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Summary:

The paper refers to the framework model of Berkemetal. (2008a) which was developed
to explain and analyze functions of innovative ekimg processes. The present study deals
with learning processes in school-to school netwofkhese processes were reconstructed by
analyzing interview data in the project “Schulen Tream” on the basis of Nonakas spiral of
knowledge creation using the method of contentyasisl The study takes up the deficiency in
examination of networks from a learning theory pertive and makes a contribution to a
better understanding of innovation networks in @ademic context. The findings indicate a
spiral development of knowledge. At the same tiney show different dynamics in the

analyzed networks.

1. Introduction

Since the early 90s networks have become one otdhgal topics in the social scientific
research. The network literature is growing radycial recent years (Bogatti & Foster, 2003;
Bommes & Tacke 2006): For instance, important waak been published on governance and
policy networks (e.g. Benz et al., 2007; Altrichter al., 2007; Marin & Mayntz, 1991,
Henning & Wald, 2000), regional networks (Tippeltat., 2006; Schubert et al. 2001) on
social network analysis (Burt 1992; Granovetter/39as well as on management of
networks between organizations (Sydow, 2006, Hoywa&d02). Also in the discussion and



theory construction of educational sciences thgestilis getting more and more attention (see
overview Berkemeyer et al., forthcoming), even tiothe development is still way behind
the current interdisciplinary discourse.

Besides the attention of the scientific communihe network phenomenon is also gaining
importance in practice, e.g. in terms of intentioiméer-organizational cooperation and co-
ordination. The establishment of networks betwesyamizations is oftentimes based on the
presumption that collaborative structures promeéerling and innovative knowledge creation
processes across institutional boundaries. Heneéyonks have become a significant
platform for professiondearning and organizational and systemic changeanous fields

(Kubiak, 2009; Howald, 2002). It almost seems tocbasidered as a factum that learning
processes and innovation are triggered by netwgri@erkemeyer et al. 2008b, StralRheim &
Oppen 2006). In this respect it is not a big sethat school-to-school networks are getting

increasingly common as a school improvement aratmettrategy as well.

Thus, with only little adequate empirical evidersohool-to-school networks are regarded as
support systems and as an appropriate frameworl fustainable development of school
systems. The expected positive effects of the lootlation are essentially based on the
efficient combination of existing potentials (Adetti, 2004). Network-based projects and co-
operations in the educational system are prevglesdhnected with aspects like teacher
professionalization (Hargreaves & Goodson, 2008esG& Hargreaves, 2006), enhanced
classroom instruction and school quality (e.g. Fggaet al., 2008), and with reinforcement

of school improvement processes (Dedering, 200%f,R005).

Although there is a series of findings both on ébods of success and failure and on effects
of networking between schools (e.g. Earl et alQ&0Adler et al., 2005; Sammons et al.,
2007), the basic domain of educational science$e- dctual learning and knowledge
generation process - in networks has remainedlémga extend unstudied. We assume that
this desideratum is partly due to the still defiti¢heoretical and empirical foundation of
network research in general (cf. Salancik, 1995particularly in educational sciences

(Berkemeyer et al., 2008a). This is the impetugH paper.

The paper refers to tHe@amework Model for Analyzing Innovation Netwo(B&erkemeyer et
al., 2008a), which was developed to explain andyaeaunctions of innovative networking
processes. The paper aims in particular, to anskaeerquestion, if learning processes in
networks can be described on the basis of Nondl@84] theoretical concept &nowledge

Conversionwhich is a fundamental part of the theoreticaffe.



Starting by outlining thé&ramework Model for Analyzing Innovation Netwo(Berkemeyer

et al., 2008) and the operational modelkofowledge Conversiointegrated in Nonakas
Dynamic Theory of Knowledge Organizational CreatidiNonaka, 1994), we lay the
theoretical foundations for the following empirieatamination of teacher learning processes
in school- to- school networks. These processes vemonstructelly analyzing longitudinal
interview data with network coordinators (teacheirs)the school improvement project
“Schulen im Team” using the method of content asialySubsequently, first empirical results

are summarized and discussed.

2. Theoretical Framing

2.1 Framework Model for Analyzing Innovation Networks

The Framework Model for Analyzing Innovation Netwswith reference toarious theories
used in network analysishould be deemed merely as a first attempt inathral sciences

to conceptualize an operational model to deschieotigin and development of innovations
in networks between schools (see fig. 1). Innovaisohere defined as processes, techniques
or simply as forms of problem solving, which are&kmown or unavailable for a particular

school or a specific group of teachers (see Beh2Otl).

The concept oKnowledge Conversiofoutlined in chapter 2.2.) is a central elementhaf
model. Our supposition is that by using the condegtning processes in networks can be
divided into different phases that state the lefethe knowledge generation process on the
one hand and provide us information about the depthe knowledge generated in the other
hand.

! The model integrates numerous theoretical elemesivant to network analysis such as social exgian
power and trust as well as components like cootidinand cooperation. Due to space restrictiongorego the
detailed description of these approaches, for éuritformation see Berkemeyer et al. 2008a.
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Figure 1: Framework Model for Analyzing Innovatibietworks (Berkemeyer et al. 2008a).

The variable to explain in tHeramework Model for Analyzing Innovation Netwodmsists

of concrete solutions to a specific problem as \@elknowledge about processes of problem
solving constructed by professionals. These aspaasdetermined by the processes of
knowledge conversionThey, in turn, are affected by three crucial fastathe network
protagonists” trust in each other, the experienmecthange and the forms and degree of
cooperation that take place in the network. Th&vagk protagonists evaluate these categories
with the modalities of structuration which Anthony Giddens presented in Hikeory of
Structuration(1979, 1984). In this interpretative act indivitieonnect structural dimensions
like interpretative schemes, norm and facilittescomplementary dimensions of situated
interaction. More specifically, social actors produand reproduce structures that are
decisively influenced by their spatial positionifig). However, the networking processes
irritate the spatial positioning and form a new spatial structurg) (that again can have

different impacts on the former spatial positioning

Finally, the framework takes network-specific epmments into account, which can be

experienced whether as a support or as a sourngederence.

Because of the specific focus of the paper on iegrprocesses in networks the following
remarks concentrate on the model Kfiowledge Conversioms a single aspect of the
theoretical frame. Other elements of the framewamain at this point matter of further

research.

2.2 Learning through Knowledge Conversion

In his article Dynamic Theory of Organizational Knowledge Creati(#®94) Nonaka
presented a learning model based on social interatttat emphasizes dynamic processes for
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transforming prevailingknowledge and practices. Beyond characterizing niegr as
knowledgeacquisition and as participatiom a social community Nonaka perceives learning
as a co-constructive process of innovative knowdedgation (ibid.; see also Paavola et al.,
2004).

At the heart of his work is the premise that thare two types of knowledge: tacit and
explicit (see Polanyi, 1985). Tacit knowledge ibjsative and experience based knowledge
that can not be expressed in words, sentences, evanads formulas, often because it is
context specific (ibid., Nonaka, 1994). This alseludes cognitive skills such as beliefs,
images, intuition and mental models as well asreeh skills such as craft and knowhow.
Explicit knowledge is objective and rational knodde that can be expressed in words,
sentences, numbers or formulas (context free) (kbpri®94, Nonaka & Takeuchi 1995). It

includes theoretical approaches, problem solvirgjunals and databases.

The knowledge creation process is a cyclic congarf tacit knowledge and explicit
knowledge. This spiral, highly dynamic and comptegcess is modeled in the figure below.
It consists of four modes: socialization, exterzetion, combination, and internalization.
These modes occur when tacit and explicit knowletigeracts with each other. In the

following four sections, we examine each of theseles.

to

implicit knowledge explicit knowledge
——
implicit knowledge socialization externalization
from i i
. internalization combination
explicit knowledge
—

Figure 2: The Spiral of Knowledge Conversion (Nanakd94)

Socializationis the first mode in the learning process andptifary source of learning that
enables us to convert tacit knowledge through autgsn between individuals (Nonaka,
1994). In this mode, learning occurs implicitly,tinvn a social context through observation,
imitation, participation, interaction and practicegther than through written or verbal
communication (e.g. on the job training). The psscef acquiring taci5t knowledge can be

supported by joint activities, personal connectiand social networking.

Through externalization tacit knowledge is made explicit, i.e., expresge@danguage or
symbols, in a form which can be accessed, undeatstslvared, adapted, and reused. The
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conversion of tacit into explicit knowledge invos/éechniques that help to express one’s
ideas or images as words, concepts, figurativeuagg (such as metaphors, analogies or
narratives) and visuals (Nonaka, 1994; Nonaka &nri998). Externalization is a complex
process of “constructive collaboration” (Nonaka 49%. 24), which involves repeated

“rounds of meaningful dialogue“(Nonaka, 1994, p).20

Combinationas the third mode dfnowledge Conversiois according to Nonaka the social
process of reconfiguring existing explicit knowledghrough sorting, adding, recategorizing,
and recontextualizing” (Nonaka & Takeuchi, 19956).

Internalizationis the process of understanding and absorbing @glhowledge in to tacit
knowledge held by the individual. Knowledge in tiaeit form is actionable by the owner.
Internalization is largely experiential, in ordey &ctualize concepts and methods, either
through the actual doing or through simulations.e Tinternalization process transfers

organization and group explicit knowledge to thaividual.

The four modes of knowledge conversion represesiindi levels of a learning process (cf.
Nonaka, 1994). The process of socialization forme basis for cooperation, mutual
understanding and trust (Nonaka, 1994; Nonaka &etlieki, 1995). The subsequent phase of
externalization initiates reflective processes ttat lead to a sustainable change of attitudes
and routines as well as to an adjusted repertdiexting (cf. Argyris & Schon, 1978) in the

following processes of combination and internalmat

As to organizational learning processes networley @ special role. In network-specific

conversion cycles combined organizational knowledgsets can be processed. The “co-
evolution” (see Nishiguchi, 2001) between netwaks its member organizations is ensured
by the coupling of the inter-organizational to tbeganizational processes of knowledge
creation. These potentials of organizational opgrane also used in the project design

“Schulen in Team” presented in the next chapter.

3. Examining Knowledge Conversion in Networks usinghe Example “Schulen im
Team”

3.1. The project “Schulen im Team”

The school improvement project “Schulen im Teamée(sBerkemeyer et al., 2008b),
launched in February 2007, is a cooperation praéthe Mercator Foundation and Institute

for Research on School Development at the TU Dantin@Germany. Additional support is



provided by the Ministry of School and Further Ealimn of the State of North Rhine-
Westphalia and the local authorities of the muriltiggs Essen and Duisburg.

The main goal of the project is to test local s¢Hoeschool networks as a support system to
enhance subject-related classroom instruction angcalum development. In particular, the
project places emphasis on the cooperative devaoprof shared goals, intervention

strategies and transfer concepts.

The 40 patrticipating schools (38 secondary andr2ary schools) in Essen and Duisburg are
organized in 10 networks a” 3-5 schools. Every sthas two selected network coordinators,

who are responsible for the actual networking psees.

The networks are conceptualized as platforms famiag, in which interactive knowledge
creation processes are triggered. We suggest that kmowledge will emerge in a co-
construction of professionals as it has been chenaed in theoretical models like Nonakas
or in concepts of “community of practicfWenger 1998) or “network based learning

community” (Jackson, 2006; Chapman, 2003) as well.

The whole project research design draws ufdde Framework Model for Analyzing
Innovation NetworksThe focus of this sub-study, on the one hand) explore, if the model
of Knowledge Conversioocan be applied to learning processes in schostiwol networks.

A further central research question is, if the mdugps to detect and describe divergent

dynamics and developments in the networks examined.

3.2 Methodological Approach

The empirical study presented is based on a gtieditalesign and is inspired by both the
theory of Nonaka (1994) and the reported expergntéecachers, who work in networks. The
approach uses the theoretical framing as an otientdo capture learning processes in

networks without restricting the object of the i@®h too much in advance.

The analyzed material is in all 116 semi-structurgdrviews with the network coordinators
from all 10 networks in the project “Schulen im T&aoncerning aspects of networking such
as cooperation, benefits and transfer (see intergeide Berkemeyer et al. 2008c). Due to
the longitudinal design of the project research itterview material origins from three

different waves of data collection (September 208ahruary 2008, June/ July 2008). This

makes it possible to describe dynamics and devedopover time.

To analyze the data we used the method of contalysis (Bos & Tarnai 1989, Mayring,
2000). Its major benefit comes from the fact thasia systematic, replicable technique for
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compressing many words of text into fewer conteategories based on explicit rules of
coding. Furthermore, the pace structure of Non#&@sing model suggests the selection of a
method that bases upon classification in diffecategories.

We designed a set of coding categories, which cdanthe theory with the data in a
reasonable way. First, deductive main categorie® i@mulated with respect to Nonakas
modes of knowledge conversionsocialization, externalization, combination and
internalization.Subsequently, in dependence on both the materéalttsa theory additional

deductive and inductive sub-categories were phrésaiBos & Tarnai, 1989).

The objectivity of the classification system wasiaged by having defined and documented
the categories of analysis precisely in a manughabdifferent persons can apply them to the
same content and get the same results. Due to spstcietions, only the main categories are

described in the following section.

The categorySocializationwas conducted with reference to the definitionferned from
Nonakas theory. The category covers statementshich the network coordinators describe
“the process of sharing experiences and therebatinge tacit knowledge such as shared
mental models and technical skills” (Nonaka & Tak&u 1995, 63-64). “Physical, face-to-
face experiences are the key to conversion andfaarof tacit knowledge” (Nonaka &
Konno, 1998, 46).

The categoryExternalizationaims to capture narrations abdat process of articulating tacit
knowledge into explicit concepts. It is a quintegs# knowledge-creation process in that
tacit knowledge becomes explicit” (Nonaka & Takaud®95, p. 64). Dialogue, in which
individuals articulate their own perspectives argdegiences is the key for such conversions
(Nonaka, 1994; Nonaka & Konno, 1998).

Statements about processes of “systemizing conogjoisa knowledge system” (Nonaka &
Takeuchi, 1995, p. 67) are covered by the cate@mmbination This deductive category
involves combining different bodies of explicit kmiedge [...] through sorting, adding,
combining, and categorizing of explicit knowleddasid.).

The coding categorinternalizationis targeted on passages in the text, in whicm#tevork
coordinators describe “a process of embodying eixgnhowledge into tacit knowledge. This
process is closely related to processes of learnmyndoing” (Nonaka & Takeuchi, 1995, p.
69).



The inter-coder reliability was tested by two indegent coders with a sample of 20
interviews. The calculated coefficient developedHwnjsti (1969; see also Merten, 1983) was
0.76, which is considered to be a satisfying rdiigiscore ((Bos & Tarnai, 1989).

The classification system was discussed and dasigithin the research team to ensure its

validity. Further validity measurements could netthken.

3.3 Findings

As described above, 116 interviews with the netwem@rdinators in the project “Schulen im
Team” were analyzed pertaining to the different s@sa of knowledge conversion
(socialization, externalization, combination, im@lization) in order to reconstruct learning
processes in networks of schools. The study inebleotal of 1,595 coding decisions. The

calculated mean for each interview is 13.8.

On the basis of the results a positive developmékhowledge creation can be drawn over
time. Particularly, according to the increase aling decisions the processes of combination
and internalization gain considerably in importantiee figure below shows in percent the

distribution of the coding decisions in all threawes of data collection.
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nter-coder reliability .76 0 3. data collection wave

Figure 3: Coding decisions in the Main Categorie$4)

The frequencies of thencidents codednidicate a central importance of the processes of
socialization at this early stage of networkinge(§g. 3). Therefore, the results are in accord
with Nonakas theory that suggests the learningga®starts with getting to know each other
and forming a team in the mode of socialization Kifnaka, 1994). Shared norms, values and
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face-to-face experiences support this conversiodendhe following statement of a network

coordinator underlines this development:

“Mathematik und Sprache, da sind die Fortbildunggraufen, was natuirlich die Interaktion
sehr gefordert hat [...] man hat sich einfach selal yesehen. Dadurch war naturlich die
Zusammenarbeit und, dass man sich auch kennesigihntgut gegeben.”

The coding judgements referring éxternalizationdenote an existing conversion process
from tacit to explicit knowledge in the examinedwerks. The stated processes of reflection
focussed on the definition of problems, future ofis and strategies of problem solving. The
network coordinators also articulate practical exgpees, collectively reflect these and form
concrete concepts in the network interactions. #waek coordinator reports on this process:
“Wir haben uns ja wirklich mehrmals getroffen], ben angefangen mit unseren
Erwartungen, Wiinschen und den genauen Zielen ubdnhaiemlich viel diskutiert halt wie
der Jetzt-Zustand ist. Auch viel haben wir uns lilveseren Unterricht ausgetauscht.”

The coded reference¢o the categoriexombination and internalization attest a further
development in the spiral of knowledge creatione Tietwork coordinators describe, for
instance, collecting and combining tuition materaadd constructing lecture series. The
following phase of experimentation in practice nsatke beginning of thenternalization

process.

All in all, the findings indicate a spiral developnt of knowledge creation, even though the
different modes of knowledge conversion are pamtlyparallel in progress. There are
tendencies that suggest that only the existendaegbrior modes of knowledge conversion
allow the evolvement of the following. Socializatias a network’s internal exchange and

foundation of the collaboration keeps it centrégvance over time in all networks.

Moreover, the analysis reveals different dynamicgabher learning rates in the examined
networks. In figure 4 the processes are exemplifig@omparing two networks in detail. To
make the distinction particularly notable, the Hssware presented without the coding
decisions according tsocialization Whereas the development of network A (n=13) tkara

slow and show only few aspects of combining andrirdlizing concepts developed in the
network, the findings from network B (n=12) deseria fast spiral dynamic of knowledge
creation. Already in the early stage of networkiexperiences and contents of different
practices are reflected and combined with eachroBeyond this, the findings show a clear

trend to internalization in the interviews of sed@nd third data collection phase.
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Network A (n =13) Network B (n =12)
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Figure 4. Dynamics in network A and B concerningokitedge Conversion: Coding
decisions in the Main Categories without Social@a(in %)

Although the findings provide information about dearning rate in the different networks,
they do not allow satisfying disclosure of the gyahnd depth of the knowledge generated.
At this point of research, it remains vague, it fdsvelopment in the spiral of knowledge is at

all an indicator for an intensive learning process.

4. Conclusion

Given that network-based forms of cooperation wateid on the aspiration for organizational
and systemic change in the educational systemtirgfilom professiondéarning of teachers
are becoming increasingly prevalent, the paperstake the deficiency in examination of
(school-to school) networks from a learning thepeyspective, and makes a contribution to a
better understanding of innovative networking psses. The most interesting outcomes of

the analysis are summarized below.

Firstly, the study within the project “Schulen inedm” suggests that Nonakas (1994) model
of Knowledge Conversiowhich also is a fundamental element in the Framework Model
for Analyzing Innovation Networks (Berkemeyer et2808a)provides at least one possible
theoretical orientation for empirical research earhing processes in (school) networks. The
findings of the content analysis point out all tentral learning categories conceptualized in
Nonakas theory, and indicate a spiral developmérknowledge. Furthermore, the study
uncovers divergent dynamics in the analyzed netsvavkich primarilystate the varying

learning rates. However, to define the depth ofvledge generated further research is
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required by means of an adjusted and specified hiotegrating an element to determine
gualitative differences. This element is also todmended to th&ramework Model for
Analyzing Innovation Network§ o examine and specify other elements of the éwamank

remains a matter of further research.
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