presented, each study built on the previous studies. 
Furthermore, the separate studies made it possible to conduct both long timeframe 
and short timeframe longitudinal investigations. The research project as a whole 
employed a mixed-method approach, which has provided a more comprehensive 
picture (see also section 6.4.4).
 A strong aspect of the research was that it combined two different 
perspectives on collaboration, a qualitative and quantitative perspective, by 
focussing on both collaborative learning activities as well as collaborative relations. 
Nevertheless, limitations of the studies were that a large part of the data were 
collected by either survey, questionnaires, self-reports or interviews and thus 
focussed on self-perceptions, which have been critiqued for containing bias (den 
Brok et al., 2006). In the third study the limitation of self-perception was taken into 
account by using e-mail data, which are more observational in nature. These data 
provided a unique insight into the relational substructure of collaboration between 
teacher educators within the mathematics department and provided information 
on brokerage roles and subgroups and changes thereof over time. It became clear 
who performed what kind of brokerage roles and how this changed over time. 
Possible other alternative methods that might have helped revealing the relational 
substructure are observations of teacher educators’ collaborative sessions (e.g.,  
during formal meetings) or collecting data via colleagues or management on their 
perceptions of teacher educators’ collaboration. In future research the use of such 
methods might add to the findings presented in this dissertation. A limitation of 
observational data, such as derived from observing team meetings, is that such 
observations are often limited to one or a few collaborative settings not taking 
informal collaboration into account, for example between co-workers, during coffee 
breaks or via e-mail (Little, 2002). 
 Questions regarding explanations for the individual differences in 
brokerage roles remained unanswered and need further study. Brokerage implies 
for educators crossing the cultural borders of the own subgroup in order to connect 
to other subgroups. In this dissertation subgroups (e.g., departments) showed 
large differences. Such differences might result in different norms compared to 
the school culture (Coburn & Russell, 2008). Given the rather large differences 
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between departments, crossing the department boundary might be experienced 
by educators as crossing cultural boundaries as described by Akkerman and 
Bakker (2011). Theory on boundary crossing (Akkerman & Bakker, 2011) might 
be useful in future research to provide more detail on these cultural boundaries 
and processes brokers get involved into while connecting subgroups and as such 
crossing cultural borders of the subgroups. Also, such studies might provide more 
detail on the cultural differences between subgroups such as the departments or 
different geographical locations. As became clear in the first study, key players 
in the networks almost all belonged to one and the same location. This indicates 
that there might be differences in culture between locations, next to differences for 
example with regard to leadership or facilitation of collaboration that might influence 
differences in collaboration (Eaker & Dufour, 2015). In future study these aspects 
might be included in order to further explain individual differences in collaboration.
 The collection of e-mail data was based on self-selection, for reasons of 
ethical integrity, and was approved by personal consent of each of the respondents. 
However valuable for studying online collaboration over a short period of time, this 
kind of self-selected data have their own limitations in a way that educators might 
not share all e-mails and make some kind of selection, not known to the researcher. 
This limitation was taken into account by using a member-check on the total sample 
of e-mails per respondent which confirmed that the sample per respondent provided 
a reliable reflection of the total amount of e-mails of that particular respondent. 
Future research can help overcome these limitations for example by retrieving data 
from e-mail systems or online collaborative tools or platforms as is done in social 
network studies (Mislove, Marcon, Gummadi, Druschel, & Bhattacharjee, 2007; 
Rehm, Gijselaers, & Segers, 2014). Still, also in the case of using data systems, 
ethical questions regarding integrity remain important (Richards & King, 2014). 
Personal consent of participants and anonymizing subjects are important measures 
that need to be taken when using such personal data, next to a continuing dialogue 
on social norms regarding the use of such data.
 Another strong aspect of the methodology was the longitudinal approach and 
the use of two different timeframes. As is indicated in DST, development occurs by 
interaction between moment-to-moment actions and long term development, which 
suggests that for studying collaboration it is important to take different timeframes 
into account. In the third study a first attempt was made to combine two different 
timeframes. The results provided a first idea of differences in change patterns for 
the two timescales and confirmed the idea that it is important to include different 
timeframes in future research of collaboration. However interesting, questions 
remained unanswered regarding the interaction between the two timescales. In 
order to gain a further understanding of the development of collaboration, future 
research might use a DST approach as was done in a recent teacher-student 
interaction study (Pennings, et al., 2014) which connected long-term teacher-
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student interaction patterns to real-time teacher-student interactions inside the 
classroom. Techniques such as placing moment-to-moment interactions into a grid 
that related observations of the teacher’s interactional behaviour to observations 
of the student’s interactional behaviour in real-time were used to study relations 
between real-time behaviour and teacher-student interaction roles in this study 
(Pennings, et al., 2014). When applied to the context of collaboration, a DST 
approach might help finding relations between collaborative behaviour in real-time 
and more long term patterns or types of collaborative behaviour (e.g. in terms of 
social relations and collaborative learning activities). This might help finding ways 
to further support the development of collaboration. In Chapter 5 a first attempt was 
made to find indications for patterns underlying collaboration. These patterns need 
further study in order to result in validated types of collaborative behaviour. Also, 
further study is needed to find attractors (a mode of behaviour e.g., referring to 
other people’s knowledge or asking open questions) that might represent a stable 
pattern of collaboration, e.g. brokerage (Thelen & Smith, 1994). Such an approach 
might shed more light on the ‘black box’ of collaboration during educational change. 
More in general, a dynamic systems approach might help including circumstances 
that present themselves in daily practice in the analyses of the collaboration.
 A more general limitation is posed by the extent to which our findings can 
be generalised to other settings, although this dissertation can provide a useful 
starting point for other researchers. This study was conducted in one teacher 
education institute that was purposively selected for its focus on innovative practices 
stimulated through teacher educator collaboration and with a relatively small set 
of teacher educators, which may have affected the study’s findings. Given this 
focus, teacher educators working in institutes without such a focus might be not as 
involved in collaborative learning activities and this might lead to other patterns. 
Also, different types of innovations might lead to different types of collaboration 
and development patterns (Doppenberg et al., 2012b). To further confirm the 
findings and suggestions reported in this dissertation, it would be interesting to 
extend this study to include a broader variety of teacher education institutes in 
an (inter)national context. In such research the differences within and between 
subject departments could be further analysed, which might provide some more 
explanations with regard to the specific nature of these differences and their relation 
to collaboration. 

6.6 Implications for practice

For reaching a sustainable implementation of an innovation, which requires 
collaboration from actors involved, having a dense and coherent network is a 
valuable asset. This study showed that this kind of network does not come by itself 
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during the course of an innovation, but apparently needs some support in order 
to further develop, which is in line with previous findings on effective collaboration 
(Supovitz, 2002). Also, as became clear in the first study, apparently a certain 
amount of quality and quantity of collaboration is needed before both dimensions 
of collaboration can interrelate. This means that it is important to support both 
collaborative learning activities as well as forming relationships in order to support 
collaboration. 
 The concept of self-organization as used in DST implies that collaboration 
develops in a non-linear, dynamic way (see Chapter 4). This suggests that for 
developing collaboration, it might be important to create an environment in which 
there is room for such dynamics and in which individual teacher educators can 
develop their collaborative activities and relations at their own pace and in a way 
that connects to their own collaborative features, such as their attitude towards 
collaboration. From previous studies it was suggested that increasing awareness 
is an important first step to enhance collaboration (Cadima, Ferreira, Monguet, 
Ojeda, & Fernandez, 2010; Steiny & Oinas-Kukkonen, 2007). 
 One way to increase individual teacher educators and management’s 
awareness of different aspects of collaboration and outcomes thereof might be 
found in value creation stories. Value creation stories as described by Wenger 
and colleagues might provide a useful approach for teacher educators in order 
to become more aware of their collaborative actions and relations and the value 
such actions and relations create (Wenger et al., 2011). This approach might also 
help to increase department and individual network awareness  (Steiny & Oinas-
Kukkonen 2007). Network awareness involves depicting and understanding one’s 
relations within and outside the organization, including determining who knows 
what. 
 Social network analysis, in addition to value creation stories, can help further 
increase the awareness of both teacher educators and management with regard 
to the what way and with whom of collaboration and outcomes thereof (Steiny & 
Oinas-Kukkonen, 2007). It can be useful to reveal the structure of the relations 
using visualisation techniques, indicating what the connections are about and 
stimulating the construction of a collective narrative (Wenger et al., 2011). More in 
general social network analysis can help teacher educators and management to 
systematically assess and strategically support collaboration.
 A second important implication for practice is that recognizing the brokers in 
the collaborative network is an important next step to support further collaboration. 
Study 1 (see Chapter 2) indicated that key-players in the network only partly 
overlapped the formal structure, in a way that some department chairs were and 
others were not key players in the collaborative network. The same occurred for 
the brokers, indicating that the formal and informal organizational structure were 
not the same. As a result, formal leaders might struggle guiding the innovation 
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implementation since they lack relations to teacher educators who are actively 
engaged in the implementation. Becoming more aware of the informal collaborative 
structure helps identifying brokers, and, in turn, helps brokers and formal leaders to 
become aware of their positions to connect to less-connected others. Also, it might 
be helpful to actively engage brokers in processes aiming for knowledge sharing, or 
developing shared vision or goals with regard to the innovation. In doing so, formal 
leaders who do not perform brokerage roles themselves with regard to innovation 
implementation might benefit from relations with brokers as a way to guide the 
implementation process. This way the network structure may become stronger, 
which supports the flow of resources throughout the network and enhances the 
innovative potential of the network. 
 Obviously, not everyone can be a broker in a network, however, to support 
the flow of resources and, as a result, increase the learning potential of the network, 
it might be important to increase the number of brokers in order to close gaps 
between subgroups (Burt, 2005). As became clear in Chapter 4, only few teacher 
educators performed brokerage roles in a more structural way. Especially these 
“structural brokers” are in a position to continuously connect subgroups and, as a 
result, support the flow of knowledge on a more structural basis. Based on results 
described in Chapter 5 and in order to develop brokerage, it might be helpful in 
professional development to focus on individual educators’ value orientations. 
From previous studies it appears to be important to build on previous (positive) 
experiences regarding collaboration in order to support such a prosocial value 
orientation (Grundlach, Ziynuska, & Stoner, 2006). By actively reviewing their 
own collaboration, teacher educators might become more aware of their positive 
experiences as well as of their focus of collaboration. In turn, this might support 
the development of a prosocial value orientation which might lead to a more active 
collaborative behaviour and brokering.
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Appendix 1: Questionnaire Collaborative Learning 
Activities (translated from Dutch)

Frequency of activities in the past six months 
1 = never 2 = once 3 = more than once  4 = often 5 = very often 
Nr. Activities regarding the implementation of the national knowledge 

standards in the curriculum of your subject domain
1 2 3 4 5

1 Listening to information of a colleague (regarding the knowledge 
standards)

2 Listening to experiences of a colleague (regarding the knowledge 
standards)

3 Providing information to colleagues (regarding the knowledge 
standards)

4 Reading information provided by a colleague (regarding the knowl-
edge standards)

5 Talking to colleagues about my own experiences  (regarding the 
knowledge standards)

6 Asking questions to colleagues (regarding the knowledge stand-
ards)

7 Answering questions of colleagues (regarding the knowledge stand-
ards)

8 Sharing lesson materials with colleagues (regarding the knowledge 
standards)

9 Selecting knowledge elements in the existing programs with a col-
league (regarding the knowledge standards)

10 Comparing knowledge elements in the programs to the new na-
tional knowledge standards with a colleague (regarding the knowl-
edge standards)

11 Exchanging literature with colleagues (regarding the knowledge 
standards)

12 Sharing a literature list for students with a colleague (regarding the 
knowledge standards)

13 Discussing with colleagues about how to approach knowledge in 
the subject domain (regarding the 
knowledge standards)

14 Discussing with colleagues about student teachers’ learning (re-
garding the knowledge standards)

15 Discussing with colleagues on teaching knowledge in the subject 
domain (regarding the knowledge 
standards)
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16 Sharing opinions with colleagues on how to approach knowledge in 
the subject domain (regarding the knowledge 
standards)

17 Sharing opinions with colleagues on guiding students’ learning 
(regarding the knowledge standards)

18 Sharing opinions with colleagues on teaching knowledge in the 
subject domain (regarding the knowledge standards)

19 Evaluating didactic approaches with colleagues (regarding the 
knowledge standards)

20 Adapting didactic approaches with colleagues (regarding the knowl-
edge standards)

21 Developing student knowledge tests with colleagues (regarding the 
knowledge standards)

22 Evaluating student results on knowledge test with colleagues (re-
garding the knowledge standards)

23 Adapting student knowledge test with colleagues (regarding the 
knowledge standards)

24 Discussing student learning difficulties while studying knowledge 
with colleagues (regarding the knowledge standards)

25 Developing approaches with colleagues for dealing with learning 
difficulties of students (regarding the knowledge standards)

26 Evaluating with colleagues the changes in the adapted program 
(regarding the knowledge standards)

27 Evaluating with colleagues the implementation of the new knowl-
edge standards

28 Coaching a colleague after lessons regarding difficulties that were 
experienced by a colleague (regarding the knowledge standards)

29 Asking a colleague for support with problems of implementing in 
class (regarding the knowledge standards)

30 Observing a colleague during teaching a class (regarding the knowl-
edge standards)
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Appendix 2: Results of exploratory factor analysis 
(factors and factor loading) for teacher educators‘ 
collaborative learning activities
Factor 1 (F1)=Joint work       Factor 2 (F2)= Exchange of information      Factor 3 (F3)= Discussing  

Items F1 F2 F3
Observing a colleague during teaching a class (regarding the knowledge stand-
ards)

.90

Evaluating with colleagues the changes in the adapted program (regarding the 
knowledge standards)

.84

Adapting didactic approaches with colleagues (regarding the knowledge stand-
ards)

.79

Asking a colleague for support with problems of implementing in class (regarding 
the knowledge standards)

.77

Evaluating with colleagues the implementation of the new knowledge standards .75
Evaluating didactic approaches with colleagues (regarding the knowledge stand-
ards)

.75

Coaching a colleague after lessons regarding difficulties that were experienced 
by a colleague (regarding the knowledge standards)

.69

Developing approaches with colleagues for dealing with learning difficulties of 
students (regarding the knowledge standards)

.62

Comparing knowledge elements in the programs to the new national knowledge 
standards with a colleague (regarding the knowledge standards)

.60

Developing student knowledge tests with colleagues (regarding the knowledge 
standards)

.57 .41

Adapting student knowledge test with colleagues (regarding the knowledge 
standards)

.52

Evaluating student results on knowledge test with colleagues (regarding the 
knowledge standards)

.45

Evaluating literature with colleagues (regarding the knowledge standards) .41
Talking to colleagues about my own experiences  (regarding the knowledge 
standards)

.91

Answering questions of colleagues (regarding the knowledge standards) .88
 Listening to experiences of a colleague (regarding the knowledge standards) .81
Asking questions to colleagues (regarding the knowledge standards) .76
Providing information to colleagues (regarding the knowledge standards) .69
Reading information provided by a colleague (regarding the knowledge stand-
ards)

.65

Listening to information of a colleague (regarding the knowledge standards) .53
Sharing lesson materials with colleagues (regarding the knowledge standards) .52
Sharing a literature list for students with a colleague (regarding the knowledge 
standards)

.45
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Selecting knowledge elements in the existing programs with a colleague (regard-
ing the knowledge standards)

.40 .42

Discussing with colleagues on teaching knowledge in the subject domain (regard-
ing the knowledge standards)

-.95

Discussing with colleagues about student teachers’ learning (regarding the 
knowledge standards)

-.79

Discussing with colleagues about how to approach knowledge in the subject 
domain (regarding the knowledge standards)

-.77

Sharing opinions with colleagues on how to approach knowledge in the subject 
domain (regarding the knowledge standards)

-.59

Sharing opinions with colleagues on teaching knowledge in the subject domain 
(regarding the knowledge standards)

-.51

Sharing opinions with colleagues on guiding students’ learning (regarding the 
knowledge standards)

-.51

Discussing student learning difficulties while studying knowledge with colleagues 
(regarding the knowledge standards)

Extraction Method: Maximum Likelihood. Rotation Method: Oblimin with Kaiser Normalization. 
Total variance explained 67.6%

CLA-subscale T1 T2 T3 T4
1 Joint work .94 .93 .91 .92
2 Information .94 .89 .87 .88
3 Discussing .92 .91 .89 .95

T Pair Label N Correlation Sig.
1 1 Joint Work x Information 49 .70 <.01

2 Information x Discussing 49 .70 <.01
3 Joint Work x Discussing 49 .72 <.01

2 1 Joint Work x Information 54 .66 <.01
2 Information x Discussing 54 .50 <.01
3 Joint Work x Discussing 54 .64 <.01

3 1 Joint Work x Information 47 .66 <.01
2 Information x Discussing 47 .54 <.01
3 Joint Work x Discussing 47 .78 <.01

4 1 Joint Work x Information 47 .70 <.01
2 Information x Discussing 47 .62 <.01
3 Joint Work x Discussing 47 .82 <.01

Correlations between scales at T1,T2,T3 and T4

Reliability of the CLA scales per measurement moment (T1-T4)
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Appendix 3: Network survey (network questions 
translated from Dutch)

1. Whenever I need information regarding the national knowledge standards for 
my subject domain, I usually turn to: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Whenever I want to collaborate on developing lesson materials or for 
developing tests regarding the implementation of the new knowledge 
standards I usually turn to: 

3. Whenever I need advice regarding the implementation of the new knowledge 
standards in my courses I usually turn to: 

Personal code (see coding list) Frequency during the last 6 months
1= once 
2= twice
3= every other month
4= every month
5= every week

...

...

... etc.
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Appendix 4: Excerpt from the digital log, adapted from 
Meirink, et al., 2010 

Collaboration in professional networks during innovation
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Guide
A: Answer the following questions in your digital log for each of the 
collaborative activities you performed during the last two weeks (that were 
related to the innovation).

Activities  What was the nature of the activitie you reported: for  
   example consultation, brainstorm, developing lessons,  
   adapting lesson materials, developing tests, etc. 
With whom?  Who else participated in this activity? Did you chose this  
   colleague(s) deliberately? Why did you chose this  
   colleague? 
Planned?  Did you plan this activity in avance, or was this more or  
   less a spontaneous action? 
Duration?  How much time did the activity take (by estimation)?

Part B: Learing experience during collaborating with colleagues on the 
innovation

Choose one of the reported collaborative activities that was most valuable for your 
learning

Question Learners report

What did you learn? 

Goal / aim 
(What did you want to achieve?)

Actions
(What were your or other educators’ actions, while learning)

Emotion
(how can you describe your emotion while learning: for 
example, happy, frustrated, releaved, etc.) 

Link to the innovation
(in what way is this learning experience related to the 
innovation)
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Appendix 5: Excerpt from interview guide with social 
network interview questions 

1. Which of the reported experiences in your digilog was especially meaningful 
to you?

2. Can you elaborate on that experience with regard to your own learning?
3. (if so) which colleagues were involved in this experience? 
4. Which colleagues do you often collaborate with and why are they important (for 

inspiration, for knowledge, for your work in general)
5. Can you elaborate on why you choose these colleagues in particular?
6. What is it that you learn or gain from collaborating with these persons?
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Appendix 6: Individual networks of Matt, Ian and Nate

        

  Figure 5.5 Matt’s Joint work networks, over two years
 
1 
 

         

        

 Figure 5.6 Ian’s Joint work networks over two years

* black dot is ego (e.g., Matt), red dots are colleagues in the mathematics department. Red lines represent  
  directional ties, blue lines represent reciprocal ties.  
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 Figure 5.7 Nate’s Joint work networks over two years
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* black dot is ego (e.g., Matt), red dots are colleagues in the mathematics department. Red lines represent  
  directional ties, blue lines represent reciprocal ties.  
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Teacher educator collaboration: Activities, networks 
and dynamics

Rationale and aim
Education worldwide is experiencing great pressure to innovate in order to cope 
with changes such as the rapid development of knowledge. For teachers and 
teacher educators this means that they should be able to adequately adapt to new 
situations. For teacher educators more in particular it is important to provide student 
teachers with the knowledge and tools for learning how to deal with educational 
change. One strategy to adequately engage in educational change is collaboration. 
Collaboration is seen as a strategy to share tacit or complex knowledge. Scholars 
and practitioners have acknowledged and valued teachers’ collaboration as a 
way to engage in innovation, and have established its significance for teacher 
professional development and student achievement.
 Multiple studies on teacher collaboration have provided important 
knowledge about conditions that support teacher collaboration, about relations 
between collaboration and learning and about collaboration in formal and informal 
settings. More in general these studies used two perspectives on collaboration:
 (1) a quality focused perspective, often associated with the type of   
      collaborative learning activities; or 
 (2) a quantity focused perspective, often associated with the structure of      
      the collaborative relations involved. 
Each perspective has a different emphases on collaboration. Although it has 
been argued that, in order to gain a more comprehensive view of collaboration, 
both perspectives should be combined, most studies have focussed on a single 
perspective only. Since this dissertation aims for a more comprehensive view of 
collaboration, both perspectives are combined by focussing on qualitative aspects 
of collaboration in terms of collaborative learning activities as well as quantitative 
aspects of collaboration in terms of collaborative relations.
 Given the relative scarcity in the literature on teacher educator collaboration, 
in this dissertation literature on teacher collaboration is used as a starting point 
when studying teacher educators’ collaboration. In a recent review study on 
collaboration teacher collaboration was defined as “joint interaction in the group in 
all activities that are needed to perform a shared task” (Vangrieken et al., 2015, p. 
23). Collaboration can occur in different forms, such as the exchange of information, 
providing each other with aid or discussing work, or more complex forms such as 
working jointly on lesson materials. Collaboration can also occur within different 
settings ranging from formal to informal, such as formal meetings within the 
subject department or informal online collaboration between colleagues via e-mail.  
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With regard to teacher educators’ collaboration, especially in the context of 
educational change, there is little empirical evidence for conclusions on how teacher 
educators collaborate while learning to reform their daily practice or on possible 
changes of their collaboration over time. Studying collaboration using two different 
perspectives, therfore, can contribute to a more comprehensive understanding of 
teacher educators’ collaboration. Such an understanding supports future research 
and might help institutions to find clues for developing collaboration as a way to 
support or sustain educational change
 The general aim of this dissertation was to gain a comprehensive 
understanding of how teacher educators’ collaboration takes place within a 
context of educational change and more specifically of the interplay between 
their collaborative learning activities and collaborative relations. To gain such a 
comprehensive understanding this dissertation reports on a series of studies aimed 
at examining teacher educators’ collaboration within subject departments (science, 
Dutch langage and mathematics) in a context of educational innovation. Teacher 
educators’ collaborative learning activities (what) and collaborative relations (with 
whom) were explored during a proces of implementing an educational innovation. 
The context for the series of studies was the implementation of national knowledge 
standards and tests in the curriculum of a large insititute for primary teacher 
education. The institute was located in five different geographical locations in The 
Netherlands.

In the first study (Chapter 2) a questionnaire and network survey were conducted to 
explore in what way and with whom teacher educators collaborated and how these 
elements were associated. The insights and instruments from the first study were 
used to develop a follow-up study using a longitudinal design (Chapter 3) aimed 
at investigating teacher educators’ perceptions (N=51) of their collaboration over 
time. In Chapter 4 the complexity of mathematics teacher educators’ collaborative 
networks was explored by comparing collaboration data from different timeframes 
(i.e., a half year timeframe and a week to week timeframe) and by relating 
individual background characteristics of the 17 participating teacher educators to 
differences in changes in individual network structures. The fourth study (Chapter 
5) used a descriptive case-study design with three cases (N=3) in order to find 
possible patterns underlying collaboration by looking at ‘focus of collaboration’, 
‘value orientation in collaboration’, and ‘value creation’. The ‘focus of collaboration’ 
refers to the aim or goal of the collaborative activities, for example developing 
shared lesson materials. ‘Value orientation’ refers to a person’s orientation towards 
collaboration, for example a more individual orientation versus an orientation on 
the collective. ‘Value creation’ refers to the value that is created during or as a 
result of collaboration, such as immediate value, potential value, applied value, 
realized value or reframing value. 
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Each of the four sequential studies answered one of the following research 
questions:

1. How are the quality (in terms of collaborative learning activities) and quantity 
(in terms of collaborative relations) of teacher educators’ collaboration related?

2. What changes are visible in teacher educators’ perceptions of  their own 
collaboration during an innovation in terms of the quality and quantity of 
collaboration?

3. How does the structure of a teacher educator collaborative network develop 
over a short period of time (six weeks) (in terms of degree, brokerage and 
subgroups) and how does this compare to changes in structure over a long 
period of time (two years)?

4. What underlying patterns regarding collaboration emerge from in-depth 
illustrations of individual teacher educators’ collaboration ( in terms of value 
orientation, focus of collaboration and value creation)?

Study 1: Associations between teacher educators’ perceived collaborative learning 
activities and collaborative relations during educational innovation.
In the first study a questionnaire and network survey were conducted with 51 
teacher educators in three different subject departments (mathematics, N=16; 
Dutch language, N=14; environmental science, N=21 ) from one teacher education 
institute located in five different geographical locations, to explore in what way 
and with whom teacher educators collaborated during educational innovation and 
how these elements were associated. In order to achieve this aim, collaborative 
activities and relations were examined at the individual teacher educator level and 
at the level of the three subject departments.
 Results showed that both collaborative learning activities as well as 
collaborative relations varied within and between subject departments. Teacher 
educators reported activities with low levels of interdependence (such as 
exchanging information) relatively more often compared to activities with a high 
level of interdependence (such as joint work).
 With regard to collaborative relations, in general the networks within the 
departments showed low to medium coherence. At the individual level, teacher 
educators differed from one another in the number of direct relations (degree) 
and indirect relations (betweenness) they perceived. The results indicated that 
some teacher educators occupied a more central position than others within their 
department, which might indicate these more central figures as key-players. Two 
findings were of special interest in this respect. First, although one might expect 
that the central positions were occupied by educators with a formal structural 
position, such as department leaders, this was not always the case. Second, all 
key-players were located in one and the same location of the five locations of the 
teacher education institute. 
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With regard to differences between departments results indicated that collaboration 
was perceived differently by educators from different departments. The math 
department differed from the other departments with respect to density and 
centrality: the collaborative relations in this department were more coherent, 
meaning that resources were exchanged more easily and more members were 
involved in the collaborative process.
 With regard to the association between the quality and quantity of 
collaboration the results showed few relations between activity related aspects 
(interdependency) and networking aspects (degree, reciprocity). However, this 
trend was not found within the mathematics department where associations were 
found between all three types of collaboration (i.e., exchange of information, 
discussing and joint work) and degree (number of direct relationships). Especially 
the associations of perceived frequencies of high interdependent collaborative 
activities like ‘joint work’ with ‘reciprocity’ and ‘degree’ in this department were 
relatively strong and statistically significant at the 0.01 level.
 As a result of these findings three main conclusions were drawn. First, in 
terms of the quality and quantity of collaboration, findings for teacher educators 
appeared to be similar to those for teachers. In line with findings in teacher studies, 
teacher educators performed relatively more collaborative learning activities with 
low levels of interdependence and teacher educators varied in the frequency they 
performed these activities. Also, the same as for teachers, teacher educators 
varied in the number of relations they maintained and their instrumental networks 
for seeking advice, seeking information and working jointly on lesson materials 
and tests were only partially overlapping. Second, the significant relations between 
quality related aspects and quantity related aspects of collaboration indicated that 
it is important to include both perspectives in further studies on teacher educators’ 
collaboration as they only partially overlapped, yet were related to each other. Third, 
results on collaborative relations at the network level indicated that conditions for 
collaboration, such as a dense and coherent network with strong ties between 
educators, were not fully met.

Study 2: Changes in teacher educator’s perceptions of their own collaboration in 
terms of  quality and quantity.
The second study aimed to investigate the quality and quantity of collaboration 
over time. The instruments that were developed in the first study were used at four 
different measurement moments during a period of two years. The same teacher 
educators of the first study participated in the second study (N=51). 
 Growth curve modelling showed overall changes in teacher educators’ 
perceptions  of collaboration over time: a quadratic (i.e., u-shaped decrease-increase) 
curve for the qualitative perspective and a cubic (i.e., decrease-increase-slight 
decrease) curve for the quantitative perspective. This means that teacher educators 
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perceived a decrease of their collaborative learning activities, followed by a slight 
increase in the first year and a more pronounced increase in the second year. Their 
perceived collaborative relations decreased and then showed an increase followed 
by a slight decrease in the second year. Within this general pattern, differences 
between individual teacher educators were found with respect to these curves, 
some teacher educators started with a high level of activities or relations followed 
by a decrease, whereas others showed lower levels of activities or relations at first 
followed by an increase in the second year. 
 Cognitive (e.g., sharing the same subject area) and geographical (e.g., 
working at the same geographical location) proximity between teacher educators 
and also teacher educators’ central positions in the network contributed positively 
to  the development of collaboration. In the combined models both explanatory 
variables (cognitive proximity and geographical proximity) were tested together in 
order to find out possible overlap. The results indicated that geographic proximity 
was not statistically significant when tested in combination with cognitive proximity, 
suggesting that cognitive proximity is the most important variable affecting 
collaborative learning.
 More in general, the results indicated that there is not a linear change 
in collaboration over time as some theories suggest, instead changes are 
more complicated such as decrease followed by increase and then decrease 
again. Questions remained unanswered regarding possible explanations for the 
differences that were found between the change patterns that emerged from the 
empirical data and the patterns that were described in theoretic models. The results 
contribute to a more comprehensive view of collaboration in a way that in order to 
understand differences in development between teacher educators it is needed 
to include both perspectives in future research as they each show both different 
developmental patterns. 

Study 3: Changes in the structure of an online teacher educator collaborative 
network (in terms of degree, brokerage and subgroups). 
For the third study the mathematics subject department (N=17) was selected for 
further additional data collection. E-mail traffic was used to obtain data on informal 
on-line collaboration within the subject department. Teacher educators were invited 
to forward all e-mail that concerned the innovation at hand to the researcher for 
a period of six weeks. The email data were used in addition to the survey data 
of the previous study, in order to examine the dynamic and complex structure of 
collaboration and to compare changes in structure over a short period (six weeks) 
to changes over a long period (two years). In this study a dynamic perspective 
on collaboration was taken by focussing on appearance, disappearance and 
reappearance of ties and subgroups, also referred to as self-organization. Using 
this dynamic perspective on collaboration, this study also aimed to contribute to 
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theory building with regard to the study of teacher educators’ collaboration in the 
context of innovation.
 The number of email messages varied considerably between educators, 
and, in general, showed an increase. Educators varied in the performance of 
brokerage roles, ranging from not acting as brokers at all, to acting as brokers 
during most of the time. Theory on brokerage was used to describe individuals 
that form connections between subgroups acting as brokers. Brokerage roles 
differ in the way the broker connects two subgroups, for example by acting 
as a gatekeeper between subgroups, or as a representative or by acting as a 
coordinator, a consultant or a liaison. Of the 17 educators, 12 acted as a broker 
occasionally and two educators acted as brokers more structurally. Different types 
of subgroups existed within the department, varying from simple forms to more 
complex forms. These subgroups changed from week to week, with an increase 
in number towards the end of the data-collection period. Hierarchy was found in 
subgroups, meaning that small subgroups existed within (larger) subgroups, in turn 
indicating the interconnectedness of different subgroups. 
 Based on the growth curve models, comparison of the predicted trajectories 
showed differences in patterns between the two timeframes. The changes in the 
structure of collaboration within the short timeframe as indicated by the growth rate 
of degree (Collaborative Relations), was best presented by linear components, 
indicating a linear increase. The growth rate of degree within the long timeframe 
was best represented by a combination of linear, quadratic and cubic components, 
indicating a cubic shaped curvature (decrease, increase, slight decrease). This 
means that changes in collaboration showed different patterns when studied within 
a short timeframe compared to a long timeframe, which indicates that for gaining a 
more comprehensive understanding it is important to include multiple timeframes 
(i.e., long-term and short-term).
 The analyses of variables that might explain differences between teacher 
educators showed that characteristics such as gender, age and years of experience 
did not explain differences in development between educators. A significant effect 
of brokerage occurred in the short timeframe, explaining 14% of the differences 
between educators (based on outgoing mail), meaning that teacher educators 
that performed brokerage roles collaborated more than teacher educators without 
these roles. Whether this also meant that brokers showed a higher growth rate in 
collaboration compared to non-brokers could not be confirmed since the model 
that tested for differences in growth rate between individual teacher educators did 
not converge, due to the small sample size (N=17).
 Three main conclusions emerged from this study. First, teacher educators 
differed in their collaborative network positions and changed their positions over time. 
Second, brokers were important, especially for connecting subgroups. Subgroups 
changed over time in a way that the number of subgroups roughly increased 
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and became more hierarchically nested during the period of data-collection. The 
subgroup types which emerged from the data were simple types of subgroup with 
all members connected to one another and more complex type of subgroup with 
members connected either directly or indirectly. Both types of subgroups reflected 
possibilities to form feedback-loops that support the collective development 
of shared goals, such as the implementation of new knowledge standards, in 
the network. Third, results showed that teacher educators’ collaboration was 
characterized by self-organization which supported our understanding of changes 
in collaboration. The results on teacher educators’ positions in the collaborative 
network led to the confirmation of the assumption that with regard to teacher 
educator collaboration, the development of collaboration could be seen as a 
complex system that is dynamic, self-organizing and producing feedback-loops. 
Questions regarding possible underlying patterns that might explain the individual 
differences in collaboration remained unanswered and were taken into account in 
the fourth study.

Study 4: Possible underlying patterns regarding collaboration.
For the fourth study three mathematics teacher educators were selected for further 
in-depth exploration of individual differences in collaboration between teacher 
educators. Digital logs (i.e., learner reports) were collected in which the teacher 
educators described their learning experiences during ten weeks. Also, in-depth 
interviews with three teacher educators on perceived outcomes of collaboration 
were conducted. A descriptive case-study design was used for this explorative 
study in order to find possible patterns underlying collaboration related to ‘focus of 
collaboration’, ‘value orientation in collaboration’, and ‘value creation’.
 Social network analyses, more specifically the extraction of ego-networks 
and qualitative analyses, were conducted in this study. The qualitative analyses 
included a content analysis of the learner reports using the technique of word clouds 
and sensitizing concept analysis of both the learner reports and the interviews. All 
data were combined into detailed illustrations, portraits, of the participating teacher 
educators. 
 The two educators with a prosocial value orientation (e.g., an orientation 
in which one regards their own learning with regard to other colleagues’ learning) 
seemed to be more inclined to collaborate, resulting in involvement in larger 
networks and higher frequencies in performing collaborative learning activities 
compared to the educator with a proself value orientation (e.g., valuing one’s own 
learning regardless of other colleagues’ learning). Differences in value orientation 
were also reflected in the perceived outcomes of collaboration, in a way that the 
two educators having a prosocial value orientation also perceived a variety of value 
created (e.g., value in all five cycles of value creation) and the educator with a 
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proself value orientation only perceived a limited variation of value created (e.g. 
value in three cycles). These results implied that social value orientation is an 
important factor for collaboration and diversity in value creation.
 The combination of data in the detailed portraits added meaning to the 
results on broker roles and centrality in the previous studies. One teacher educator, 
being central in the network, performed broker roles on a structural basis. The 
other two teacher educators, both being more peripheral in the network did not. It 
could be concluded that educators who perform broker roles seemed more active 
and influential in their network.
 Results with regard to the focus of collaboration indicated that two of 
the teacher educators had a rather narrow focus of collaboration (e.g., aimed at 
developing knowledge tests or organizing work), whereas one educator had a 
more broad focus (e.g., aimed at developing tests as well as developing lesson 
materials and organizing work). Such a broad focus suggests that one needs to 
collaborate with different others and develop a large network in order to reach the 
various collaborative goals. This suggestion is further supported by the results of 
learning activities, where one teacher educator showed high frequencies for all 
types of activities and also by the results on membership of subgroups, where 
the same teacher educator was member of most of the existing subgroups in the 
network, whereas the other two educators were not.
 With regard to value creation the results showed that diverse value was 
created by two teacher educators, both being active collaborative learners with 
a prosocial value orientation, but with different networks in terms of size and 
range. It could be concluded that active collaborative learners create diverse value 
regardless of the size of their network.
 The main conclusion of the fourth study was that detailed illustrations of 
teacher educators’ collaborations, based on multiple data sources, provided a rich 
image that helped to find possible patterns underlying collaboration. Second, social 
value orientation and focus of collaboration seemed important for collaboration of 
teacher educators and as a result for value creation. 

Conclusion and Discussion
Each of the four sequentially conducted studies presented in this dissertation 
contributed to the general aim which was gaining a more comprehensive 
understanding of how teacher educators’ collaboration takes place within a 
context of educational change and more specifically of the interplay between their 
collaborative learning activities and collaborative relations. In light of the findings of 
these studies several conclusions could be drawn with respect to the central aim:
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1. Teacher educators’ collaboration is a dynamic and complex process which is 
characterised by self-organization. 

Changes in collaboration may be far more dynamic than existing theories seem to 
imply. The growth curve trajectories for collaborative learning activities and relations 
differed from one another, although in general the changes over time were relatively 
small (see Chapter 3). Also, growth curves for a short period of time differed from 
growth curves that were found for a larger period of time (see Chapter 4). Next 
to the dynamics in the collaborative process, this study confirmed that teacher 
educators’ collaboration is complex in a way that different aspects of collaboration, 
such as collaborative learning activities and collaborative relations, contribute to 
explaining differences between individual teacher educators and between teacher 
educators working in different departments. Relations between collaborative 
learning activities and collaborative relations came to the fore in the mathematics 
domain – but not in the other two domains - , indicating that there is some kind of 
relation between those aspects, but it is not clear under what circumstances this 
relation appears. Finally, complexity and dynamics of collaboration came to the 
fore when focussing on the appearance and disappearance or re-appearance of 
relations and positions and roles individual teacher educators performed in their 
networks. A dynamic perspective on collaboration was used in chapter 4 to describe 
dynamics and complexity of collaboration. Concepts such as self-organization and 
feedback-loops appeared to be useful for describing the (dis/re)appearance of 
relations or roles of individual teacher educators and also the (dis)appearance of 
subgroups. The findings helped to grasp the dynamics and complexity of collaboration 
in a more comprehensive understanding of teacher educator collaboration.  
 
2.  Teacher educators’ collaboration varies between departments. 
In this dissertation it was confirmed that, same as for teachers, teacher educators 
vary in what way and with whom they collaborate at the subject department level 
(see Chapter 2). Departments differed from one another regarding the number 
of relations, density of relations, centrality in the networks, frequencies of 
collaborative learning activities and levels of interdependence. Cognitive proximity 
(i.e., belonging to the same subject domain) explained part of the changes in 
collaboration (see Chapter 3). Given the different features of the departments 
one can argue whether or not equal amounts of relations, density or centrality are 
desirable for the departments. 
However, for developing a curriculum in which the different subject areas are 
integrated in one larger interdisciplinary domain (e.g., chemistry, physics and 
biology integrated in one teaching science domain) as is often the case in curricula 
of primary teacher education, it might be more desirable to form strong relations 
between educators belonging to different subject domains. Such inter-subject 
domain relationships might help to develop shared ideas about how to translate 
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knowledge from different subject domains into combined learning goals and lesson 
materials. This means that the focus of collaboration needs to be taken into account 
when aiming for developing quantitative aspects of collaboration such as density of 
relations or brokerage within or between the department.

3.  There are large differences in collaboration between individual teacher educators.
At the individual level this study showed rather large differences between individual 
teacher educators with respect to the quality and quantity of collaboration. This 
dissertation revealed several aspects which add to these previously distinguished 
aspects of collaboration, namely brokerage, social value orientation and outcomes 
in terms of value creation (see Chapters 4 and 5). With regard to differences in 
teacher learning in collaboration it was concluded earlier that different foci of 
collaboration lead to different individual outcomes, suggesting that it is important 
to support collaborative learning across different foci. Findings in the fourth study 
were in line with this prior conclusion and provided indications that having a broader 
focus of collaboration, for example when combining several foci, might relate to 
an individual’s value orientation and to diversity in value creation. The results of 
this study suggest that in order to reach diversity in value creation as outcome of 
collaboration it is important to stimulate a prosocial value orientation of individual 
educators and to combine different foci of collaboration.

4.  Combining different techniques for data-collection and data-analyses is fruitful   
      for the in-depth study of teacher educators’ collaboration.
The combination of quantitative and qualitative techniques used in this study made 
it possible to provide a detailed, more comprehensive image of teacher educators’ 
collaboration and to investigate this over time. The quantitative instruments were 
used for obtaining a more general idea of the perceived collaborative learning 
activities and collaborative relations and changes thereof over time. In addition, the 
email data provided observations of online collaboration on a moment-to-moment 
basis and the qualitative methods added detailed information on individual teacher 
educators’ collaboration, their attitude towards collaboration and perceived 
outcomes. The quantitative methods, including multi-level growth curve analyses 
helped describing patterns in changes in teacher educators’ collaboration over 
time (see Chapter 3). The collection of email data over time provided a possibility 
to compare change patterns in different timeframes, which led to a confirmation of 
the complex and dynamic nature of teacher educators’ collaboration (see Chapter 
4). The combination of methods helped overcome weaknesses of each individual 
method, such as limitations that occur when using perceptions due to possible 
personal bias or limitations of using a specific setting for collaboration, such as 
online collaboration via email. Also, combining methods helped providing more 
detail and helped taking different perspectives while analysing the data, such 
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as a qualitative perspective versus a quantitative perspective, which provided a 
more comprehensive view of collaboration. However, further study is needed to 
validate new techniques such as the use of wordclouds for content analyses. Also, 
in order to answer remaining questions regarding the interplay between changes in 
relational structure and the quality of these relations, a multilevel network analyses 
approach can provide additional insights.

Limitations, future research and implication
Nevertheless, limitations of the studies were that a large part of the data were 
collected by either survey, questionnaires, self-reports or interviews and thus 
focussed on self-perceptions, which have been critiqued for containing bias. In the 
third study the limitation of self-perception was taken into account by using email 
data, which are more observational in nature. In future research on collaboration 
the use of observational data, for example video-data of collaborative activities, 
might add to the findings, since such data are lacking self-bias. Questions regarding 
explanations for the individual differences, for example regarding brokerage, 
remained largely unanswered and need further study. Brokerage implies for 
educators crossing cultural borders of their own subgroup or their geographical 
location in order to connect to other subgroups or locations. In future research on 
brokerage in collaboration it might be useful to focus on these cultural boundaries 
and the processes brokers get involved into while connecting subgroups as a way 
to support brokerage and to support the flow of resources between subgroups.
 The detailed and descriptive approach of collaboration in this study helped 
to show their complexity and dynamics, but on the other hand limited us in making 
claims with respect to more general patterns in teacher educators’ collaboration. 
By repeating this study with larger numbers of participants and in different contexts, 
it might be possible to confirm or deny these claims.
 The dissertation finally brings some implications for practice. For reaching 
a sustainable implementation of an innovation, which requires collaboration from 
actors involved, having a dense and coherent network is a valuable asset. This 
study showed that this kind of network does not come by itself during the course 
of an innovation, but apparently needs some support in order to further develop, 
which is in line with previous findings on effective collaboration. Also, as became 
clear in the first two studies the quality and quantity of collaboration are two 
dimensions of collaboration which each develop following a different pattern. This 
means that for research and practice it is important to include both collaborative 
learning activities as well as forming relationships in order to support collaboration. 
One way to increase individual teacher educators’ and management’s awareness 
of different aspects of collaboration and outcomes thereof might be found in value 
creation stories. Social network analysis, in addition to value creation stories, can 
help further increase the awareness of both teacher educators and management. 
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For example, the awareness with regard to the quality of collaborative learning 
activities might increase by using value creation stories in which the value created 
by performing certain collaborative learning activities is explored. In addition it 
can be useful to reveal the structure of the relations involved using visualisation 
techniques, indicating what the connections are about and stimulating the 
construction of a collective narrative. More in general social network analysis can 
help teacher educators and management to systematically assess and strategically 
support collaboration.
 A second important implication for practice is that recognizing the brokers in 
the collaborative network is an important next step to support further collaboration. 
Becoming more aware of the informal collaborative structure helps identifying 
brokers, and, in turn, helps brokers and formal leaders to become aware of their 
positions to connect to less-connected others. By actively reviewing their own 
collaboration, teacher educators might become more aware of their position in the 
network, their positive experiences as well as of their focus of collaboration. In turn, 
this might lead to a more active collaborative behaviour and more diversity in value 
that is created.
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Samenwerkende lerarenopleiders: Activiteiten, 
netwerken en dynamiek

Rationale en doel van de studie
Wereldwijd staat het onderwijs onder grote druk om voortdurend te innoveren en 
om te gaan met maatschappelijke veranderingen zoals de snelle ontwikkeling 
van kennis. Voor leraren en lerarenopleiders heeft dit tot gevolg dat zij in staat 
moeten zijn om zich aan te passen aan veranderingen in het beroep. Specifiek 
voor lerarenopleiders betekent het dat zij aankomende leraren moeten voorzien 
van kennis en vaardigheden om te leren omgaan met continue verandering. Een 
adequate strategie om deel te nemen aan onderwijsinnovatie is samenwerken. 
Samenwerking wordt daarbij als een manier beschouwd om complexe kennis te 
delen. Onderzoek heeft deze waarde van samenwerking voor het implementeren 
van innovaties, voor professionele ontwikkeling van leraren en voor de 
leeropbrengsten van leerlingen inmiddels vastgesteld.
 Diverse studies naar de samenwerking van leraren hebben relevante 
kennis opgeleverd over voorwaarden die deze samenwerking kunnen 
ondersteunen, over relaties tussen samenwerking en leren van leraren en 
over samenwerking in informele en formele situaties. Over het algemeen 
bestuderen deze studies de samenwerking vanuit twee perspectieven: 
 (1) een perspectief dat gericht is op de kwaliteit van samenwerking,   
      vaak geassocieerd met het type leeractiviteiten in samenwerking; of
 (2) een perspectief dat gericht is op de kwantiteit van de samenwerking,      
                 vaak geassocieerd met de structuur van de relaties. 
Elke perspectief legt een eigen accent in de samenwerking. En hoewel er wordt 
geredeneerd dat beide perspectieven gecombineerd zouden moeten worden 
om een meer omvattend begrip te krijgen van samenwerking, richten de meeste 
onderzoeken zich slechts op één van beide perspectieven. Aangezien dit proefschrift 
gericht is op het verkrijgen van een meer omvattend begrip van samenwerking 
worden in dit onderzoek beide perspectieve gecombineerd door de aandacht te 
richten op kwalitatieve aspecten van samenwerking (met name leeractiviteiten in 
samenwerking) én kwantitatieve aspecten (met name samenwerkingsrelaties). 
 Gegeven de beperkte literatuur over samenwerking van lerarenopleiders 
wordt in dit proefschrift vertrokken vanuit literatuur over samenwerken van 
leraren. In een recente reviewstudie naar samenwerking werd samenwerken door 
leraren als volgt gedefinieerd: “gedeelde interactie in de groep bij alle activiteiten 
die nodig zijn om een gedeelde taak uit te voeren” (Vangrieken et al., 2015, p. 
23). Samenwerking kan zich voordoen in verschillende vormen, variërend van 
het uitwisselen van informatie, elkaar helpen of discussiëren over het werk, tot 
meer complexe vormen van samenwerken, zoals het gezamenlijk ontwikkelen 
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van lesmaterialen. Daarbij komt samenwerking voor in verschillende contexten 
variërend van informeel tot formeel, zoals formele bijeenkomsten van een vakgroep 
of informele online samenwerking tussen collega’s via e-mail. 
 Als het gaat om de samenwerking van lerarenopleiders in de context van 
onderwijsvernieuwing en mogelijke opbrengsten daarvan is er weinig empirisch 
bewijs, ook als het gaat over mogelijke veranderingen in die samenwerking 
over de tijd. Het onderzoek naar samenwerking vanuit de beide perspectieven 
kan dan ook bijdragen aan een meer omvattend begrip. Dit is belangrijk voor het 
vormgeven van verder onderzoek en het kan aanwijzingen geven voor het verder 
ontwikkelen van samenwerken teneinde onderwijsvernieuwingen te implementeren 
of verduurzamen.
 Het centrale doel van dit proefschrift was dan ook om een meer omvattend 
begrip te krijgen van het samenwerken van lerarenopleiders in de context van 
een onderwijsvernieuwing en dan met name van de wisselwerking tussen hun 
leeractiviteiten in samenwerking en samenwerkingsrelaties. Om dit doel te bereiken 
wordt in dit proefschrift een serie van studies beschreven die als doel hadden om de 
samenwerking van lerarenopleiders binnen de vakgroep te onderzoeken (namelijk 
de vakgroepen Nederlandse Taal, Rekenen en Wiskunde en Oriëntatie op jezelf 
en de Wereld) in een context van het werken aan een onderwijsvernieuwing. De 
leeractiviteiten (het wat) en de samenwerkingsrelaties (met wie) van opleiders 
werden bestudeerd tijdens het implementeren van een onderwijsvernieuwing. 
Deze vernieuwing bestond uit het invoeren van de landelijke kennisbasis voor 
de betreffende vakken in het curriculum van de pabo. Deze pabo omvatte vijf 
verschillende locaties.

In de eerste studie (hoofdstuk 2) werden een vragenlijst en netwerk survey gebruikt 
om te verkennen op welke manier en met wie lerarenopleiders samenwerkten en 
hoe beide aspecten onderling gerelateerd waren. De inzichten en instrumenten 
van de eerste studie werden vervolgens gebruikt om een vervolgstudie te doen 
met een longitudinaal design (zie hoofdstuk 3). Deze studie was gericht op het 
onderzoeken van de percepties die lerarenopleiders (N=51) hebben van hun 
eigen samenwerking gedurende een periode van twee jaar. In hoofdstuk 4 werd 
de complexiteit van de netwerken van lerarenopleiders verkend door data van 
verschillende tijdframes (halfjaarlijkse en wekelijks) met elkaar te combineren. 
Daarnaast werden individuele achtergrondkenmerken van lerarenopleiders 
gerelateerd aan verschillen in de verandering van de samenwerking. In de vierde 
studie (hoofdstuk 5) werd een beschrijvende casestudie uitgevoerd om patronen 
te vinden die mogelijk ten grondslag zouden kunnen liggen aan de samenwerking 
door op zoek te gaan naar patronen in de ‘focus van de samenwerking’, de 
‘waardenoriëntatie ten aanzien van samenwerking’ en ‘waardecreatie’. De ‘focus 
van samenwerking’ verwijst naar het doel van de samenwerking, bijvoorbeeld het 
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gezamenlijk ontwikkelen van lesmateriaal. ‘Waardenoriëntatie’ verwijst naar de 
houding die iemand heeft ten aanzien van de samenwerking, bijvoorbeeld een 
meer op het individu gerichte houding versus een meer op het collectief gerichte 
houding. ‘Waardecreatie’ verwijst naar de waarde die tijdens of als gevolg van de 
samenwerking wordt gecreëerd, zoals een onmiddellijke waarde, een potentiele 
waarde, een toegepaste waarde, een gerealiseerde waarde of waarde door 
herkaderen.  
 Elk van de vier achtereenvolgende studies beantwoordde één van de 
volgende onderzoeksvragen:
1. Hoe zijn de kwaliteit (in termen van leeractiviteiten) en kwantiteit (in termen van 

samenwerkingsrelaties) van samenwerking van lerarenopleiders aan elkaar 
gerelateerd?

2. Welke veranderingen worden zichtbaar in de percepties van lerarenopleiders 
op hun onderlinge samenwerking gedurende een innovatie in termen van de 
kwaliteit en kwantiteit van de samenwerking?

3. Hoe ontwikkelt de structuur van de samenwerking tussen lerarenopleiders 
zich over een korte periode (zes weken) (in termen van degree, brokerage en 
subgroepen) en hoe is dit vergeleken met veranderingen in de structuur over 
een langere tijdsperiode (twee jaar)?

4. Welke onderliggende patronen in de samenwerking komen naar voren uit 
diepgaande illustraties van de samenwerking van individuele lerarenopleiders 
(in termen van waardenoriëntatie, de focus van de samenwerking en 
waardecreatie)?

Studie 1: Relaties tussen de door lerarenopleiders waargenomen leeractiviteiten in 
samenwerking en samenwerkingsrelaties gedurende onderwijsvernieuwing.
In de eerste studie werden een vragenlijst en netwerk survey uitgevoerd met 
51 lerarenopleiders in drie verschillende vakgroepen (Rekenen en Wiskunde, 
N=16; Taal, N=14; Oriëntatie op Jezelf en de Wereld, N=21) van een pabo met 
vijf verschillende locaties, met als doel om te verkennen op welke manier en 
met wie pabodocenten samenwerkten tijdens een onderwijsvernieuwing en hoe 
beide elementen aan elkaar gerelateerd zijn. Om dit doel te bereiken werden 
leeractiviteiten in samenwerking en samenwerkingsrelaties onderzocht op het 
individuele niveau en op het niveau van de drie vakgroepen.
 De resultaten toonden aan dat zowel het type leeractiviteiten als het aantal 
relaties varieerde, zowel binnen als tussen de vakgroepen. Bij de leeractiviteiten 
werd gevonden dat pabodocenten activiteiten met een laag niveau van wederzijdse 
afhankelijkheid (zoals het uitwisselen van informatie) iets vaker rapporteerden 
in vergelijking met leeractiviteiten met een hoog niveau van wederzijdse 
afhankelijkheid (bijvoorbeeld samen lesmateriaal ontwerpen).
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Wat betreft de samenwerkingsrelaties toonden de resultaten over het algemeen 
een lage tot gemiddelde samenhang in de netwerken binnen de vakgroepen. Op het 
individuele niveau verschilden pabodocenten in het aantal directe relaties (degree) 
en ook in het aantal indirecte relaties (betweenness) dat zij rapporteerden. Daaruit 
bleek dat sommige pabodocenten een centralere plek in het netwerk hadden dan 
anderen binnen de vakgroep, wat er op zou kunnen duiden dat deze meer centrale 
pabodocenten sleutelfiguren in een vakgroep waren. Twee bevindingen waren 
in dit opzicht met name interessant. Ten eerste bleek dat de pabodocenten met 
een centrale positie in het netwerk, anders dan men zou verwachten, niet altijd 
een formele taak hadden, zoals bijvoorbeeld de taak van vakgroepvoorzitter. Ten 
tweede bleek dat alle pabodocenten met een sleutelpositie tot dezelfde locatie van 
het instituut behoorden.
 Kijkend naar de verschillen tussen de vakgroepen lieten de resultaten 
vooral een verschillende perceptie op samenwerking tussen docenten van 
de verschillende vakgroepen zien. De docenten van de vakgroep Rekenen en 
Wiskunde weken af van docenten van andere vakgroepen op het gebied van 
dichtheid en centraliteit in het netwerk: de samenwerkingsrelaties in deze vakgroep 
vertoonden meer samenhang, wat betekent dat de uitwisseling tussen docenten 
gemakkelijker kon plaatsvinden en dat meer docenten betrokken waren bij het 
proces van samenwerking.
 Wat betreft de relatie tussen de kwaliteit en de kwantiteit van de 
samenwerking lieten de resultaten weinig relaties zien tussen het type 
leeractiviteiten (wederzijdse afhankelijkheid) en netwerkaspecten (degree, 
wederkerigheid van relaties). Echter, voor de vakgroep Rekenen en Wiskunde 
week het beeld af. Hier werden statistisch significante relaties gevonden tussen 
alle drie de vormen van samenwerking (uitwisselen van informatie, discussieren 
en ‘joint work’) en het aantal samenwerkingsrelaties (degree). Vooral de relatie 
tussen de waargenomen frequentie van leeractiviteiten met een hoog niveau van 
wederzijdse afhankelijkheid, zoals ‘joint work’ enerzijds, en ‘wederkerigheid’ en 
‘degree’ in deze vakgroep, anderzijds, was relatief sterk en statistisch significant 
op het niveau 0,01.
 Op basis van de resultaten van de eerste studie werden drie hoofdconclusies 
getrokken. Ten eerste bleken de bevindingen voor de samenwerking van 
pabodocenten in termen van kwaliteit en kwantiteit van de samenwerking overeen 
te komen met bevindingen voor samenwerking van leraren. In lijn met resultaten 
van lerarenstudies voerden pabodocenten relatief meer leeractiviteiten uit met 
een laag niveau van wederzijdse afhankelijkheid en varieerden pabodocenten in 
de frequentie waarmee zij deze leeractiviteiten uitvoerden. Daarnaast varieerden 
pabodocenten, net als leraren, in het aantal relaties dat zij onderhielden en 
bleken hun instrumentele netwerken voor het vragen van advies, het vergaren 
van informatie en het gezamenlijk ontwikkelen van lesmateriaal en toetsen slechts 
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gedeeltelijk te overlappen. Ten tweede lieten de statistisch significante resultaten 
voor de relaties tussen de aan kwaliteit gerelateerde aspecten van samenwerking en 
aan kwantiteit gerelateerde aspecten van de samenwerking zien dat het belangrijk 
is om beide perspectieven op samenwerking in het verdere onderzoek te blijven 
betrekken. Deze perspectieven overlappen elkaar namelijk slechts gedeeltelijk, 
maar bleken toch aan elkaar gerelateerd. Ten derde wezen de resultaten van de 
samenwerkingsrelaties op het niveau van het netwerk erop dat nog niet volledig 
is voldaan aan de voorwaarden voor een sterk en samenhangend netwerk tussen 
pabodocenten.

Studie 2: Veranderingen in de door pabodocenten waargenomen onderlinge 
samenwerking (in termen van kwaliteit en kwantiteit).
De tweede studie had als doel om de kwaliteit en kwantiteit van de samenwerking 
te onderzoeken gedurende een langere tijd. De instrumenten die waren ontwikkeld 
in de eerste studie werden op vier verschillende meetmomenten ingezet gedurende 
een periode van twee jaar. Dezelfde groep van 51 pabodocenten als in de eerste 
studie namen aan deze studie deel.
 Groeicurve modellen lieten zien dat de door pabodocenten waargenomen 
samenwerking veranderde gedurende de tijd:  er was sprake van een kwadratische 
curve (namelijk u-vormig afname-toename) voor de kwaliteit van de samenwerking 
en een cubische curve (namelijk afname-toename-lichte afname) voor de 
kwantiteit van de samenwerking. Dit betekent dat pabodocenten een afname van 
hun leeractiviteiten in samenwerking waarnamen, gevolgd door een toename 
in het eerste jaar en een verdere toename in het tweede jaar. Wat betreft de 
samenwerkingsrelaties namen zij een afname waar, gevolgd door een toename 
en vervolgens weer een lichte afname aan het einde van het tweede jaar van de 
dataverzameling. Binnen deze meer algemene patronen werden er grote individuele 
verschillen gevonden tussen pabodocenten, sommige pabodocenten starten met 
een hoog niveau van leeractiviteiten in samenwerking of samenwerkingsrelaties 
gevolgd door een afname, terwijl anderen in het begin juist weinig leeractiviteiten 
of relaties lieten zien, gevolgd door een toename in het tweede jaar. 
 Cognitieve nabijheid (zoals werken in hetzelfde vakgebied) en geografische 
nabijheid (zoals werkzaam zijn op dezelfde locatie) van pabodocenten en 
ook het innemen van een centrale positie in het netwerk droegen positief bij 
aan de ontwikkeling van samenwerking. In een gecombineerd model werden 
beide verklarende variabelen (cognitieve nabijheid en geografische nabijheid) 
in combinatie met elkaar getest. Hieruit bleek dat de geografische nabijheid 
niet statistisch significant bijdroeg aan de verklaring van de verschillen tussen 
pabodocenten in combinatie met de cognitieve nabijheid, hetgeen er op wijst 
dat cognitieve nabijheid de belangrijkste variabele is die van invloed is op de 
ontwikkeling van de samenwerking. 
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Over het geheel lieten de resultaten zien dat er over de tijd gezien geen lineaire 
verandering is in de samenwerking zoals door sommige theorieën wordt 
gesuggereerd, in plaats daarvan zijn de veranderingen complexer zoals bijvoorbeeld 
eerst een afname, daarna toename en dan weer afname van de samenwerking. 
Vragen met betrekking tot mogelijke verklaringen voor de verschillen die gevonden 
werden in de veranderpatronen die uit de empirische data naar voren kwamen 
en de patronen zoals beschreven in theoretische modellen bleven onbeantwoord. 
Deze resultaten dragen bij aan een meer omvattend begrip van samenwerking in 
die zin dat zowel leeractiviteiten als samenwerkingsrelaties belangrijke aspecten 
zijn van samenwerking die over de tijd elk een ander ontwikkelpatroon laten zien. 
Dit betekent dat wanneer we meer grip willen krijgen op samenwerking, in het 
onderzoek naar samenwerking beide aspecten meegenomen moeten worden.

Studie 3: Veranderingen in de structuur van een netwerk voor online samenwerking 
van pabodocenten (in termen van degree, brokerage en subgroepen).
Voor de derde studie werden opleiders van de vakgroep Rekenen en Wiskunde 
(N=17) geselecteerd voor het verzamelen van aanvullende data. Het onderlinge 
e-mailverkeer werd gebruikt om data te verkrijgen over informele online 
samenwerking binnen de vakgroep. Hiertoe werden de rekendocenten uitgenodigd 
om gedurende zes weken al hun mailverkeer, voor zover het betrekking had op 
de implementatie van de kennisbasis, te forwarden naar de onderzoeker. Deze 
e-maildata werden gebruikt ter aanvulling op de survey data uit de vorige studie, 
om de complexe structuur van de samenwerking te onderzoeken en om een 
vergelijking te maken tussen veranderingen in de structuur gedurende een korte 
periode (zes weken) en een langere periode (twee jaar). In deze studie werd de 
dynamiek van de samenwerking als perspectief genomen door de aandacht te 
richten op het verschijnen, verdwijnen en opnieuw verschijnen van relaties en 
subgroepen, ook wel zelforganisatie genoemd. Door dit perspectief op de dynamiek 
in te nemen had deze studie tevens tot doel om een bijdrage te leveren aan de 
ontwikkeling van theorie met betrekking tot het onderzoeken van de samenwerking 
van lerarenopleiders in de context van innovatie.
 Het aantal e-mailberichten varieerde behoorlijk per pabodocent en liet over 
het geheel genomen een toename zien gedurende de zes weken. De analyse van 
‘brokerage’ (makelaarschap) toonde aan dat pabodocenten onderling verschilden 
in het vervullen van makelaarsrollen, variërend van geen enkele makelaarsrol tot 
het vrijwel voortdurend vervullen van een of meerdere makelaarsrollen. Theorie 
over brokerage is gebruikt om individuele pabodocenten te beschrijven die een 
verbinding vormen tussen subgroepen door zich als makelaar te gedragen. 
Makelaarsrollen variëren in de wijze waarop de makelaar twee subgroepen 
verbindt, bijvoorbeeld door als poortwachter tussen subgroepen te fungeren, of 
juist als een vertegenwoordiger of door te fungeren als coördinator, verbinder 
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of consultant. Van de zeventien rekendocenten vervulden twaalf docenten af en 
toe een makelaarsrol en deden twee docenten dat meer structureel. Er kwamen 
verschillende typen subgroepen binnen de vakgroep voor, variërend van een 
simpele vorm (zoals een drietal) tot meer complexe vormen van subgroepen. Deze 
subgroepen veranderden van week tot week, met een toename in aantal gedurende 
de periode van dataverzameling. De resultaten lieten verder een hiërarchie zien 
in de subgroepen, wat betekent dat grotere subgroepen bestonden uit onderling 
verbonden kleinere subgroepen, wat weer wil zeggen dat de verschillende 
subgroepen onderling met elkaar verbonden waren.
 De vergelijking van de resultaten van de groeicurve modellen over de langere 
periode van dataverzameling en de kortere periode liet zien dat de ontwikkelpatronen 
in beide tijdperioden van elkaar verschilden. De verandering in de structuur van 
de samenwerking binnen de korte periode (zes weken) gemeten naar verandering 
in ‘degree’ (aantal samenwerkingsrelaties) werd het beste gerepresenteerd door 
lineaire componenten, wijzend op een lineaire toename. De ontwikkeling  van 
‘degree’ over de langere periode (twee jaar) werd het beste gerepresenteerd door 
een combinatie van lineaire, kwadratische en kubische componenten, hetgeen 
wijst op een kubisch patroon (afname, toename, lichte afname). Dit betekent dat 
veranderingen in de samenwerking een verschillend patroon laten zien wanneer 
deze bestudeerd worden in een korte periode vergeleken met een langere periode, 
wat vervolgens impliceert dat voor het verkrijgen van een meer omvattend begrip 
van de samenwerking het van belang is om meerdere tijdsperiodes te hanteren 
(langere termijn en korte termijn).
 De analyse van mogelijke variabelen die de verschillen tussen individuele 
pabodocenten konden verklaren liet zien dat kenmerken van pabodocenten 
zoals geslacht, leeftijd of het aantal jaren ervaring geen verklaring leverden 
voor de gevonden verschillen in de ontwikkeling. Voor de makelaarsrol kwam er 
een significant effect naar voren in de korte tijdsperiode, waarmee 14% van de 
verschillen tussen pabodocenten kon worden verklaard  (gebaseerd op uitgaande 
e-mailberichten). Dit betekent dat pabodocenten die een makelaarsrol vervulden 
meer samenwerkten dan pabodocenten die dat niet deden. Of dit ook betekent dat 
pabodocenten met makelaarsrollen zich sneller ontwikkelden in de samenwerking 
in vergelijking met pabodocenten die geen makelaarsrol vervulden kon niet 
worden bevestigd, omdat het model dat deze verschillen statistisch toetste niet 
convergeerde, waarschijnlijk als gevolg van het kleine aantal respondenten (N=17).
 Deze studie leverde een drietal hoofdconclusies op. Ten eerste verschilden 
pabodocenten in positie in  hun netwerk en veranderden zij hun posities gedurende 
de periode van dataverzameling. Ten tweede bleken makelaars belangrijk, met 
name voor het verbinden van subgroepen. Subgroepen veranderen gedurende 
de tijd met een toename in aantal en een toename in hiërarchische verbindingen 
tijdens de periode van dataverzameling. De typen subgroepen die uit de analyse 
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naar voren kwamen waren eenvoudige subgroepen, waarbij alle leden onderling 
verbonden waren en meer complexe subgroepen, waarbij leden zowel directe als 
indirecte verbindingen hadden. Beide typen subgroep omvatten mogelijkheden 
voor het vormen van feedback-loops die ondersteunend zijn voor gezamenlijke 
ontwikkeling of het bereiken van gedeelde doelen. Ten derde lieten de 
resultaten zien dat de samenwerking van pabodocenten gekenmerkt wordt door 
zelforganisatie, hetgeen bijdraagt aan het beter begrijpen van veranderingen in 
de samenwerking. De resultaten ten aanzien van de positie van pabodocenten in 
hun netwerk en veranderingen daarin leidden tot de bevestiging van de aanname 
dat samenwerking van pabodocenten beschouwd kan worden als een complex 
systeem dat dynamisch en zelf organiserend is en dat feedback-loops produceert. 
Vragen met betrekking tot de mogelijke onderliggende patronen die de individuele 
verschillen in samenwerking zouden kunnen verklaren bleven echter onbeantwoord 
en werden meegenomen in de vierde studie.

Studie 4: Patronen die mogelijk ten grondslag liggen aan samenwerking.
Voor de vierde studie werd een drietal rekendocenten geselecteerd voor verdere 
diepgaande verkenning van individuele verschillen in samenwerking tussen 
pabodocenten. Er werden digitale logboeken bijgehouden (leerrapportages) 
waarin pabodocenten hun leerervaringen beschreven die zich voordeden tijdens 
de samenwerking gedurende tien weken. Daarnaast werden er diepte-interviews 
met deze drie pabodocenten afgenomen waarin de door hen ervaren opbrengsten 
van de samenwerking werden bevraagd. Voor deze exploratieve studie werd een 
beschrijvende casestudy als design gekozen, om op die manier mogelijk patronen 
op het spoor te komen die ten grondslag zouden kunnen liggen aan de verschillen 
in samenwerking tussen individuele pabodocenten, met name op het gebied van de 
focus van de samenwerking, de waardenoriëntatie ten aanzien van samenwerking 
en de waardecreatie als gevolg van de samenwerking.
 Sociale netwerkanalyse werd uitgevoerd in combinatie met kwalitatieve 
analyse. De kwalitatieve analyse bestond uit een inhoudsanalyse van de logboeken 
met behulp van de techniek van woordwolken en met behulp van sensitizing 
concept analyse van zowel de logboeken als de interviewdata. Alle data werden 
gecombineerd in een gedetailleerde illustratie van de deelnemende pabodocenten. 
 De illustraties gaven aan dat de twee pabodocenten met een pro-sociale 
waardenoriëntatie meer geneigd leken te zijn om samen te werken, wat weer 
leidde tot betrokkenheid bij grotere netwerken en een hogere frequentie in de 
uitvoering van leeractiviteiten in vergelijking met de pabodocent met een pro-self 
waardenoriëntatie. Verschillen in waardenoriëntatie werden ook gereflecteerd 
in de ervaren opbrengsten van de samenwerking, namelijk zodanig dat de twee 
pabodocenten met een pro-sociale waardenoriëntatie tevens meer diversiteit in 
de waardencreatie ervoeren (zoals waarde in alle vijf de cycli van waardecreatie) 
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en de pabodocent met de pro-zelf waardeoriëntatie slechts in enkele van de 
vijf cycli (namelijk drie van de vijf). Deze resultaten wijzen er op dat sociale  
waardenoriëntatie een belangrijke factor is voor het samenwerken en voor 
diversiteit in de waardecreatie.
 De combinatie van data in de gedetailleerde illustraties (portretten) voegde 
betekenis toe aan de eerdere resultaten met betrekking tot de makelaarsrollen en 
de positie in het netwerk. Eén van de pabodocenten, namelijk die met een centrale 
positie in het rekennetwerk, vervulde op een structurele basis een makelaarsrol, 
terwijl de twee andere pabodocenten, beiden met een wat meer perifere positie 
in het netwerk, dat niet deden. Er kon worden geconcludeerd dat pabodocenten 
die een makelaarsrol vervullen waarschijnlijk actiever en ook invloedrijker in het 
netwerk zijn.
 Resultaten met betrekking tot de focus van de samenwerking wezen uit 
dat twee pabodocenten een relatief smalle focus in de samenwerking hadden 
(bijvoorbeeld gericht op het ontwikkelen van kennistoetsen of op het verdelen 
van het werk), terwijl één pabodocent een bredere focus in de samenwerking had 
(zoals het ontwikkelen van toetsen naast het ontwerpen van lessen en het verdelen 
van het werk). Een dergelijke bredere focus suggereert dat iemand behoefte heeft 
aan samenwerking met meerdere collega’s en een groter netwerk nodig heeft om 
de diverse doelen in de samenwerking te realiseren. Deze suggestie werd verder 
ondersteund door de resultaten op de leeractiviteiten, waarbij deze ene pabodocent 
hoge frequenties liet zien op alle typen leeractiviteiten en ook door de resultaten op 
het lidmaatschap van subgroepen, waarbij deze zelfde pabodocent lid was van de 
meeste subgroepen in het netwerk, terwijl de twee andere pabodocenten van veel 
minder subgroepen lid waren.
 Met betrekking tot waardecreatie in de samenwerking lieten de resultaten 
zien dat er veel diversiteit in waarde werd gecreëerd bij twee deelnemers, 
beiden actieve samenwerkers met een pro-sociale waardenoriëntatie, maar met 
verschillen in de omvang en het bereik van het netwerk. Deze bevindingen leidden 
tot de conclusie dat actieve samenwerkers diversiteit in waarde creëren en dat dit 
niet afhankelijk is van de omvang van hun netwerk. 
 De belangrijkste conclusie van deze vierde studie was dat het ontwikkelen 
van gedetailleerde illustraties van de samenwerking van pabodocenten, gebaseerd 
op meerdere databronnen, een rijk beeld opleveren wat weer behulpzaam is bij het 
vinden van mogelijke onderliggende patronen die de verschillen in samenwerking 
tussen pabodocenten kunnen helpen verklaren. Ten tweede leken sociale 
waardenoriëntatie en de focus van de samenwerking belangrijk te zijn voor de 
samenwerking en als gevolg ook voor de waarden die in de samenwerking werd 
gecreëerd.
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Conclusie en discussie
Elk van de vier achtereenvolgende studies droeg bij aan de centrale doelstelling 
van dit proefschrift, namelijk het verkrijgen van een meer omvattend begrip van het 
samenwerken van lerarenopleiders in de context van een onderwijsvernieuwing en 
dan met name van de wisselwerking tussen hun leeractiviteiten in samenwerking en 
hun samenwerkingsrelaties. In het licht van de resultaten van deze studies konden 
een aantal conclusies worden geformuleerd met betrekking tot deze doelstelling.

1.  Samenwerken van pabodocenten is een dynamisch en complex proces dat  
      gekenmerkt wordt door zelforganisatie. 
De resultaten toonden aan dat er een veel grotere dynamiek in de samenwerking 
zit dan door bestaande theorieën lijkt te worden gesuggereerd. De groeicurves voor 
zowel de leeractiviteiten als voor de samenwerkingsrelaties varieerden van elkaar, 
hoewel de veranderingen over de tijd relatief klein waren (zie hoofdstuk 3). Daarnaast 
bleken de groeicurves over een korte periode te verschillen van de groeicurves over 
een langere periode, hetgeen bevestigde dat samenwerking van pabodocenten 
complex is (zie hoofdstuk 4). Naast de dynamiek in het samenwerkingsproces 
toonde deze studie aan dat de samenwerking van pabodocenten een complex 
proces is, waarbij verschillende aspecten van samenwerking, zoals leeractiviteiten 
en samenwerkingsrelaties, bijdragen aan het verklaren van verschillen tussen 
individuele pabodocenten en tussen pabodocenten in verschillende vakgroepen. 
Relaties tussen leeractiviteiten en samenwerkingsrelaties kwamen naar voren in 
de vakgroep Rekenen en Wiskunde – maar niet in de andere vakgroepen -  wat 
er op wijst dat er inderdaad een bepaalde relatie bestaat tussen leeractiviteiten en 
samenwerkingsrelaties. Toch is het onduidelijk onder welke omstandigheden een 
dergelijke relatie naar voren komt. Tenslotte kwamen de dynamiek en complexiteit 
van de samenwerking naar voren wanneer werd gefocust op het verdwijnen en 
verschijnen van relaties, subgroepen en posities van pabodocenten in het netwerk. 
Door een dynamisch perspectief in te nemen (hoofdstuk 4) konden de dynamiek 
en complexiteit van samenwerking worden beschreven, waarbij concepten 
zoals zelforganisatie en feedback-loops bruikbaar bleken om het verschijnen en 
verdwijnen van relaties of rollen van individuele pabodocenten en van subgroepen 
te begrijpen. 
 
2.  Samenwerking van pabodocenten verschilt per vakgroep
In dit proefschrift werd bevestigd dat, zoals ook het geval is bij leraren, 
pabodocenten variëren in op welke manier en met wie zij samenwerken op het 
niveau van de vakgroep. Zowel de manier waarop wordt samengewerkt als de 
structuur van de relaties verschilt per vakgroep, zoals het aantal relaties, de mate 
van wederkerigheid, de samenhang en centraliteit in de netwerken, de frequentie 
van leeractiviteiten in samenwerking en het niveau van wederzijdse afhankelijkheid 
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daarin. Cognitieve nabijheid (zoals het behoren tot dezelfde vakgroep) verklaarde 
een deel van de veranderingen in de samenwerking (zie hoofdstuk 3). Gezien 
de verschillende kenmerken van de vakgroepen is het de vraag in hoeverre het 
wenselijk is dat vakgroepen overeenkomen in het aantal relaties, de dichtheid 
daarvan of de centraliteit in het netwerk. 
Echter, voor het realiseren van een curriculum waarin verschillende vakgebieden 
geintegreerd worden in een interdisciplinair domein (bijvoorbeeld natuur, techniek 
en biologie in het domein ‘science’) zoals in veel pabo’s het geval is, zou het 
weldegelijk wenselijk kunnen zijn om sterke relaties tussen pabodocenten van 
verschillende vakgroepen te ontwikkelen in plaats van of naast sterke relaties 
binnen vakgroepen. Vakgroep overstijgende relaties zouden kunnen bijdragen 
aan het ontwikkelen van gedeelde opvattingen over het vertalen van kennis 
vanuit verschillende vakgroepen naar gezamenlijke doelen en lesmaterialen. Dit 
betekent dat het doel van de samenwerking een rol speelt bij het versterken van 
kwantitatieve aspecten van de samenwerking zoals de dichtheid van de relaties of 
bijvoorbeeld makelaarsrollen in of tussen vakgroepen.
 
3.  Er zijn grote individuele verschillen in de samenwerking van pabodocenten. 
Op het individuele niveau liet deze studie zien dat er behoorlijk grote verschillen zijn 
tussen individuele pabodocenten op het gebied van de kwaliteit en de kwantiteit 
van de samenwerking. Verschillende aspecten kwamen naar voren aanvullend 
op eerder gevonden aspecten van de samenwerking, namelijk brokerage, sociale 
waardenoriëntatie en opbrengsten in termen van waardecreatie (zie hoofdstukken 
4 en 5). Wat betreft de verschillen in het leren van samenwerking tussen individuele 
pabodocenten werd eerder al geconcludeerd dat het combineren van verschillende 
foci in de samenwerking leidt tot verschillen in opbrengsten, wat suggereert 
dat het belangrijk is om samenwerking met verschillende foci te stimuleren. De 
bevindingen in de vierde studie waren in lijn met deze eerdere bevindingen en 
gaven aanwijzingen dat het hebben van een bredere focus, bijvoorbeeld wanneer 
er meerdere foci gecombineerd worden door een pabodocent, dit zou kunnen 
samenhangen met iemands waardenoriëntatie en met meer diversiteit in de 
waardecreatie. De resultaten van het proefschrift suggereren dat teneinde meer 
diversiteit in de waardecreatie - als opbrengst van de samenwerking - te realiseren 
het van belang is om een pro-sociale waardenoriëntatie bij pabodocenten te 
stimuleren en om een brede focus in de samenwerking te stimuleren. 
 
4.  De combinatie van verschillende technieken voor data verzameling en 
     data analyse is vruchtbaar bij diepgaande studie naar het samenwerken van 
     pabodocenten
De combinatie van kwantitatieve en kwalitatieve technieken maakte het mogelijk 
om een gedetailleerd en meer omvattend beeld van de samenwerking van 
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individuele lerarenopleiders te schetsen. De kwantitatieve instrumenten werden 
gebruikt om een wat meer algemeen idee te krijgen van de door pabodocenten 
waargenomen leeractiviteiten en de samenwerkingsrelaties en veranderingen 
daarvan gedurende de tijd (zie hoofdstuk 3). In aanvulling daarop leverden de 
e-maildata observaties op van de online samenwerking van moment tot moment 
(zie hoofdstuk 4) en voegden de kwalitatieve methoden meer gedetailleerde 
informatie toe over samenwerking van individuele pabodocenten, hun houding 
ten aanzien van samenwerking en de ervaren opbrengsten (zie hoofdstuk 5). 
De kwantitatieve methoden, waaronder multilevel groeicurve analyses droegen 
bij aan de beschrijving van patronen in de verandering in de samenwerking 
van pabodocenten gedurende de tijd. De verzameling van e-mail data bood de 
mogelijkheid om veranderpatronen op een verschillende tijdschaal met elkaar te 
vergelijken, wat weer leidde tot de bevestiging van de complexe en dynamische 
aard van de samenwerking van pabodocenten (zie hoofdstuk 4). Verder bood 
de combinatie van technieken mogelijkheden om de zwakheden van het gebruik 
van percepties, bijvoorbeeld persoonlijke vooringenomenheid, te nuanceren. De 
combinatie van methoden droeg ook bij aan het verkrijgen van meer details en 
het combineren van eerdere perspectieven bij het analyseren van data, zoals 
een kwalitatief en kwantitatief perspectief, maar ook een op dynamiek gericht 
perspectief wat weer bijdroeg aan een meer omvattend begrip van samenwerking. 
Desondanks is verdere studie noodzakelijk om nieuwe technieken zoals het gebruik 
van woordwolken voor inhoudsanalyse te valideren. Verder zou de toepassing 
van multilevel netwerkanalyse in toekomstige studies een manier kunnen zijn om 
antwoorden te vinden op nog niet beantwoorde vragen over de wisselwerking 
tussen veranderingen in de structuur van de samenwerkingsrelaties en de kwaliteit 
van deze relaties.

Beperkingen, toekomstig onderzoek en implicaties voor de praktijk
Ondanks de opbrengsten van dit proefschrift waren er ook enkele beperkingen 
in de serie van studies. Een beperking was de mogelijke bias in de data door 
het gebruik van instrumenten die gebaseerd waren op zelfpercepties zoals de 
vragenlijst, de netwerksurvey, de leerrapporten en de interviews. In de derde 
studie werden deze enigszins gecompenseerd door het gebruik van e-maildata 
die meer observatief van aard zijn. In toekomstig onderzoek zou het gebruik van 
meer observationele data, bijvoorbeeld video data van samenwerkingsactiv-
iteiten, iets toe kunnen voegen aan de eerder gevonden resultaten omdat deze 
minder gevoelig zijn voor bias.  Verder vragen de nog onbeantwoord gebleven 
vragen met betrekking tot het vinden van verklaringen voor individuele verschillen, 
bijvoorbeeld in brokerage, om verdere studie. Brokerage, makelaarschap, vraagt 
van pabodocenten om culturele grenzen van de eigen subgroep of de eigen locatie 
te overschrijden om de verbinding met andere subgroepen of locaties te kunnen 
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maken. In toekomstig onderzoek naar makelaarschap in de samenwerking zou een 
focus op deze culturele grenzen en de processen waarin brokers terecht komen 
wanneer zij subgroepen verbinden, bruikbaar kunnen zijn om manieren te vinden 
waarmee makelaarschap gestimuleerd kan worden, teneinde de uitwisseling van 
kennis tussen subgroepen te bevorderen.
 De gedetailleerde portretten en beschrijvende benadering in de vierde 
studie bleken van waarde om de samenwerking meer diepgaand te beschrijven, 
maar leverden hun beperkingen op bij het doen van uitspraken over meer 
algemene patronen in de samenwerking van lerarenopleiders. Een meer algemene 
beperking zat in de keuze om het onderzoek binnen één pabo en ook nog eens 
in een specifieke context uit te voeren, waardoor men met het generaliseren van 
de resultaten voorzichtig zal moeten zijn. Door deze studie te herhalen met meer 
deelnemers en in andere lerarenopleidingen kunnen de claims die werden gedaan 
verder worden ondersteund of worden verworpen.
 Tenslotte levert deze dissertatie een aantal implicaties op voor de 
praktijk. Een belangrijke implicatie voor de praktijk komt voort uit de bevinding 
dat de samenwerking, bijvoorbeeld in de richting van een meer samenhangend 
en dicht netwerk, ruimte voor ontwikkeling laat zien en dat dit belangrijk is voor 
het realiseren van een duurzame implementatie van een innovatie. In de eerste 
twee studies werd duidelijk dat de kwaliteit en kwantiteit van de samenwerking 
twee dimensies vormen van samenwerking die elk een ander patroon volgen. Dit 
betekent voor verder onderzoek en voor de ontwikkeling van samenwerking in 
de praktijk dat het belangrijk is om zich zowel op het type leeractiviteiten, als op 
de samenwerkingsrelaties te richten. Een eerste stap om dit te bereiken is het 
vergroten van het bewustzijn onder pabodocenten van hun eigen samenwerking, 
bijvoorbeeld door te werken met waardecreatie verhalen. Daarnaast kan het 
analyseren van sociale netwerken naast de waardecreatie verhalen helpen om 
het bewustzijn te versterken van pabodocenten en management. Bijvoorbeeld, 
het bewustzijn ten aanzien van de kwaliteit van de leeractiviteiten zou kunnen 
toenemen door waardecreatie verhalen te gebruiken waarbij de waarde die 
gecreëerd word door de leeractiviteiten wordt verkend. Aanvullend kan het 
visualiseren van de netwerken helpen om meer inzicht te krijgen in de structuur 
van de samenwerkingsrelaties, zodat duidelijker wordt waar de relaties betrekking 
op hebben en om de pabodocenten te helpen om een collectief verhaal te 
ontwikkelen over hun eigen samenwerking. Meer in het algemeen kan sociale 
netwerkanalyse pabodocenten en leidinggevenden helpen om meer systematisch 
de samenwerking te evalueren en deze strategisch te ondersteunen.
 Een tweede implicatie voor de praktijk is het gaan herkennen van 
makelaarsrollen in het samenwerkingsnetwerk als een belangrijke vervolgstap 
in het ondersteunen van de samenwerking. Door de informele structuur van de 
samenwerking zichtbaar te maken komen de makelaarsrollen duidelijker naar 
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voren en dit kan tegelijkertijd helpen om docenten op makelaarsposities en formele 
leiders zich meer bewust te laten worden van hun posities en de kansen die dat met 
zich mee brengt om zich te verbinden met anderen. Door pabodocenten hun eigen 
samenwerking te laten evalueren kunnen zij zich meer bewust worden van hun 
eigen positie in het netwerk, van hun focus in de samenwerking en van positieve 
ervaringen. Dit zou vervolgens kunnen leiden tot een meer actieve samenwerking 
en meer diversiteit in de waarden die daarbij wordt gecreëerd.
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DANKWOORD

Dankwoord

Leraren opleiden is een complex vak. De pabo’s leiden samen met partners in het 
werkveld hoogwaardige leraren op. Deze leraren moeten in staat zijn onderwijs te 
verzorgen in een steeds veranderende samenleving. Dit stelt hoge eisen aan de 
professionaliteit van lerarenopleiders, onder meer op het gebied van samenwerking. 
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pabo van binnenuit te versterken en de complexiteit van deze samenwerking ook
voor buitenstaanders zichtbaar te maken, maakten dat ik besloot om ‘het een keer
goed uit te gaan zoeken’. Het resultaat van die zoektocht is beschreven in dit
proefschrift. Het was een bijzondere reis die ik nu beëindig met een schat aan
prachtige ervaringen en nieuwe relaties.
Zonder samenwerking had ik deze reis niet kunnen beginnen noch voltooien. Ik
ben veel dank verschuldigd aan Fontys Hogeschool Kind en Educatie (FHKE), met 
name Harrie van de Ven (voormalig directeur) en Astrid Venes (huidig directeur) 
die mij de ruimte en mogelijkheden boden en mij steeds weer aanmoedigden. 
Ook dank aan ESoE, die het mogelijk maakte om het onderzoek naar dit thema 
te ontwikkelen en uit te voeren, de samenwerking tussen Fontys en ESoE was 
wat dat betreft zeer vruchtbaar. Perry den Brok en Anouke Bakx jullie waren 
een fantastisch begeleidingsteam! Jullie onuitputtelijke ideeën, enthousiasme, 
voortdurend vertrouwen in mijn kunnen en jullie onderlinge samenwerking 
waren voor mij voorwaardelijk om te kunnen slagen. De intensieve en fijne 
begeleidingsgesprekken leverden mij steeds weer nieuwe ideeën en energie op en 
gaven de benodigde richting. Ik had geen fijnere promotor en co-promotor kunnen 
wensen. Een speciaal woord van dank ook voor Nienke Moolenaar, die met haar 
creatieve ideeën, deskundigheid op het gebied van netwerken en kritische blik een 
waardevolle bijdrage heeft geleverd aan de derde studie. Dank ook aan Sara van 
Waes, voor jouw bijdrage aan hoofdstuk 5 en de gelegenheid die je mij gaf om een 
bescheiden rol te spelen in jouw onderzoek, het was fijn om met jou samen te leren 
over netwerkonderzoek. 
Graag wil ik alle pabodocenten danken die hebben deelgenomen aan het onderzoek 
met een speciaal woord van dank aan de rekenen- en wiskundedocenten. Vanwege
ethische redenen kan ik jullie namen niet noemen, maar dank voor jullie bereidheid,
jullie openheid en jullie vertrouwen, zonder jullie deelname had ik dit onderzoek
nooit kunnen uitvoeren.
Collega’s van FHKE en in het bijzonder het masterteam, dank je wel voor jullie 
steun, bemoedigende woorden, belangstellende vragen en vertrouwen. Jullie 
hielden me op de been als het moeilijk was en boden mij ruimte om te zoeken en 
te experimenteren met toepassingen in de praktijk op alle niveaus. 
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Medepromovendi (en oud-promovendi) van FHKE en ESoE, jullie waren een steun 
en toeverlaat. Heerlijk om samen te kunnen mopperen over lastige reviews en 
publicatie ellende maar ook onze successen te delen en samen conferenties te 
bezoeken. Dank aan Maartje, Stella, Zeeger-Jan, Rens, Jannet, Hanneke, Nanke, 
Marjan, Eveline, Rachel en de rest, voor wie nog niet zo ver is: hou vol, de dag 
komt. 
Mede onderzoekers van het ‘network for learning’, bedankt voor jullie kennis en 
enthousiasme op het gebied van netwerkonderzoek. Jullie onderzoek en feedback 
tijdens de verschillende netwerkbijeenkomsten hebben mij enthousiast gemaakt 
voor netwerkonderzoek, dank voor jullie openheid en het delen. Netwerkonderzoek 
heeft de toekomst! Alex, Francien en Jan, zonder jullie zou dit proefschrift er niet 
zo mooi uitzien, dank voor jullie hulp bij vormgeving, opmaak en omslag. Jetty, 
bedankt voor je hulp bij de organistie van de feestelijkheden en al die kleine 
dingetjes onderweg. Adriaan en Cyrille, mijn paranimfen, dank je wel dat jullie 
naast mij willen staan. Alleen al te weten dat jullie er straks zijn geeft me rust. 
‘Mens sana in corpore sano’: Maykel jij hebt voorkomen dat ik voor altijd vastgeroest 
zou raken achter de laptop. Dankzij jouw ‘inclusieve’ fitness kon ik leren van de 
G-sporters, jullie passie hield me met twee benen op de grond.
Mijn familie, die hoe dan ook trots is en altijd vol steun en vertrouwen, zonder jullie
had ik het niet gered. Pap en mam jullie legden de basis, deze bleek stevig genoeg 
om op terug te kunnen vallen als het moeilijk werd. Fantastisch dat jullie er straks 
bij zijn. Lei, jammer dat je het niet kan meemaken, maar jij wist vijf jaar geleden 
al dat dit moment zou komen. Ik weet dat je trots zou zijn. Anne en Tijs, jullie 
waren mijn drijfveer. Ik wilde laten zien dat als je iets echt wil je het ook kunt 
bereiken zelfs als het heel erg moeilijk is, maar achteraf twijfel ik of ik altijd wel het 
juiste voorbeeld gaf. Het vinden van een goede balans tussen werken, studeren 
en er zijn voor jullie vond ik een uitdaging. Laten we maar zeggen dat de betere 
tijden in aantocht zijn en we ons nu helemaal kunnen richten op jullie examens, 
studiekeuze en alles wat er nog gaat komen. Dank jullie wel voor jullie geduld en 
eindeloze begrip!
Lieve Joost, zonder jou had ik het niet gered. 
Jij maakte het mogelijk dat ik ontelbare uren kon lezen en typen, je hield de boel 
thuis draaiende en knutselde ook nog af en toe een ‘excelletje’ in elkaar. Als het 
tegenzat hielp je me uit de put en als het meezat vierden we het samen. Jij bent 
mijn alles.
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