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ABSTRACT
This interpretivist study, in the field of Information Systems, investigates the process of
transformative professional change using a knowledge management lens. The goal of the
research was to understand how online communities of practice (CoPs) facilitate the transfer
and embedding of professional knowledge. It was guided by the question: How do online CoPs
facilitate the transfer and embedding of professional knowledge?
This topic was of contemporary and strategic significance in New Zealand: The government
had embarked on a strategy to transform teaching in NZ schools, aiming to leverage a major
investment in IT infrastructure, using online CoPs to help embed a new paradigm of studentcentred, ICT-enriched learning at system level. There was, however, no research to suggest
how this might occur. Despite the increasing use of online CoPs by organisations, and an
expansion in the number of tools available for this purpose, there is little understanding of how
online CoPs can facilitate knowledge transfer. The way in which knowledge embedding (deep
transfer) occurs, and the role online CoPs may play in supporting this process, is particularly
poorly understood. This is significant issue in this internet-rich era, when developing nations are
aiming to cultivate knowledge economies.
I conducted the research using a case research strategy, qualitative methods and an inductive
process of theory generation. The research case was a national professional development
programme for schools, with five CoP subunits: Four were regionally based school cluster CoPs
and one was a distributed blogging community. (Membership of this community overlapped with
three of the cluster CoPs.) Based on my analysis of data, and on feedback from participants, I
found that three complementary mechanisms were operating simultaneously, facilitating the
embedding of knowledge at meso, micro and macro levels. The result of my study is a threelevel explanatory theory.
At the meso (school) level, knowledge embedding followed a six-stage cycle, with different
activities and issues characterising each stage. Online CoPs played a different role at each
stage. At the micro (individual) level, knowledge embedding was driven by teachers’ crossings
of multiple engagement spaces (communication contexts) in a polycontextual environment.
Crossings drove personalisation and facilitated the linking of theory and practice, leading to
deep individual understanding. At the macro level, the embedding of knowledge was driven by
the brokering function of a middle layer community in a system of overlapping, tiered CoPs. Key
roles were played by two kinds of knowledge brokers: connector-leaders and follower-feeders.
All three embedding-facilitating mechanisms promoted five fundamental knowledge embedding
processes: focusing, persuading, aligning, adapting, and owning (developing ownership).
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1 Introduction
At the heart of [educational] transformation are…online communities of
educators who are passionate about transferred innovation.
(Hargreaves, 2003, p.66)

1.1 Introduction to the research project
This study was motivated by my recognition of the New Zealand (NZ) government’s
strategic dependence on online communities of practice (CoPs) to help drive a change
initiative aimed at embedding professional knowledge across the schooling sector. This
was both an unresearched area in Information Systems (IS) and an area of societal
concern. In this chapter I outline the issues underpinning the study, set out the
research goal and questions, and discuss the significance of this study.

1.2 Issues underlying the research topic
1.2.1 Drivers of change in New Zealand’s schooling system
This study is underpinned by four interrelated issues that are driving change in NZ’s
schooling system in the early twenty-first century. The first issue is a lack of
educational equity, reflected in the wide disparity of student outcomes in comparison to
most developed countries (OECD, 2005). This has triggered a strategic drive for more
effective, equitable teaching on the part of the Ministry of Education (MOE).
The second driver is the government’s desire to integrate Information and
Communications Technologies (ICT) into teaching, capitalising on its investment in ICT
infrastructure. The effective use of ICT is seen as having potential to transform
learning, acting as an equaliser:
e-Learning1 has the potential to transform the way we learn… [and]
provide accessible, relevant and high-quality learning opportunities
so…every student is better able to achieve their full potential.
(MOE,2006a, p.4)
The third issue is an emphasis on using knowledge to drive changes in educational
policy and practice (OECD2003). The MOE has invested in building knowledge about
what works in education, based on a synthesis of research. It has signalled a need to

1

The term e-learning refers to the use of ICT in school teaching and learning in a broad sense.
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embed this knowledge across the schooling system (MOE,2006c). This includes
knowledge about effective teaching with ICT:
While there are many examples of highly effective practices using ICT in
schools, these practices are not yet fully embedded into everyday
teaching practice, both within and between schools. These changes in
teaching practice are not yet systemic. The challenge now is to ensure
that what we know about effective teaching and learning using ICT is
rapidly spread and adopted throughout the school system….
(MOE,2006a, p.6)
The fourth driver of change is NZ’s goal of becoming a knowledge society. A new view
regarding the kind of knowledge that tomorrow’s citizens will need has led to a reengineering of the school curriculum. The traditional subject-based approach is being
replaced with a student-centred model, based around developing students’ capacity for
learning, or learning competencies. This is a paradigm shift.
Together, these four issues create a powerful agenda for educational transformation –
one that impacts powerfully on the professional role of the teacher. Of particular
significance to this study, the proposed transformation is reliant on a strategy of
community-based knowledge transfer (MOE,2006a, 2006c). According to the MOE’s
website, the potential of ICT to transform learning “relies on the education community
sharing knowledge and understandings of the effective use of e-learning” (MOE2008).
Online CoPs are to play a key role:
[ICT can] facilitate and support educators to engage in creating, using,
and sharing evidence within professional communities…
(MOE,2006a, p.17)

1.3 Problem statement
1.3.1 The challenge of knowledge transfer
NZ’s government has embarked on a strategy for change. It relies on the nationwide
transfer of knowledge between teachers and schools via CoPs, with an emphasis on
the use of online CoPs. The knowledge at stake is professional knowledge – it
concerns effective teaching, notably through the use of ICT, and a new student-centred
paradigm. The goal is transformative change. However, knowledge transfer (KT) is
known to be difficult, presenting multiple challenges (Gorgoglione, 2003; Harada, 2003;
Szulanski, 2000). The problem of KT may be more daunting where knowledge must be
transferred across time and space (Davenport & Prusak, 1998; Sarker et al., 2005).
The MOE’s documents do not address this issue. Instead, its e-learning Action Plan
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uses language suggesting a Diffusion of Innovations (DOI) perspective (Rogers, 1962),
according to which innovations are progressively adopted by members of a social
system. Research into the transfer of evidence-based practice in health has shown
that a DOI lens, which views knowledge as an innovation that is present or absent, is
too simplistic for studying KT (Greenhalgh et al., 2005). Teaching is a similarly
complex area of knowledge.
The challenge is compounded by the fact that, unlike the business sector, education
has traditionally undertaken change from the centre. It has no history of using KT to
drive improvement (Hargreaves, 2003). UK-based visionary Hargreaves sees it as
necessary to change this:
There is a profound lesson to be learned in…business and industry,
which have produced a culture of relentless innovation and the capacity
to transfer it as the key to success. The education sector must now do
the same. (2003, p.74)
The strategic imperative for KT in education is clear and the online infrastructure to
support CoPs is available, but how do online CoPs drive KT? The ways in which online
CoPs might facilitate knowledge embedding, the problems that may arise, and how
these should be addressed, are unclear.

1.3.2 Poor understanding of the knowledge embedding process
The government’s strategy aims to embed knowledge throughout the school system,
but the way in which knowledge is embedded is poorly understood. There is no
agreement as to what the knowledge embedding process constitutes, and a lack of
research about how it can be facilitated. In addition, while the government’s concern is
embedding knowledge at a system level, KT studies are typically focused at an
organisational or inter-organisational level.

1.3.3 Lack of evidence about how online CoPs work
The e-learning Action Plan (ibid) portrays online CoPs as playing a key role in the
system-wide transfer and embedding of professional knowledge. Hargreaves paints a
similar picture: ”At the heart of transformation are communities of educators who are
passionate about transferred innovation” (2003). He sees ICT as facilitating KT in “a
small world where every teacher is linked by a short chain to the right peer” (ibid, p.14).
Unfortunately, there is a lack of research to support this vision. As Hargreaves
acknowledges, “we know too little about the dynamics of on-line communities, both in
general as well as in education” (ibid, p.15).
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1.3.4 Summary of the problem
NZ’s MOE has stated a need to drive change by embedding knowledge about effective
teaching throughout the schooling system. Having invested in building a national IT
infrastructure, it sees online CoPs as instrumental in this strategy. There is support for
this strategy at a visionary level, but no research-based understanding of the
knowledge embedding process or of how online CoPs might facilitate it.

1.4 Research goal and questions
The goal of my research was to gain an understanding of how online CoPs can
facilitate the transfer and embedding of professional knowledge. I aimed to elucidate
the nature of the knowledge embedding process and the activities involved, and to
identify the technologies, roles and other factors that contribute to this process in the
online CoP context. My research was guided by the overarching question:
•

How do online communities of practice (CoPs) facilitate the transfer and
embedding of professional knowledge?

and the subsidiary questions:
•

What technologies, roles, and other factors help online CoPs to embed
knowledge?

•

What is the nature of the knowledge embedding process in online CoPs?

1.5 Definitions of key terms
Embedded knowledge is knowledge that is strongly contextualised (localised,
customised, or personalised) and integrated with other knowledge. In colloquial terms,
it has stuck or is sticky (Hippel, 1991; Szulanski, 1996); so well integrated it is difficult
to un-stick and/or transfer.
Knowledge embedding is the process through which knowledge becomes
embedded. In knowledge management (KM) literature this process is seen as
occurring either as the final stage of KT (Boisot, 1998; Kwan & Cheung, 2006;
Szulanski, 1996) or an ongoing dimension of KT (Sanchez, 2005).
Knowledge transfer (KT) is a complex process, comprising various stages
and/or activities, through which knowledge from one source is given to and taken
up by another.
Note: Knowledge sharing does not necessarily result in KT, but this term is
sometimes used interchangeably with the term KT. Use of the phrase “knowledge
transfer and embedding” in my research question emphasises my focus on ‘real’
or deep knowledge transfer; knowledge that is both transferred and embedded.
Professional knowledge is knowledge that is profession-specific and is used by
members of that profession to do, and think about, their work.
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A Community of Practice (CoP) is a group of people who interact regularly and
are united by a shared interest area or profession, and the value they place on
learning in that area (Wenger, 1998b). CoPs are characterised by a sense of joint
enterprise, shared accountability to a body of knowledge; relationships of mutual
engagement; and a shared repertoire of communal resources; artefacts,
assumptions, language, and understandings (Wenger et al., 2002).
An Online CoP relies on online tools to connect its members, who may also meet
face-to-face (Dubé et al., 2006; Lai et al., 2005). Members may use traditional
media (e.g., phone/fax) as well as IT tools (e.g., e-mail, videoconference,
newsgroup, forum, instant messaging (IM), blogs, website, intranet) to interact.
Traditional online CoPs are closed, facilitated and bound by a shared platform.
Today, non-facilitated online CoPs may exist in dense areas of reciprocal links in
blogging networks (Efimova & Hendrik, 2005).
The terms micro, meso, and macro (derived from the ancient Greek mikros (small),
mésos (middle), and macros (large) have been used in diverse ways to study the
workings of complex systems in fields such as ecology, evolutionary science, the social
sciences, and economics. Use of these terms reflects the view that there are multiple
systems, or subsystems, simultaneously operating in a research setting, all of which
play a part. I have used these terms as follows:
The micro-level perspective, or level of analysis, focuses on how the knowledge
embedding process occurs in individuals who belong to a CoP and organisation.
The meso-level perspective focuses on how the knowledge embedding process
occurs at the level of an organisation and its associated CoP.
The macro-level perspective takes a system-level view. It focuses on how knowledge
embedding occurs between different CoPs (and their associated organisations).

1.6 Research design and methodology
My research set out to produce theory for explaining (Gregor, 2006) how online CoPs
facilitate knowledge embedding. As is considered appropriate when generating
explanatory theory, I approached my research question using case research strategy
(Yin, 2003), studying a unique, real-world situation; the ICT Professional Development
(ICT PD) programme for schools. According to Yin (ibid), case research is the most
suitable approach when the researcher has little control over events, the focus is a
contemporary phenomenon in a real-life context, and/or if how or why questions are
asked. All three conditions were present in my study. The ICT PD programme
provided a setting where teachers and schools were using online CoPs while moving to
a new, student-centred, ICT-enabled teaching approach which I term the new way.
I adopted an interpretivist paradigm and used qualitative data gathering and analysis
methods, for reasons outlined on pp.58-59. In generating theory, I took an inductive
approach, as is considered suitable when there is little prior understanding (Rowlands,
2005). I outline and justify my research method and design in Chapter 3.

5

1.7 Delimitations
This study was concerned with elucidating the process through which knowledge is
transferred and embedded; focusing on how online CoPs can facilitate this. I did not
aim to develop an instrument for measuring the quality or effectiveness of the
knowledge embedding process, or to verify the extent to which new knowledge is
embedded in practice. Although the education sector provided the context for my
study, the study is not about educational improvement or teaching practice per se.

1.8 Significance and benefits
This section outlines the wider rationale for this research. I consider its relevance to the
fields of Information Systems (IS) and Knowledge Management (KM), and its potential
contribution to systemic change initiatives.

1.8.1 Contribution to the IS field
The state of knowledge in the IS field provided a strong justification for my research
project. My study set out to help address the following issues:
1.8.1.1 Understanding knowledge embedding
KT is considered vital for organisational versatility, innovation, competitiveness, and
survival (Earl & Scott, 1998; Nonaka, 1998; Van Buren, 1999). In professional fields it
is needed to keep understandings and practice current. Research suggests that KT is a
complex process comprising different stages or sub-processes, with embedding being
one of these. (Embedding is considered by some authors to be the final stage of KT
while others see it as an ongoing aspect of KT.)
The embedding of knowledge is critical to the success of KT. Unless it is embedded,
acquired knowledge can be seen as akin to a newly studied language that cannot be
used in conversation. Despite this, knowledge embedding has received little attention
from researchers. Argote et al. (2003) identify six KM topics into which further research
is required. One of these is the embedding of knowledge in organisations.
1.8.1.2 Enriching research into online CoPs
This study seeks to enrich the research into online CoPs. Studies of online
communities rarely go beyond identifying knowledge sharing to consider whether, and
how, they have achieved the intended result – KT and embedding. My research
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focuses on the intersection of the topics of KM and online CoPs. It seeks to uncover
the deeper workings of CoPs, so as to gain insight into their potential.
1.8.1.3 Considering the use of social technologies for KM
This study extends research into social technologies. Wagner and Bolloju (2005) note
that, out of the available technologies used for KM, the most popular are those that
enable interaction in online communities. Exploration of social or collaborative
technologies (such as wikis, blogs and collaborative publishing tools) is at an early
stage. This project considers how these tools can support knowledge embedding.
1.8.1.4 Extending research into the boundary spanner
Previous research identifies the importance of boundary-spanning individuals in KT
(Cranefield & Yoong, 2007b; Harada, 2003; Pawlowski & Robey, 2004). Boundary
spanners perform multiple activities, filtering, interpreting and translating knowledge.
This study extends this research by identifying the boundary-spanning roles and
practices involved in facilitating knowledge embedding the context of online CoPs.

1.8.2 Contribution to change-based initiatives at system level
This study aims to contribute to understanding of strategic change initiatives by
providing (a) a better understanding of the knowledge embedding process, (b) an
understanding of how online CoPs can be managed to support this process at a
system level, and (c) an appreciation of the barriers and enablers, including roles,
practices and technologies, that are relevant to KT in this context. With the NZ
government’s emphasis on becoming a knowledge economy (IT Advisory Group, 1999)
has come a growing awareness of the value of knowledge and KT.

1.9 Structure of this thesis
In the next chapter, I review the key research literature that is relevant to this study.
Chapter 3 provides an account and justification of my research design and method. In
Chapter 4, I recount how I focused my study around the embedding of a new teaching
paradigm, which I call the new way. This positioned the research as being about high
order professional change. Chapter 5 gives an overview of my results, which I outline
in detail in Chapters 6-8. Chapter 9 outlines the significance, implications and
limitations of my findings, suggesting areas for future research.
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2

Literature Review

2.1 Introduction
In this chapter I review literature of significance to the research topic, identifying key
issues. I consider the relationship of my research to this literature and justify its
importance.
In the first section, I outline the key contextual issues that impacted on this study. I
also justify my selection of a professional knowledge lens, rather than a practice lens,
for this study.
In the second section, I review research to do with KT and knowledge embedding,
considering literature at three levels of analysis – organisation (meso-level), individual
(micro-level) and system (macro-level). I identify a duality in the way in which the
knowledge embedding process has been conceived. Finally, I consider the nature and
limitations of micro-, meso- and macro-level theory and suggest that there is a need for
a multi-level view, or theory, of how knowledge embedding occurs.
In the third section, I review research relating to the use of online CoPs to support KT
and embedding. I consider a recent expansion of the definition of online CoPs to
include dense areas of online networks (Efimova & Hendrik, 2005) and the concept of
an Online CoP Ecosystem (Castro, 2004, 2006). I also synthesise literature on the
developmental stages of CoPs, and the roles and processes that might contribute to
KT and embedding.

2.2 Contextual literature and the drivers of change
The context for my research was NZ’s schooling sector at a time of system-wide
change. As the result of public sector reform in the early twenty-first century,
government agencies had moved away from their traditional outputs-based
management approach to a new outcomes-based system. This had resulted in a new
strategic focus and a greater level of social accountability. The emphasis in school
education had fallen on the role of the teacher, with a goal of more equitable, effective
teaching for NZ’s diverse students. The MOE saw knowledge of what works in teaching
as guiding this change. This knowledge needed to be embedded in the schooling
system, with much of the onus for achieving this resting with professional communities.
Online CoPs were to play a key role in driving this transformation.
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2.2.1 Inequity and the drive for effective teaching
The key driver of change underpinning this study was the government’s discovery of a
previously unknown level of inequity in education. A comparative international study,
PISA 2000, had exposed the fact that, while NZ was a leading nation in terms of overall
student achievement, it delivered a low level of educational equity to students
compared with other developed countries (OECD, 2005, see Figure 1). Of specific
concern, there was greater variation in achievement within schools than between
schools. This was seen as indicative of a considerable variation in the standard of
teaching. In other words, “Which teacher a student happens to get within a school
matters more than which school a student happens to attend” (Nye et al., 2004, p.247).

Overall Student Performance - New Zealand’s
High Average and Large Variance

Mean performance in reading literacy .

560

High quality
Low equity

540

Australia

Canada
Ireland

United Kingdom
Sweden
Belgium
Austria
Iceland
United States
Norway
Denmark
Czech Republic
Switzerland
Italy
Poland
Germany
Hungary
Greece
Portugal
r = 0.04

500
480
460
440

Finland
New Zealand

520

High quality
High equity

Japan

Korea

Spain

Luxembourg
Low quality
Low equity

Mexico

Low quality
High equity

420
150

125

100

75

50

Figure 1: PISA 2000: NZ’s high variance in student outcomes relative to other OECD
countries. (MOE, 2005C)

The quality of teaching is the key determinant of student achievement (MOE, 2006c),
explaining up to 60% of variation in student outcomes (MOE, 2004). In response to the
inequity highlighted by PISA, the MOE identified effective teaching as one of three Vital
Outcomes (see Figure 2), positioning it at the core of its Statement of Intent (2006c,
p.12). The ICT Professional Development (ICT PD) programme for schools, which was
my research case, sat within this initiative. It focused on the transfer and embedding of
effective teaching and learning in the context of ICT use.
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Figure 2: Effective teaching and the three Vital Outcomes (MOE,2006c)

2.2.2 Knowledge as a strategic change agent
The second issue underlying this research is a governmental emphasis on the use of
knowledge to drive change in education. In 2006, the Secretary for Education said:
One of the…most important changes that I have seen is the huge
growth in knowledge2… within our education system and profession.
Evidence is now driving change…It is providing a knowledge base that
is changing expectations, practice, and policy. (MOE, 2006b, p.2)
Knowledge is not only seen as the product of the Education system, but also as a key
system input. A briefing to the incoming Minister (MOE, 2005a) advocated for the
urgent embedding of knowledge of what is working. The objective was systemic
change in the school sector:
There is an opportunity and an urgent need to learn from what is
working. Practices need to be embedded across the system, in a
sustainable way, to allow all students to benefit. This is a significant and
important shift that will require concerted effort (ibid, p. 48).

2.2.3 ICT as a driver of change in the teacher’s role
Another important theme is that ICT has been seen as a driver of change in the
teacher’s role. There are two sub-themes to this argument. Firstly, the use of ICT is
seen as leading to changes in the way teachers teach, transforming their relationship

2

The new knowledge implicitly referred to is the Best Evidence Synthesis programme, a major synthesis of
educational research sponsored by the MOE (Alton-Lee, 2006),
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with pupils into a partnership in which there is shared responsibility for learning
(Gilbert, 2005; Hargreaves, 2003; Lai, 2005). Lai describes this as a paradigm shift:
Using technology not only lets teachers do things faster but requires a
shift of paradigms in teaching and learning. It provides an opportunity to
develop a totally new relationship between the teacher and the learner
(ibid, p.15.)
Gilbert (2005) argues that as the use of ICT becomes more pervasive, the boundaries
of the school will dissolve until the teacher becomes a learning broker (p.142).
The second way in which ICT is seen as changing the teacher’s role arises from its
networking potential (Cornu, 2004; Hargreaves, 2003; Ministry of Education, 2006a).
ICT enables networked communication structures that are very different from the
hierarchical structures of schools. Because networks have many nodes, and multiple
pathways between nodes, they vastly increase the number of possible linkages,
increasing access to like-minded colleagues, new ideas, and resources. In a seminal
essay, Education Epidemic, UK-based educationalist, Hargreaves (2003) outlines a
vision for transformation that capitalises on this networking potential. He promotes a
strategy of lateral KT within education, arguing that the traditional approach, whereby
government acts as a hub through which new policies are routed, is ineffective. He
sees the key to transformation as innovation and KT via online communities and
networks. A similar vision underlies NZ’s e-learning Action Plan (MOE2006a):
ICT can…facilitate and support educators to engage in creating, using,
and sharing evidence within professional communities…(p. 17)
In NZ’s case, ICT seems to offer particular promise for building and supporting
communities and networks of practice for teachers. Lai (2005) notes that while
teaching has traditionally been an isolating job, in NZ this isolation is particularly
pronounced: Nearly half the primary schools (46%) have fewer than seven teachers
(MOE,2005b). In the absence of ICT, this statistic makes for limited KT opportunities.
It is not only researchers and visionaries who view ICT as a driver of change in the
teacher’s role. A 2005 survey suggests that practitioners themselves view ICT as a
transformative force. Johnson et al. (2005) measured principals’ attitudes about the
impact of ICT on teaching and learning. The majority of respondents agreed (or
strongly agreed) that ICT is important to improving teacher practice (75% of primary
and 80% of secondary schools) and that it makes a difference in teachers’ and
principals’ professional practice (83% and 86%).
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2.2.4 Re-engineering schooling for the knowledge society
As I embarked on my study, another high-level driver of change in schooling was
exerting its influence. As part of the government’s plan to transform NZ from a
resource-based economy to a knowledge society (OECD,1999), a new concept of what
kind of knowledge students should gain through their schooling was emerging.
In education, knowledge had traditionally been seen as stuff that resided in disciplines,
being built up over time (Bereiter, 2002; Gilbert, 2005). However, as human
understanding expands and as the future becomes less predictable, the model of
knowledge as stuff becomes problematic. (Which stuff will be most relevant? For how
long?) Today’s increasingly complex, global society requires citizens who can learn
and innovate continuously, solve problems and work with diversity, yet:
…it is an undeniable conclusion that the education system and its
partners have failed to produce citizens who can contribute to and
benefit from a world which offers enormous opportunity, and equally
complex difficulty of finding your way in it. (Fullan, 2009, p.103)
Because of this concern, the emphasis of schooling in developing countries is shifting
from building a stock of knowledge towards developing students’ learning
competencies and capacity for knowing (Bereiter, 2002; Fullan, 2009; Gilbert, 2005).
While novel for education, this view of knowledge resonates strongly with that of KM
theorists such as Snowden and Nonaka. For the schools and teachers in this study, it
represented another point of transformative change.
Following a curriculum review in 2000-2002, a new competencies-based curriculum
had been drafted. Following comprehensive consultation, it was moving to a final
version at the time of my interviews. It significantly repositioned the emphasis of
teaching, seeing students as being at the centre of teaching and learning (MOE,2007a)
and coming with a call to personalise the student learning experience (MOE,2007b).
These events were significant to my study because of the emerging curriculum’s
impact on, and synergy with, the ICT PD programme. The new competencies-based
view of knowledge was an impending paradigm shift that was influencing programme
facilitators and school leaders alike.
Schools were faced with a call to transform teaching, and ICT was seen as a means of
helping to achieve this. Those who participated in the ICT PD programme had an
opportunity to kick-start the transformation prior to the 2010 deadline for implementing
a school-specific version of the new curriculum. The MOE’s view of ICT’s potential to
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drive transformation is hinted at in the e-learning Action Plan (MOE,2006a), published
prior to the new curriculum:
For NZ, the development of a prosperous and confident knowledge
society means the development of new skills and knowledge. It will
require a culture of continuous enquiry, innovation and improvement,
risk taking, and entrepreneurship. This can only come from the
education system….We stand at the start of a new century, seeking to
transform our nation. The power of education to drive that change
is…potent… But we can only exercise that power if education itself is
transformed, and this e-learning action plan will make a substantial
contribution to that transformation. (MOE, ibid, foreword)

2.2.5 Effective teaching
This study investigates the transfer and embedding of knowledge about effective
teaching, so it is necessary to consider literature relating to this theme. In the
nineteenth century, teacher-training institutions were called normal schools because
there was one accepted way to teach – the norm. Today, no single style of teaching is
endorsed. Effective teaching is seen as a product of teachers’ skill, understanding,
imagination and resilience, and as depending on diverse factors, such as the age and
ability of students, their backgrounds and needs, the subject and the resources
available (Dunne & Wragg, 1994). It is a complex professional activity that cannot be
reduced to a single formula:
The teacher is continually making professional decisions, responding to
instructional situations as a flexible problem-solver, and monitoring their
students’ progress. Effective teachers don’t follow pre-determined
programmes of…instruction. They align the…activities with their
students’ progressions (MOE,2003, p.79)
While research into best practice is widespread in other disciplines, educational
discourse typically avoids using the term best practice. The concept is considered
problematic because a practice that is well-suited to one context may not work at all in
another (English & Baker, 2006). The term effective practice is therefore used instead.
It is difficult to recognise which practices are effective and suitable to transfer.
According to Hargreaves (2003), “much that is said about good practice is based on
mere opinion or unsubstantiated assertion rather than robust evidence about “what
works” in particular circumstances” (p.46).
Based on a major synthesis of empirical research, the MOE has identified ten
principles of effective teaching, (Alton-Lee, 2003). However, the way and extent to
which any of these principles work in a given setting is seen as depending on the
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curriculum area, the teacher’s experience, and the prior knowledge and needs of the
learners. In addition, while the term effective practice implies a discrete teaching act,
because of the diversity and the constantly changing needs of students, effectiveness
requires teachers to focus on “maximising learning outcomes for all learners in every
situation” (MOE,2006c). In other words, much of a teacher’s effectiveness comes down
to their circumstantial judgement and knowledge.
Rather than basing this study on the transfer of practice, I elected to use KT as the
lens. This has several benefits: Firstly, professional knowledge is a richer construct
than teaching practice. (Knowledge of teaching practice is only one of three types of
knowledge that the MOE sees as contributing to effective teaching. The others are
knowledge of subject and knowledge of students (MOE,2006c, p.29)). The construct of
professional knowledge allows me to consider the breadth of what is being embedded,
including how teachers think about teaching and what they value. Secondly, practice
concerns what teachers do in their classrooms. I am not an educationalist and this is
not an educational study, so I did not consider it appropriate to engage in observations
of teaching. My data is based on professional communications and reflections;
knowledge about practice. Thirdly, because the MOE itself emphasised the need for
the embedding knowledge, a KT lens seemed appropriate. My knowledge focus aligns
this study with a rich body of KM literature.

2.2.6 Effective teaching with ICT
Effective teaching with, or through, ICT is an emerging area of educational research.
According to Ham (2005), there is no common view of what constitutes effective
practice in this area, although the literature abounds with suggestions. The MOE’s
e-learning Action Plan identifies five generic effective practices that use ICT, which
reflect the new student-centred paradigm (see Table 1). The same document
emphasises, however, that “there is no simple prescription for how to teach effectively
with ICT: It is the teacher’s strategic use of instruction that makes the difference” (ibid,
p.10).
Teaching with ICT is seen as a dynamic area in which the possibilities are expanding
faster than the evidence of their impacts on learning. For this reason, the MOE
promotes reflective practice and peer-to-peer knowledge sharing. It calls on online
CoPs and networks to facilitate KT:
One of the easiest and most effective ways to communicate what we
know about best practice in e-learning is through the use of ICT…
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…While there are many examples of highly effective practices using ICT
in schools, these…are not yet fully embedded into everyday
teaching…within and between schools…The challenge…is to ensure
that what we know about effective teaching and learning using ICT is
rapidly spread and adopted throughout the school system. (ibid, pp6-8)

5 Effective Teaching Practices Using e-Learning (ICT)
1
2
3
4
5

Create new learning environments…allow students to explore and experiment, think critically, work
creatively, reflect and plan, use feedback and self-assessment and create new knowledge
Use customised tools that aid preparation, programming, assessment, and reporting
Customise learning experiences to recognise individual, cultural, and developmental differences
Enhance communication and collaboration to build partnerships beyond the classroom, expanding
the community of learners and enhancing the quality of learning
Create new education communities by increasing the modes of teaching and learning and the range
of people who can be involved

Table 1: Effective Teaching Practices Using ICT (MOE, 2006B, p. 10)

2.2.7 Section summary: Contextual issues
In this section I have summarised the key contextual issues underlying this study. The
setting for my research was NZ’s schooling sector at the start of a period of
transformational change. The government’s aim was to improve the equity of teaching
for students. At the same time, it was embarking on changing the essential what and
how of teaching through a new student-centred, competencies-based curriculum.
The MOE’s change strategy relied, in part, on online CoPs to drive the system-wide
embedding of knowledge about effective teaching, including teaching with ICT. ICT
was seen as a transformative force, with potential to change the teacher’s role, placing
students at the centre of learning. However, in order to achieve its promise, ICT
needed to be used effectively. Effective teaching with ICT cannot be reduced to a list of
skills, being reliant on teachers’ professional knowledge and judgement.
In the following sections of this chapter I situate my research topic within the relevant
theoretical and research-based literature and justify its significance to the IS field.
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2.3 The embedding of professional knowledge
2.3.1 Introduction
In this section I review literature relating to professional knowledge and how it is
embedded. I consider the concepts of professional knowledge and embedded
knowledge then summarise the literature relating to the knowledge embedding
process. My focus is on uncovering material that helps answer the questions: What is
embedded knowledge?, why is it important? and how is knowledge embedded?
Because my research context is bound up with system-level change, I consider
research that operates at three levels of analysis: the organisation (meso-level), the
individual (micro-level) and the system (macro-level).

2.3.2 The research question
At the heart of my research is a concern with understanding a specific aspect of the KT
process: the embedding of knowledge. In the literature I have reviewed, the embedding
of knowledge is considered to be either a sub-process or sub-stage of KT. I used the
phrase transfer and embedding in my research question owing to the emergent state of
knowledge about knowledge embedding and the lack of a commonly-accepted
definition of embedded knowledge. My focus on knowledge embedding provides a
clear orientation for studying the KT process.
In the simplest of terms, embedding of knowledge can be seen as the whole point of
KT. It is the process of making knowledge that has come from elsewhere stick. The
intended outcome of KT is knowledge that is embedded, integrated with other existing
knowledge, and used in a routine way. Despite agreement in the literature that
embedded knowledge is of value, only a small quantity of research considers the
knowledge embedding process in depth. The process of embedding of knowledge in
organisations has been highlighted as a hot topic in KM, into which research is needed
(Argote et al., 2003). The process of embedding knowledge in individuals falls within
the under-researched KM theme of personal knowledge management (Pauleen, 2009).

2.3.3 The range of literature surveyed
The majority of literature that considers KT and embedding is situated in the context of
business. My research is concerned with the embedding of knowledge in a noncommercial organisational environment. However, as schools are organisations, this
literature is somewhat relevant. In order to consider individual professional knowledge
and how it is embedded, it is necessary to also consider literature from the fields of
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education and cognitive psychology. Another body of literature investigates the
embedding from a system level. This lies within the fields of sociology, public health
and education, and has been conducted using varying theoretical frameworks.

2.3.4 The nature of knowledge
Knowledge management (KM) emerged as a field of research in the 1980’s (Davidson
& Voss, 2002; Wiig, 2000). It spans the disciplines of information systems, economics,
organisational behaviour, psychology, strategic management and sociology (Argote et
al., 2003). KM literature portrays knowledge as a valuable resource that cannot easily
be captured, being based largely in physical and social contexts (Argote & Ingram,
2000; Barney, 1991; Barney et al., 2001; Brown et al., 1989; Dunford, 2000; Spender &
Grant, 1996). The principal value of knowledge is seen as being in its usefulness,
including its potential for enabling an organisation to be flexible, innovative and
responsive. Davenport and Prusak (1998) encapsulate this view in their description of
knowledge as:
a fluid mix of framed experience, values, contextual information, and
expert insight that provides a framework for evaluating and incorporating
new experiences and information (p.5).
2.3.4.1 The dimensions of knowledge
KM theory adopts two broad categories or dimensions of knowledge, established by
Polanyi (1958, 1967): explicit knowledge –knowledge that can be articulated or written,
and tacit knowledge – knowledge that cannot be fully articulated or captured because it
is bound up with practice or know-how (Greenhalgh et al., 2005; Nonaka, 1998). For
example, skilled workers cannot explain all the protocols that underpin their
performance (Reed & DeFillippi, 1990) and people know more than they can tell
(Polanyi, 1967). Tacit knowledge exists both at the level of the individual and in
organisations (Madhaven & Grover, 1998), although organisational know-how cannot
exist independently from the minds of its members (Kogut & Zander, 1992; Nelson &
Winter, 1982). Workers therefore store components of organisational routines, which
are difficult to observe, analyse or describe, in a distributed procedural memory (Cohen
& Bacdayan, 1994). Organisations are seen as needing to transfer tacit knowledge
through social acts of sharing (Nonaka, 1998; Nonaka & Takaeuchi, 1995; Van Buren,
1999).
Some authors reject the idea of a taxonomy based around the duality of tacit and
explicit knowledge, claiming that even documented knowledge has a tacit dimension
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(Brown & Duguid, 2000; Orlikowski, 2002; Tsoukas, 1996). As Brown and Duguid
(2001) have pointed out, Polanyi did not propose two types, but rather two dimensions
of knowledge. Tacit and explicit knowledge are, at the very least, interdependent.
Nonaka has said they are:
…mutually complementary entities. Without experience, we cannot
understand. But unless we try to convert tacit knowledge to explicit
knowledge, we cannot reflect upon and share it organisationally.
(Scharmer, 2001, p.4)
Architects of any KT initiatives need to bear this in mind.

2.3.5 Professional knowledge
Individuals in many work environments rely on professional knowledge. This is the
knowledge that underpins and governs their performance in a profession, such as
engineering, project management, teaching, etc; and which they use to interpret and
understand their work. For this project, I define professional knowledge as knowledge
that is profession-specific and is used by members of that profession to do and think
about their work. In cases where an organisation employs many staff from a single
profession, such as schools or hospitals, professional knowledge is part of
organisational knowledge.
Professional associations concern themselves with capturing bodies of professional
knowledge, but at the individual level, professional knowledge looks very different: It is
strongly activity-oriented, contextualised and personalised (Borko & Putnam, 1996;
Bromme & Tillema, 1995; Connelly & Clandinin, 1985; Elbaz, 1983; Tillema, 1995).
The context for my research was the school education sector, so I now consider the
nature of teachers’ knowledge.
2.3.5.1 Teachers’ knowledge
According to Munby et al (2001), the concept of teachers’ knowledge dates from the
early 1980’s. Teachers’ knowledge is known to be complex and multi-dimensional, and
there is no agreement on how to portray it. Some researchers have taken a
reductionist approach, identifying multiple sub-categories of teachers’ knowledge, while
others have developed constructs to emphasise its richness, personal nature, and
contextual dependency. These include personal practical knowledge (Connelly &
Clandinin, 1985; Elbaz, 1983), images (Calderhead, 1988), knowledge in action
(Schön, 1983), situated knowledge (Leinhardt, 1988), and event-structured knowledge
(Carter & Doyle, 1987; Borko & Putnam, 1996). Given the contextual nature of
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knowledge and the different perspectives of researchers, it seems pragmatic to adopt
the view, expounded by Borko and Putman (1996), that:
What teachers know and believe is completely intertwined, both among
domains and within actions and context” (p.677).
Teachers’ judgement, referred to in the last section, can be seen as an integral
component of their professional knowledge.
The literature about teachers’ knowledge is also distinguished by a dichotomy between
an emphasis on theoretical knowledge, characterised by paradigmatic modes of
thought, and a concern with practical knowledge, characterised by narrative modes of
thought (Bruner, 1985; Grossman, 1995; Munby et al., 2001). These modes inform
different researchers’ perspectives and can be seen as representing reciprocal
dimensions of teachers’ knowledge. For example, Leinhardt et al. (1995) highlight the
existence of dualities: Knowledge gained through practice tends to be procedural,
specific and pragmatic; whereas the knowledge teachers gain in academic settings is
more declarative, abstract and conceptual. Teachers develop personal professional
knowledge by integrating these dualities (ibid).

2.3.6 What is embedded knowledge?
When KT is of strategic significance, the intended outcome is embedded knowledge:
Unless new knowledge is embedded, it will be unevenly dispersed and/or applied in
limited ways, leading to inconsistencies and isolated, temporary benefits. It is
necessary to embed new professional knowledge in individuals and organisations and
sectors in order to keep practice current, reflect changing governmental,
environmental, and societal concerns, and respond to new understandings. Despite
recurrence of the term embedded knowledge in KM literature, there is no consistency
as to how it is described, making it necessary to synthesise a working definition.
2.3.6.1 Embedded organisational knowledge
The resource-based view of the firm holds that by continually embedding new
knowledge in people, structures, routines, tools, products and culture, an organisation
can stay flexible in an ever-changing environment (Argote & Ingram, 2000; Barney,
1991; Dunford, 2000; Spender & Grant, 1996). Despite this, there are widely varying
definitions of what embedded knowledge actually is.
Armistead (1999) and Tuggle and Goldfinger (2004) describe embedded knowledge as
being based in, and influencing, an organisation’s operational processes. Lam (1997)
notes that knowledge can be “stored ‘organically’ in team relationships” (p.979), while
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Madhavan and Grover (1998) see embedded knowledge as a specialised kind of
human capital; “the potential for new knowledge (that) is embedded in the team and its
interactions” (p.2). It can be transformed into embodied knowledge, in the form of new
products, by combining individuals’ knowledge through their interactions. Blackler
(1999), who defines embedded knowledge as residing in systematic routines,
differentiates it from embodied (action oriented) knowledge, encultured knowledge
(based on shared understandings) and encoded knowledge (conveyed by signs and
symbols). However, he notes that “it is a mistake to assume that embodied, embedded,
embrained, encultured and encoded knowledge can sensibly be conceived as separate
one from the other” (p.1032). This suggests that there is value in an inclusive
definition.
What the above descriptions have in common is a view of the knowledge embedded in
organisations as being highly tacit and context-specific; integrated into, and
inseparable from, an organisation’s structures, processes, culture, and social context,
and distributed amongst its human and non-human components.
Embedded knowledge is also part of organisational memory (Argote & Ophir, 2000;
Walsh & Ungston, 1991). In an account of how knowledge is embedded within
hospitals, Ellingsen and Monteiro (ibid) describe it as being “moulded and crafted
through re-presentations, thus creating a genealogy of historical sediments of layers of
knowledge representations” (p.205). This definition introduces the idea that embedded
knowledge may be incorporated into an organisation’s documentation as well as its
social structures and products. In other words, embedded knowledge may have an
explicit as well as tacit dimension. Evidence to support this comes from several
authors who view embedded knowledge as being stored in different kinds of
organisational repositories (Badaracco, 1991; Kwan & Cheung, 2006; McGrath &
Argote, 2001; Sanchez, 2005; Walsh & Ungston, 1991). For example, Walsh and
Ungston (ibid) propose a model whereby knowledge is embedded in individuals,
culture, transformations (such as work design, procedures and administrative systems),
organisational roles and structures, and workplace ecology; as well as in external
archives (such as former employees, competitors, and government).
Szulanski (2000) highlights two further dimensions of embedded organisational
knowledge (he uses the term integrated): It is both routinised and institutionalised
(Goodman & Steckler, 1989; Szulanski, 2000). Routinisation is the process whereby
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new practices “progressively lose their novelty and become part of the objective, takenfor-granted reality of the organization” (p.29).
Knowledge that is embedded in organisations has also been seen as a means of
gaining alignment by facilitating convergence in the interpretive frameworks of
employees. Sanchez (2005) describes how embedding organisational knowledge “in
the form of an official, institutionalized interpretive framework...pressures individuals to
adjust their personal interpretive frameworks to conform to the view of “reality”
embedded in the institutionalized framework” (p.27). This has obvious implications in
the context of change initiatives.
In answering the question “What is embedded knowledge?”, I view the definitions
summarised above as being complementary. Based on the synthesised literature, I
suggest that, although embedded knowledge may have a strong tacit dimension, it is
not synonymous with tacit knowledge. Rather, it is distinguished primarily by its high
degree of contextualisation and its strong integration with an organisation’s (or group’s
or individual’s) other knowledge. I now briefly review the literature of embedded
individual knowledge, before arriving at a working definition.
2.3.6.2 Embedded individual knowledge
Research in KM often focuses on the unit of the organisation, viewing individual and
group knowledge as subsidiary. Personal KM is an under-researched area (Pauleen,
2009). In order to consider the special nature of personal, individual-level embedded
knowledge, it is useful to consider research from the fields of education and cognitive
science.
Like the knowledge that is embedded in organisations, knowledge embedded in
individuals is strongly contextualised. Whereas in organisations it is customised, in
individuals it is personalised. Research suggests that professional knowledge is
embedded in people’s interpretive frameworks, belief structures, work routines and
practices (Richardson & Placier, 2001; Tillema, 1995). Educational studies have
indicated that with increasing work experience, teachers’ knowledge becomes more
embedded – more personalised (Kagan, 1990; Tillema, 1995), stabilised (Bennett,
1992) and fixed in nature.
This is a problem in the face of change: teachers’ knowledge can develop into selfreinforcing structures that make professional change difficult (Kagan, 1990; Louden,
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1991; Richardson & Placier, 2001; Tillema, 1995). Embedded meaning structures can
limit an individual’s response to new information, leading them to reject new ideas if
they do not readily fit the existing schema. Where the goal of professional
development is transformative change, new practices must therefore be underpinned
by compatible interpretive frameworks and beliefs in order to become embedded in a
sustainable way (Handal, 2004; Richardson & Placier, 2001; Smith et al., 2005). Of
particular relevance to this study, Handal (ibid) has noted that this is particularly
important when ICT is being introduced:
It is indispensable that teachers’ instructional beliefs match principles
underlying current constructivist reform, particularly in regard to
incorporating technology in the classroom, so the effective educational
change can take place (p.1).
This poses an issue for change-orientated professional development programmes,
underlining the relevance of the question, how is professional knowledge embedded?
2.3.6.3 Embedded knowledge: a definition
Based on a synthesis of the literature reviewed, I developed the following definition:
Embedded knowledge is knowledge that is strongly contextualised
(localised, customised, or personalised) and integrated with other
knowledge. In colloquial terms, it has stuck or is sticky (Hippel, 1991;
Szulanski, 1996); so well integrated it is difficult to un-stick and/or
transfer.
Related terms which signify the variety of ways in which knowledge may be embedded
are: absorbed, embrained, encoded, encultured, institutionalised, integrated,
internalised and routinised.

2.3.1 How does knowledge become embedded?
It is clear that embedded knowledge is seen as significant. The literature explores its
theoretical nature and locus, its benefits and the issues associated with it. However,
there is relatively little understanding of the process, or processes, through which
knowledge becomes embedded. In a high-level review of the KM field, Argote et al
(2003) identify six key emerging KM themes into which further research is required.
One of these is the embedding of knowledge in organisations. In this section, I firstly
synthesise research concerning the moderators of KT and embedding. I then consider
the few sub-streams of research that have investigated the knowledge embedding
process.
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2.3.1.1 Moderators of knowledge embedding
Prior to considering the knowledge embedding process, I review research that
investigates moderators of the KT and embedding process. Various factors, conditions,
activities and roles have been identified as potential moderators of KT and/or
embedding. For example, based on Szulanski (2000), Sarker et al. (2005) present an
overarching framework of five elements that may moderate KT: channel, message,
context, recipient and source characteristics. In addition, it is difficult to know which
moderators have relevance beyond their research setting. Furthermore, few studies
relate KT moderators to specific aspects (sub-stages or sub-processes) of KT,
including embedding.
I firstly summarise generic moderators of KT that are of potential relevance to
knowledge embedding, then highlight stage-dependent moderators that have been
found to impact on knowledge embedding specifically. (In section 2.4.2.2 I review
research into the moderators of KT in online CoPs.)

2.3.1.1.1

Transparency and absorptive capacity

Two organisational moderators of KT are the transparency of an organisation – its
openness to communication, and its absorptive capacity – its ability to recognise the
value of knowledge, absorb and apply it; effectively the ability to embed knowledge
(Rolland et al., 2003; Szulanski, 2000). In these studies absorptive capacity was
facilitated by shared the cognitive bases (similar mental models) of individuals.

2.3.1.1.2

Knowledge convertibility, translation and interpretation

Holden and Von Kortzfleisch (2004) introduce the concept of knowledge convertibility
as a moderator of KT. This is a combination of the perceived usefulness of knowledge
and the availability of experts to reveal its significance to others. A related finding is
that translation and interpretation can facilitate KT (Cranefield & Yoong, 2007b;
Gorgoglione, 2003; Holden & Von Kortzfleisch, 2004; Wenger, 1998b). In a study of
inter-organisational KT (Cranefield & Yoong, ibid.) participants reported needing to
translate and interpret knowledge to create meaning and prevent ambiguity.
Translation involved presenting ideas in language or images their colleagues would
understand, while interpretation involved creating practical, interesting examples in
familiar contexts. The new knowledge had to be explained, exemplified, and modified
or simplified. New terminology was then appropriated by organisations, and persistent
repetition of new terms helped embed their meaning.
According to Gorgoglione (2003) two cognitive processes are involved in KT: the
upstream act of codification (turning knowledge into language, models and images)
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and the downstream act of interpretation (understanding this codified knowledge). Both
depend on the successful selection and organisation of information. This is affected by
the people’s cognitive characteristics, backgrounds, goals, values and beliefs.
Difficulties can arise in selecting the code, motivating people to share knowledge,
making knowledge accessible, and interpreting the coded information. If the goal is
training, consistency between cognitive systems is seen as beneficial. If the goal is
innovation, different cognitive systems are considered useful.

2.3.1.1.3

Disembedding and adapting interpretive frameworks

In order for new knowledge to become embedded, it may be necessary to disembed or
unlearn existing knowledge and practices (Malhotra, 2002; Szulanski, 2000). The more
institutionalised a practice is, the harder it is to dismantle it, and therefore the higher
the unlearning barrier (ibid). Embedding and disembedding are seen as occurring
simultaneously in a reciprocal process of adaptation as existing practices are modified
to accommodate new knowledge (Goodman & Steckler, 1989; Kwan & Cheung, 2006).
Sanchez (2005) found that in group settings, individuals are likely to seek cognitive
congruence with their peers, adopting similar patterns of thought.

2.3.1.1.4

Stage-dependent moderators

According to the stage-based KT literature (summarised in section 2.3.9) the
moderators of KT may have differing levels of influence at different stages of the
process (Chai, et al., 2003; Cranefield & Yoong, 2006; Kwan & Cheung, 2006). For
example, Chai et al (2003) found that mechanisms with high richness (the ability to
communicate variety and depth of information) were most effective for the later stages
of KT (embedding). Based on a review of 20 studies, Kwan and Cheung (ibid) align
their stage-based model of KT with success determinants. Key determinants impacting
on the final stages of KT (where knowledge embedding occurs) are: absorptive
capacity, transmission channels, partner relations and reliability of source
(Implementation stage) and causal ambiguity (Retention stage). Causal ambiguity is a
difficultly in determining the cause of success or failure in replicating a capability.
These findings show the value of taking a granular approach in KT research –
investigating specific stages or sub-processes, and illustrate the value of an awareness
of stages in organisational-level KT.

2.3.1.1.5

Gatekeepers, knowledge brokers and boundary spanners

A subset of KM literature considers the role of a key person (knowledge broker,
gatekeeper, boundary spanner, champion, or promoter) in KT and innovation. A
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gatekeeper is a person who is exposed to, monitors and filters, external information for
its relevance to an organisation (Allen, 1967; Katz & Tushman, 1981). The gatekeeper
establishes external networks and helps bridge terminological cultures and values
systems (Hernandez et al., 2004). Gatekeepers and others who connect different
organisations, communities, groups, or networks are known as boundary spanners
(Allen, 1977; Cross & Prusak, 2002; Tushman, 1977). These people may act as
knowledge brokers, transferring knowledge across the boundaries they span by
identifying opportunities, promoting ideas, facilitating their uptake, and recombining and
adapting them to fit the recipient context (Brown & Duguid, 1998; Davenport & Prusak,
1998; Harragon & Sutton, 1997; Wenger, 1998b).
Being a knowledge broker is a complex, multi-dimensional role, requiring a mixture of
judgement, communication and relationship management skills. These include
gatekeeping (Allen, 1967; Ancona & Caldwell, 1992; Cranefield & Yoong, 2007a; Katz
& Tushman, 1981), translating and interpreting – converting knowledge to fit the
recipient context, increasing absorptive capacity (Cranefield & Yoong, 2007b; Holden &
Von Kortzfleisch, 2004; Pawlowski & Robey, 2004; Wenger, 1998b); and the ability to
align perspectives (Wenger, 1998b). Despite the complexity of their work and the range
of expertise required, knowledge brokers typically perform non- or semi-official roles
and are accorded low institutional recognition (Tushman, 1977; Wenger et al., 2002).
Organisations with silo-based structures are poorly equipped to support them, making
it difficult to recognise their value of such roles, and knowledge brokers may
experience feelings of inadequacy, arising from their sense of uprootedness; being
“neither in nor out” (Wenger, 1998b, p.110). The importance of brokering is also a
theme in the CoP literature.
I now consider research about how knowledge is embedded, reviewing literature that
operates at several levels of analysis. Firstly I consider the embedding of knowledge in
organisations, based on the KM literature. I then review research about how
professional knowledge is embedded at the individual level, with reference to research
in education and cognitive psychology. Finally, I consider research from diverse social
sciences into the embedding of knowledge at system level.
2.3.1.2 Embedding knowledge in organisations
KM literature positions the knowledge embedding process as part of an overarching
process of KT or knowledge creation. There are two sub-streams in this research: The
first portrays KT as a linear change process comprising successive stages. Embedding
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(or an analogous construct) is seen as occurring in the final stage (or stages) of this
process (Boisot, 1998; Kwan & Cheung, 2006; Szulanski, 1996). The second substream views embedding as part of a continual process of knowledge creation
(Nonaka, 1998; Nonaka & Takaeuchi, 1995), knowing in practice (Orlikowski, 2002), or
organisational learning (Argyris & Schön, 1978; Sanchez, 2005). This apparent
contradiction can be seen as arising from a duality of perspectives. Research that
positions KT as a linear process focuses on tracking the transfer of a component of
knowledge over time. Its aim is to understand the change process with the goal of
helping managers predict the interventions needed at each stage. In describing how
embedding occurs, this research concerns itself primarily with identifying what happens
and when. On the other hand, the literature presenting KT as a continuous process
operates at a deeper level. Its aim is to understand the nature of the ongoing
mechanisms that foster KT and drive change. A concern with how the process occurs
is uppermost. In the context of transformative change, both perspectives may be
necessary to explain how professional knowledge is embedded. I now summarise
these two sets of literature.

2.3.1.2.1

Embedding as the final stage of KT

Several studies portray KT as a structured process that occurs in discrete stages, each
with its own activities and challenges (Boisot, 1998; Cranefield & Yoong, 2006; Kwan &
Cheung, 2006; Major & Cordey-Hayes, 2001; Szulanski, 1996). The value of such
models is that they provide frameworks to help managers understand the KT process
and to plan accordingly; anticipating the issues that are likely to occur. Different stages
of KT may require diametrically opposed skills, so one must understand the issues
specific to each stage (Kayes et al., 2005).
Table 2 compares three of these models: Szulanski (1996), Boisot (1998) and Kwan
and Cheung (2006). While each positions knowledge embedding as occurring at the
final stage – integration, impacting and retention respectively, they provide differing
perspectives, with Szulanski’s and Boisot’s models focusing on routinisation and
integration, and Kwan and Cheung’s emphasising adaptation and retention of
knowledge. On closer examination, embedding can be seen as beginning in the
penultimate stage. In all three cases – ramp-up, absorption, and implementation – the
activities describe the progressive application of knowledge in practice. This is
reminiscent of Orlikowski’s (2002) continual process view (outlined on page 30) and
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suggests that embedding should be seen not only a stage of KT, but also as an
ongoing process.

Szulanski (1996)

Boisot (1998)

Kwan & Cheung (2006)

1. Initiation

1. Scanning
2. Problem-solving
3. Abstraction
4. Diffusion
5. Absorption
• Knowledge applied
to various
experiences,
resulting in learning
• Knowledge
becomes uncodified
6. Impacting
• Knowledge is
embedded into
practices, artefacts,
rules & behaviours

1. Motivation
2. Matching
3. Implementation
• Knowledge is put to use
• Social ties established
• Adaptation of practice
• Recipient uses
knowledge iteratively &
performance is built up

2. Implementation
• Knowledge is put to use
3. Ramp-Up
• Gradual improvement
of performance

4. Integration
• Routinization
• Shared history,
meanings & behaviours

4. Retention
• Institutionalisation
• Retention in a
repository

Table 2: Comparison of three staged-based models of KT

2.3.1.2.2

Embedding as a continuous process

Another small set of KM literature presents an alterative view, seeing the embedding of
organisational knowledge as a continual process (Armistead, 1999; Nonaka &
Takaeuchi, 1995; Orlikowski, 2002; Sanchez, 2005). I consider three of these studies,
showing how they provide a useful complementary perspective.
Sanchez’s (2005) model for embedding is based on an organisational learning
framework. Five continuous learning cycles drive the emergence of new knowledge
and its embedding into an organisation’s interpretive framework(s), culture, systems,
and processes. There is a movement from individual to group to organisation as
knowledge emerges, and back again from organisation to group to individual as it is
embedded. The learning cycles are (1) the individual learning cycle, (2) the
individual/group learning cycle, (3) the group learning cycle, (4) the
group/organisational learning cycle, and (5) the organisational learning cycle.
Emergence occurs from cycle 1 to cycle 5, and embedding in the reverse direction.
This model is of interest because it takes in account different levels of knowledge
embedding in organisations and because its structural basis is the boundaries across
which embedding occurs. A limitation is that it presents embedding as unidirectional. It
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can be argued that embedding may also begin with the individual or group and move to
the organisation.
In a study of KT in a software development company, Orlikowski (2002) identified a
repertoire of practices, activities and knowing that facilitated knowing how to do product
development, leading to collective competence (p.257). The practices that helped
embed different types of knowing were sharing identity, interacting face to face,
aligning effort, learning by doing, and supporting participation (see Table 3).
Although these practices and activities may not apply to other contexts, Orlikowski’s
study is significant in relationship to my research for two reasons: Firstly, it portrays the
richness and complexity of collective knowledge needed by specialist workers in an
organisation, showing how different activities may be necessary to embed different
aspects of knowledge (Orlikowski uses the term knowing to emphasise the fluidity and
elusiveness of knowledge). Secondly, the study presents compelling evidence that the
embedding of professional knowledge is a continual process.

Practice

Activities

Type of Knowing

Sharing identity

Common training & socialization
Using common orientation for development
work
Identifying with the organization
Gaining trust, respect, credibility, and
commitment
Sharing information
Building & sustaining social networks
Using common model, methods, metrics
Contracting for expertise annually
Using standard metrics
Investing in individual development
Mentoring employees
Rewarding not punishing effort
Globally distributing product development work
Involving participants in project decisions
Initiating and supporting overseas assignments

Knowing the organization

Interacting face-toface

Aligning effort

Learning by doing

Supporting
participation

Knowing the players in the
game

Knowing how to coordinate across time and
space
Knowing how to develop
capabilities
Knowing how to innovate

Table 3: Processes and activities that facilitate types of knowing at Kappa (Orlikowski, 2002)

A critic of the resource-based view of knowledge, Orlikowski (2002) argues that
knowledge cannot be a “separate entity, static property, or stable disposition
embedded in practice” (p.250). She sees knowledge as enacted in practice on a dayto-day basis and uses the term knowing in practice to emphasise the fluidity of this
concept. Knowing is “…an ongoing social accomplishment, constituted and
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reconstituted as actors engage the world in practice” (p.245). In other words, knowing
is continually being embedded through workplace practices.
A similar view is provided by Nonaka and Takauechi’s (1995) well-known SECI model
for the knowledge-creating company. It shows knowledge as being continually created
through interactions between explicit and tacit knowledge, based around four
concurrent conversion processes: Socialisation, the sharing of tacit knowledge through
peer-to-peer interaction; Externalisation, the articulation of tacit knowledge;
Combination, the integration and dissemination of explicit knowledge; and
Internalisation, the conversion of explicit knowledge into tacit knowledge by individuals
(Nonaka & Konno, 1998).
Although embedding does not explicitly appear in the SECI model, some inferences
about it can be made. Given the stickiness of embedded knowledge, it appears that
internalisation and socialisation – which generate tacit knowledge – are important
contributors to knowledge embedding. However, these processes cannot occur without
the other two. The embedding of knowledge must therefore be seen as arising from the
whole SECI process. The central clockwise spiral indicates how this continuous
process moves up through levels of the organisation. As the spiral expands, knowledge
becomes more deeply embedded. This is a powerful, although complex theoretical
model. Its strengths lie in its holistic nature and the structure it provides for analysing
and managing complementary processes. Like Sanchez’s model, it accounts for KT
through interactions between individuals, groups and the organisation. A drawback of
the model is that it was developed in the context of companies where there is
extremely low staff turnover.
Like Orlikowski, Nonaka and his co-authors have highlighted the complexity of
organisational knowledge and its strong social dimension. Once again, continually
operating sub-processes can be seen as responsible for the embedding process. The
views of Orlikowski and Nonaka – in which knowledge can never captured, but must
instead continually be recreated or re-embedded, provide an answer to the question
“How is knowledge embedded in organisations?” that complements the answer
provided by the staged models.
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Figure 3: The SECI model of the knowledge-creating company (Nonaka & Konno, 1998)

2.3.1.3 Embedding knowledge in individuals (a micro-level view)
There is no consensus as to how professional knowledge becomes embedded in
individuals (personalised and integrated with other knowledge). However, research into
how professional knowledge and teachers’ knowledge develops, and how teacher
change occurs provides useful insights, highlighting the likely challenges.
Bromme and Tillema (1995) note that although professionals are expected to draw
upon a body of professional knowledge that is constantly being renewed, it is their
performance in practice that generates (personal) professional knowledge (or
knowledge in action (Schön, 1983). The professional therefore exists in a field of
tension between professional action and theoretical knowledge. They must transform
theory, integrating, tuning and restructuring it to the demands of practical situations and
constraints (Bromme & Tillema, ibid, p.262).
Leinhardt et al. (1995) view the development of teachers’ knowledge as a recursive
process, based around the integration of dualities of knowledge gained in practice
(which is typically procedural, specific and pragmatic) versus knowledge gained in
academic settings (which is more declarative, abstract and conceptual; pp 402-3). The
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degree of integration needed to develop skilful practice cannot result from the
unidirectional translation of theory into practice. It requires the reciprocal transformation
of knowledge learned in each of these settings into forms that are associated with the
other. In other words, individuals must continually particularise theories and abstract
theories from practice (p.403), making iterative, reciprocal readjustments.
Unfortunately, features of the workplace create barriers to this level of integration; in
particular, the lack of opportunity for reflective and analytical thought. Leinhardt et al
call upon the university education system to “create structures to slow down time” so
as to facilitate reflective revision (ibid, p.404). (In 1995 it would have been impossible
to consider whether online CoPs may help fulfil this function.)
While research on teachers’ knowledge focuses on the emergence, establishment and
growth of professional competence, research into teacher change deals with how to
revise this knowledge once it has become embedded. This is strongly relevance to
change programmes. In the case of teaching, research indicates that new knowledge
cannot be easily ‘added’ because an individual’s existing interpretive structures,
attitudes and beliefs act as powerful mediators, filtering incoming knowledge (Handal,
2004; Tillema, 1995). Individuals have been found to ignore, reject or abandon
information that does not fit their existing interpretive schemas (ibid, Sanchez, 2005) .
For new knowledge to be accommodated, it must either fit within the existing
structures, or the existing structures must be revised to make accommodation possible
(in the case of transformative change). For this reason, Connelly and Clandinin (1994 )
use the term knowledge reconstruction. They argue that reconstruction of narrative
knowledge, by retelling teaching/learning stories, can lead to “awakenings and
transformations” that promote such change (p.158).
According to Handal (2004), teachers’ beliefs are a central issue in the study of teacher
change. This is because, where the goal of professional development is transformative
change, research shows that new practices need to be underpinned by compatible
beliefs if they are to become embedded into day-to-day practice in a sustainable way
(Handal, 2004; Handal & Herrington, 2003; Keys, 2006; Martin, 1993; Smith et al.,
2005). Incompatible beliefs and frameworks need to be replaced or restructured to
better fit the emerging paradigm. Some theorists see beliefs as an inseparable part of
teachers’ knowledge (e.g. (Bromme & Tillema, 1995).
The literature reviewed above provides no ready answer to the question of how new
knowledge becomes embedded by established professionals, but it emphasises the
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significant challenges that are involved once personal knowledge constructs have
become established. This is a key issue in the context of challenging, transformative
change. I will now consider research that studies the embedding of knowledge at
system or macro level.
2.3.1.4 Embedding knowledge in systems (a macro-level view)
As my research context is one where system-level KT and embedding is involved, and
as online CoPs typically span organisational boundaries, it is relevant to consider
research that concerns the embedding of knowledge at a system, or macro, level.
Research at this level concerns processes across a range of levels, such as individual,
organisation, community, network, and system and their interrelationships. Systemlevel KT studies typically apply one of several types of theory: DOI Diffusion of
Innovations (DOI) theory (1962, 1983, 2003); a hybrid of DOI and KM theory, Theory of
Action, and Ecological Theory. I consider each of these and summarise issues of
relevance to my study.

2.3.1.4.1

DOI and Knowledge Diffusion & Utilisation (KDU) theory

Rogers’ DOI theory (ibid) was designed to explain the progressive uptake of an
innovation in society. It has been applied, with limited success, to explain KT or
knowledge diffusion and utilisation (KDU) and institutionalisation in health and
education (Greenhalgh et al., 2005; Hutchinson & Huberman, 1993). Recent studies in
this tradition use the term knowledge mobilisation (e.g., Cooper et al., 2009).
KDU research studies the dissemination of research-based knowledge and its uptake
and institutionalisation. (A KDU lens appears to frame the NZ government’s discourse
about using knowledge to transform education.) This research is characterised by a
top-down view of KT and a change orientation: the knowledge at stake is designed to
replace existing knowledge. KDU research is typically based around a simplistic threestep model of knowledge transfer: creation, dissemination and utilisation. The third
stage is where one might expect embedding to occur.
KDU research is, however, distinguished by poor theoretical development (Rich, 1991)
arising from the use of problematic frameworks and the difficulty of integrating literature
from multiple disciplines. In a 1991 literature review, Friedman and Farag (1991)
describe their inability to synthesise a literature in excess of 10,000 studies, spanning
over 18 disciplines, and using diverse terminology. In addition, in a review of KDU
research in educational change, Hutchinson and Huberman (1993) found that linear
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diffusion models are unsuccessful in rooting new knowledge in place because they do
not account for the motivations, contexts, and realities of the intended recipients (ibid).
In the field of heath, Farkas et al (2003) note that, “the need to institutionalize
knowledge in daily practice has long been recognised as one of the most difficult
aspects of knowledge utilization” (ibid, .50). Rich (ibid) has highlighted a combination
of serious conceptual gaps, unanswered questions, conflicting findings and poorly
developed theory in KDU research (pp 334-335). These problems have persisted. In a
review of research into the diffusion and utilisation of service innovations Greenhalgh
et al. (2004) note a gap in the understanding of:
…the detailed process by which ideas are captured from outside,
circulated internally, adapted, reframed, implemented, and routinized
…and how…this process [might] be systematically enhanced. (p. 618)
These findings are unsurprising, given the lack of attention in this research tradition to
embedding – a process which KM research shows to be vital and complex. As
Greenhalgh et al. (2005) note, the problem is that DOI theory, in which an innovation is
seen as present or absent, is too simplistic to be applied to KT studies.

2.3.1.4.2

Hybrid KDU and KM theory

In light of the problems with DOI-based theory (noted above), some researchers have
developed hybrid models. Farkas et al’s (2003) 4E’s framework (used by Boston
University’s Roybal Centre) blends KM concepts with DOI theory. It takes into account
the need for attitudinal and behavioural change in the case of a paradigm shift and
comprises strategies for exposure, experience, expertise and embedding with goals
aligned to different target populations. The embedding strategies for providers are
organisational change (developing structures to support the use of new knowledge),
power strategies (establishing new rules), and resource-based strategies (changing
funding models). Support in developing experience and providing expertise is also
needed. For health consumers, embedding is seen as requiring personally focused
intervention, peer support and feedback tools. This framework does not explain how
professional knowledge is embedded, but it recognises complexity, giving an overview
of the kind of strategies needed when the knowledge to be embedded is
transformative. It also provides a continual process view of the embedding process.
(The duality observed between the linear and continual process views of embedding in
the organisational literature is replicated at this macro level.) A weakness of the model
is that it fails to consider the needs of individuals. The findings of Nonaka and
Orlikowski concerning the social dimension of knowledge, combined with research
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findings about the difficulty of individual professional change, suggests a need for
guidance in this area.

2.3.1.4.3

Accounting for knowledge construction at a system level

Research in the institutionalisation of educational research has recently taken a
constructivist perspective, viewing the teacher as actively engaged in the creation of
their own knowledge rather than as a passive receiver (Hutchinson & Huberman,
1993). Problem-solving (ibid) and dialogic engagement (McGregor et al., 2006) are
seen as key facilitators of knowledge utilisation. This research positions embedding as
being based around social interactions. Key requirements are two-way
communications and iteration. Teachers learn new practices and new ways of thinking
by constantly readjusting their understandings and checking with experts and
intermediaries as new practices are introduced (Hutchinson & Huberman, 1993).
Constructivist theory is incompatible with the problematic dissemination-based model,
so alternative ways of viewing KT at a system level must be considered. I now briefly
review the application of Ecological Theory and Theory of Action to KT research.

2.3.1.4.4

Ecological theory

In the social sciences, many studies of system-level change have been conducted
using ecological, or bio-ecological systems (BS) theory (Bronfenbrenner, 1979, 2001,
2005b). This theory holds that decisions and behaviours are mediated by one’s social
and physical environment through a complex system of reciprocal behaviourenvironment interactions. We sit in the centre of an ecology made up of a series of
overlapping ecosystems – the microsystem(s), mesosystem, exosystem and
macrosystem – "a set of nested structures, each inside the next, like a set of Russian
dolls" (Bronfenbrenner, 1979, p.22). The individual is impacted on by this ecology and
in turn influences it, creating a two-way cycle that is strongly sensitive to change. There
are interactions between systems at all levels (Bronfenbrenner, 2005a; Lerner, 2002,
2005). Within each system, roles, norms and rules help shape human behaviour and
development. The influence of the system is in turn moderated by our perception.
BS theory has been used as a tool for planning system-level interventions and as a
research framework for investigating programmes focused at a societal level, such as
studies of the implementation and institutionalisation of health promotion programmes
(Reynolds et al., 1997) and of educational reform. Lewthwaite (2006) used it to identify
multi-system factors contributing to teachers’ delivery of science programmes,
highlighting the roles involved in affecting change. McLeroy et al. (1988) developed a
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modified ecological model identifying five leverage points for embedding of knowledge
in the context of health promotion programmes: intrapersonal factors, interpersonal
processes, institutional factors, community factors and public policy.
BS research is strongly contextual, so the main source of relevance of these studies to
my research lies not in the findings of specific studies but in the BS framework itself. It
can be seen as potentially suitable for accounting for the factors impacting on
knowledge embedding at the individual, school, community and system levels, and for
the interactions of these. However, there are two drawbacks: Firstly, the model is
essentially factor-focused. While it could be used to identify key moderators of
embedding and their interactions, it is unsuitable for accounting for a complex process
that occurs over time. Secondly, BS theory is firmly focused on the individual and sees
larger change as the cumulative result of change in many individuals. The embedding
targets in my research context were both schools and individuals. KM research makes
it clear that the embedding of knowledge in organisations is more than the sum of
embedded knowledge in individuals. (Davenport (1997) has adapted Bronfenbrenner’s
idea of nested systems to create a model for an information ecology. The organisation,
rather than the individual is placed at the centre. This creates the converse situation: a
lack of emphasis on the individual.

2.3.1.4.5

Theory of Action

A series of studies commissioned by UK’s National College for School Leadership
(NCSL) investigated the nature of networked learning communities and their impact on
schools, based on the 2002-2006 Networked Learning Communities (NLC)
programme. This programme studied 134 school networks, involving around 35,000
staff and over 675,000 pupils. It was an exercise in studying lateral KT from a
constructivist lens. The programme has produced a 36-page directory of publications
ranging from theoretical syntheses to evaluative studies (Bell et al., 2006; Earl et al.,
2006; Goodfellow, 2003; McCormick, 2002; McGregor et al., 2006; Thorpe, 2003a,
2003b; Thorpe & Jelfs, 2004). These studies do not explain how knowledge is
embedded, but they provide useful information about the facilitators of embedding at
multiple levels.
The NCL programme design used a levels of learning framework to investigate how KT
and professional dialogue were managed at six levels – pupil, adult, leadership, school,
school-to-school and network-to-network (Bell et al., 2006). The final report (Earl et al.,
2006) uses a Theory of Action (TOA) framework to explain the reciprocal influence of
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schools and networks on each other, leading to professional creation and sharing. (The
theme of embedding is not addressed. It is also worth noting that fewer than half of
schools involved reported having experienced “changes in thinking and practice”, p.21
and that online interactions played an insignificant role.)
TOA was developed by Parsons (1937, 1949, 1951) and modified continuously
throughout his life (Fox et al., 2005). It explains dynamic processes in terms of a social
system and the relationships of its parts. It is beyond the scope of this review to
analyse its development and applications, but at its simplest, it sees a social action as
based on changes in four elements of social structure: ends, means, norms and
conditions. Earl et al.’s (2006) model is loosely based on this approach. While it does
not explain how embedding occurs, it is useful in providing a broad-brush view of
factors that were associated with professional knowledge creation and sharing present
in the networked communities.
At the network level, the key factors contributing to professional knowledge creation
and sharing were: focus, formal leadership, distributed leadership, enquiry culture,
relationships, collaboration and joint work that challenges thinking and practices. The
same factors operate at school level, along with developing capacity for collaborative
enquiry. These two sets of factors have a reciprocal influence on each other. The
school level conditions exert the main influence on professional knowledge creation.
This in turn leads to distributed, deep and sustained changes in practices and
structures in schools, which impact on student learning, engagement and success in a
knowledge society (Earl et al., ibid p.6). The authors note that a drawback of their
theory is that “it is difficult to disentangle the key features to isolate ones that are
essential from the others” (p.77).
The TOA model (ibid) stops well short of explaining the embedding process, but it is
useful in highlighting (a) the preconditions of knowledge creation in a network-ofcommunities based system, and (b) the complex structures and interactions that are
involved when studying KT at a systems level. (DOI theory does not adequately
account for this.) Earl et al.’s study raises a third issue of significance to my study; the
problem of the invisibility of network level influences in a system. The authors note that:
The work of networks of schools is almost always indirect, evidenced in
changes that occur in schools and classrooms removed from the
network by time and space. This makes it very hard to establish any
direct links. Even the people who are most knowledgeable about the
networks don’t always see their influence…At the same time, there is
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evidence from this study that attachment to the network and widespread
involvement in it are related to changes in thinking and practice and to
pupil learning. (p.14)
There is a paradox in that what may be a key source of value can be invisible to the
players involved. This is of concern in a global environment where whole-of-system
reform strategies are coming of age (Fullan, 2009) yet governments require robust
evidence of the outcomes of system-level interventions.
A TOA framework is more suitable than the models used in much KDU research for
accounting for the reciprocal levels based at different system levels, but it does not
account for how KT or embedding occurs.

2.3.1.4.6

The nature of macro-level theory

In this section, I have not aimed to summarise all possible macro-level theories that
could be used to account for KT and embedding, but to draw attention to the
drawbacks of some existing macro-level models and highlight issues to do with macrolevel theory generally. The fundamental problem is that the nature of macro level
theory means it must focus on system level relationships at the expense of process.
This applies to theoretical frameworks other than the ones discussed in depth. For
example, McCormick (2002) notes the limitations in using Engeström’s Activity Theory3
to account for the learning processes that occur in networked learning communities:
It is not clear how it helps either with the analysis of the situation or any
prescriptions that might be useful to those involved in the networks.
(p.14)
This raises a methodological issue for my study: Because my research is concerned
with elucidating the nature of the embedding process as well as the facilitating factors,
a macro-level framework can be seen as unsuitable.

3

Activity theory focuses on “the learning and development that emerge in the institutionalized contexts of culturally
and historically mediated social practical activities” (Yamazumi, et al., 2007, p.44).
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2.3.2 Section summary: Embedding professional knowledge
In this section I have synthesised literature from diverse fields to ascertain what is
known about embedded knowledge, professional knowledge and the knowledge
embedding process. Owing to considerable diversity in how embedded knowledge is
described in the literature, I have synthesised a working definition. I have argued that,
although embedded knowledge may have a strong tacit dimension, it is not
synonymous with tacit knowledge. It is characterised primarily by its highly contextual
nature – the extent to which it has been personalised or customised and integrated
with other knowledge. Professional knowledge exists at organisational and individual
levels. While in constant interaction, these kinds of knowledge are very different.
Individual professional knowledge is a complex, personal construct.
This section has also justified knowledge embedding as a relevant research topic.
Embedding of knowledge is needed to foster organisational currency, effectiveness,
flexibility and alignment; yet when it comes to change, a key barrier to embedding new
knowledge is the knowledge that is already embedded. Individual and organisational
beliefs and interpretive frameworks must be consonant with new knowledge in order for
sustained embedding to occur. When transformational knowledge needs to be
embedded, beliefs, values and interpretive frameworks should therefore be seen as
part of the package. This underlines the importance of my research question. Research
that specifically considers knowledge embedding – as distinct from the overarching KT
process – is scarce. This area has been identified as a significant gap in the KM field
and a hot topic for research (Argote et al., 2003).
My analysis of KM literature has uncovered a dual perspective on how the embedding
process may occur. Some researchers emphasise linear process models and the
importance of temporal moderators of embedding, but others focus instead on
portraying embedding as a continual process that drives personal and organisational
knowing or knowledge creation. The duality occurs in both organisational and systemlevel research. I have argued that the two perspectives are equally important and that
there is a need for an integrated approach.
My research setting is one of systemic change and CoPs typically span organisational
boundaries. I have therefore reviewed literature operating at three levels, providing a
three-tier view of how knowledge embedding has been addressed: Tier 1 is a mesolevel view based on an organisational perspective; tier 2 is a micro-level view focusing
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on the individual professional; and tier 3 is a macro-level view that focuses on the
system and the relationships between components of the system. These views are not
nested within each other. Rather, they provide complementary perspectives,
depending on the unit of concern and the closeness of scrutiny involved.
As one zooms in from a birds-eye view, a portion of the landscape becomes clearer, at
the expense of the field of vision. As one zooms out again the detail is lost, for the sake
of the big picture. Macro-level models are of value in capturing the different kinds of
activities and interventions needed at each level as well as the relationships between
these. They therefore cannot offer a sufficiently granular view to explain how
embedding operates at the meso or micro levels. Likewise, as the literature review has
shown, the organisational (meso) level perspective of embedding does not explain how
knowledge is embedded at the individual (micro) level, and vice versa. A multi-level, or
three-tier, view is of value in that it provides the level of detail and degree of focus that
is most appropriate to each level. (This view, along with its limitations, is mirrored in the
way I have presented my research results. I did not, however, set out to produce multilevel theory; as I explain later in this thesis.)
In the next section of this literature review, I focus on the research into online CoPs
and how they might facilitate the embedding of professional knowledge.
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2.4 Online CoPs and knowledge embedding
2.4.1 Introduction
In this section I review literature relating to online CoPs. Although the literature
suggests that online CoPs can provide a supportive environment for KT, and pays
considerable attention to moderators of knowledge sharing behaviour, there is no
research that explains how they might facilitate the actual KT and embedding process.
I therefore provide an overview of the CoP literature, highlighting themes and studies
that are of potential relevance.

2.4.1 Traditional CoPs
The earliest CoP research, conducted in offline settings, concerned the transfer and
embedding of professional knowledge. Lave and Wenger, in their seminal (1991) study
of apprenticeship found that novices acquired knowledge and skills from experts in the
context of everyday activities. According to their Situated Learning theory, participation
in social workplace settings is inseparable from learning. The ongoing interactions
between an individual and their social context determine the understandings they
develop (MaKinster et al., 2006). This is similar to Nonaka’s concept of socialisation
(1995) and Orlikowski’s knowing (2002).
A CoP is a group of people who interact regularly and are united by their shared
interest or profession, and the value they place on shared learning in that area
(Wenger, 1998b). CoPs are distinguished by: (1) a sense of joint enterprise around a
topic of interest, creating shared accountability to a body of knowledge, (2)
relationships of mutual engagement and (3) a shared repertoire of resources such as
artefacts, assumptions, language and understandings (ibid). These features facilitate
innovation, knowledge exchange and learning (ibid) and help workers explore the
meaning of their practice and develop a professional identity (Gray, 2004; Hew & Hara,
2007a). CoPs may cross the boundaries of institutional hierarchies, cultures, countries,
and organisations (ibid), providing a common focal point.
CoPs also provide value to organisations. They can facilitate organisational learning by
supporting the sharing of distributed knowledge as it is created, valued and understood
(Brown & Duguid, 1991) and may help improve organisational performance by
fostering three types of social capital: structural (connections amongst workers),
relational (trust and mutual obligation), and cognitive (shared language and context)

40

(Lesser & Storck, 2001, p.831; Teigland & Wakso, 2004). As a result, CoPs have been
utilised by organisations for “what amounts to an interventionist strategy…seeking to
harness the learning potential of workers for the benefit of the organisation” (Thorpe &
Jelfs, 2004).

2.4.2 Online CoPs
In the late twentieth century, with the arrival of internet-mediated communications and
a growing awareness of the value of knowledge, CoPs gained a new online dimension
as organisations began to utilise online CoPs to support KM initiatives. Online CoPs
are CoPs whose members rely on ICT and the Internet to communicate, although they
may also meet face-to-face (Dubé et al., 2006; Lai et al., 2005). Online CoPs may
therefore combine the use of traditional media (e.g., phone, teleconference, fax) with
the use of online tools (e.g., e-mail, forum, chat, on-line meeting space,
videoconference, newsgroup, shared database, website, and intranet) to establish a
shared virtual collaborative space (Lai et al. ibid, p.70).
The terminology used in studies of online CoPs is far from consistent: Wenger et al.
(2002) use the term distributed CoPs, while Hew and Hara (2007) use the term
computer-mediated CoPs. Hemmasi and Csanda (2009) dispense with a prefix
altogether, seeing online communication as integral to modern CoPs. The term virtual
CoP is used to refer to a subset of online CoPs whose members rarely, or never, meet
face-to-face (e.g.,Dubé et al., 2006; Saint-Onge & Wallace, 2003). Brown and Duguid
(2000) and Wasko and Teigland (2004) use the term electronic networks of practice
(NoPs) for such groups, arguing that CoP members must be co-located in order to
have strong ties. This view is challenged by Murillo (2008) who has identified online
CoPs that exhibit Wenger’s CoP constructs within Usenet discussion networks. I have
used the term online CoPs owing to its inclusiveness.
2.4.2.1 The value of online CoPs for supporting KT
Since the late twentieth century, the growing appreciation of the importance of KM by
organisations has resulted in the development of various “KM” technologies. Davidson
and Voss (2002) identify two broad approaches: codification-based systems, based
around capturing and codifying knowledge; and personalisation-based systems that
aim to support knowledge sharing amongst people. Online CoPs are seen as having
potential to integrate these approaches, providing members with access to a repository
of collective contributions while facilitating direct interaction (Zhang & Watts, 2003).
However, there seems to be an increasing emphasis on using CoPs to support the
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personalisation approach: Wagner and Bolloju (2005) have noted that inexpensive
technologies for supporting human interaction – discussion forums, weblogs (blogs)
and wikis, or conversational technologies – are now the most popular KM technologies
and that these tools are ideal for supporting CoP needs such as daily question
answering, access to a diverse group of experts and incremental knowledge
refinement (p.vii). At a higher level, this trend may reflect a reported shift in KM practice
away from a computer-centred focus towards one that is more human-centred (Lee &
Lan, 2007; Schmitz-Justen & Wilhelm, 2005).
Various claims have been made about the role of online CoPs in facilitating KT
amongst professionals. They are seen as militating against the barriers of distance,
time and professional isolation, increasing opportunities for knowledge sharing, making
interactions more visible, sustaining these interactions and extending their reach
(Davenport, 2004; Hara & Kling, 2002). Johnson (2001) suggests that in an online
CoP setting where collaboration is text-based, norms change, making it easier for
introverts to share ideas with extraverts (p.45). Studies of online learning communities
suggest text-based environments may act as an equaliser, transcending social or
physical barriers to participation (Baker-Eveleth et al., 2005; Harasim, 1990). Through
text-based dialogue, participants can reduce psychological distance (Rovai, 2002),
developing shared understanding through “a volleying of ideas, meanings and
understandings” (Baker-Eveleth et al.,p.5). Wagner and Bolloju (2005) draw on
constructivist learning theory, suggesting that “the process of expressing knowledge [in
an online CoP] helps people to construct it (cognitive constructivism) as the
conversation helps in refining the knowledge (social constructivism)” (p. ii).
Online CoPs are considered to be useful for supporting professionals who need to
keep up with a changing knowledge base (Hargreaves, 2003; Hew & Hara, 2007b).
They may even have a transformative potential: The collective building of an archive of
knowledge is seen by Hara and Kling (2002) as promoting the kind of reflective
practice which can lead to learning in the form of modified understandings and actions
(Dewey, 1933; Schön, 1983).
There is relatively little research that provides robust evidence to support these
purported benefits of online CoPs. Although it is known that KT can occur in distributed
online settings (e.g., Sarker, et al., 2005; Zhang & Watts, 2003), there is a poor
understanding of how this occurs; particularly of how embedding might occur. There is,
however, a set of studies that examine the moderators impacting on KT in online CoPs.
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2.4.2.2 Moderators of KT in online CoPs
Research into KT in online CoPs is typically underpinned (explicitly or implicitly) by an
input-output, or transmission-based, model in which KT is seen as arising from the
giving of knowledge by a source and its receiving by a recipient (e.g.,Schmitz-Justen &
Wilhelm, 2005; Sharatt & Usoro, 2003; Zhang & Watts, 2003). Studies in this tradition
are concerned with identifying factors that encourage and/or inhibit users’ participation
(e.g., Ardichvili et al., 2003; Yoo et al., 2002), or knowledge sharing (e.g., Hew & Hara,
2007a; Schmitz-Justen & Wilhelm, 2005; Sharatt & Usoro, 2003; Wasko & Faraj,
2005). For example, based on a literature review, Sharrat and Usoro (2003) propose a
framework of five factors influencing the decision to share knowledge in online CoPs:
knowledge sharing (contribution), organisational structure, information system, trust
and recognition. Trust is known to be a critical facilitator of KT, encouraging risk taking
and new ways of negotiating meaning members (Brosnan & Burgess, 2003; Lai et al.,
2005). Closely related is the need to feel valued. McDermott (2000) found that while
members join a CoP because of interest, they stay involved because of their sense of
belonging. The perceived credibility of others is another moderator: In an exploratory
study of virtual teams, Sarker et al. (2005) identified three characteristics needed for
people to be seen as effective KT agents: extensive online communication, perceived
credibility and collectivist values. (There may be a stronger imperative for KT to occur
in virtual teams than in CoPs, but these findings nonetheless seem relevant.)
In a more recent literature review, Hew and Hara (2007b) identify six categories of
motivators for sharing knowledge in online environments: reciprocity, personal gain,
altruism, collectivism, ease of technology use and external goals. Using multi-case
analysis they found that the most common motivator was a combination of collectivism
and reciprocity. An interesting outcome of this study was the finding that different
combinations of motivators and barriers exist in individuals, and that these may impact
in an integrated way on knowledge sharing (ibid, p.2322). Barriers appear to vary
according to context, but may include lack of time, unfamiliarity with the subject, having
nothing to add, technology issues, confidentiality concerns, the perceived inability to
use knowledge and fight avoidance.
The studies considered are valuable in that they recognise the critical role of the
individual in engaging, articulating and interpreting knowledge in online settings.
However, they have a number of limitations. Firstly, the lack of consistency suggests
that the motivations for sharing knowledge may be contextual and even practice
dependent: Hew and Hara (2007) note that while collectivism and reciprocity impacted
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positively on knowledge sharing amongst teachers, this did not apply in a study of
lawyers (Wasko & Faraj, 2005). Secondly, an input-output model of KT is problematic:
Unless KT is conceived of as a process that may be both complex and gradual – as the
KM literature suggests it is – the issue of how KT occurs does not arise. The emphasis
in studies may easily rest on finding the enablers of more superficial sharing
behaviours, such as the one-off use of an idea.
Thirdly, the emphasis on user-related moderators of KT can be seen as
disproportionate in relationship to the full range of factors known to be involved: Based
on Szulanski, Sarker et al. (2005) propose a framework of five elements that may
influence KT: channel, message, context, recipient and source (p.203). Although
developed for use in studying virtual teams, this model could be usefully applied to
enrich research into KT in online CoPs. There is a relative paucity of research into the
impact of channel, message and context. Notably, while studies of traditional CoPs
emphasise the crucial importance of context in KT (Brown & Duguid, 1991; Brown &
Duguid, 2000; Lave & Wenger, 1991), concern with context is an emergent area in the
online CoP literature. It is an area that appears to offer potential: In a study of an online
student teacher community MaKinster et al. (2006) found that different online contexts
impacted on the nature of members’ reflections and their perceptions of value.
Reflection amongst colleagues in a forum was a more social practice than reflection in
a private journal and was more valued. Reflection amongst experienced teachers was
valued even more. These findings suggest that social context may exist online and that
it may indirectly influence KT.
Zhang and Watts’ (2003) explored how contextual message-related factors may impact
on knowledge adoption in online CoPs, applying dual process theory. This theory holds
that there is a direct (central) and an indirect (peripheral) route to one’s understanding.
The central route is based on information content and involves cognitive, systematic
thinking. The peripheral route is based, on the other hand, on information context. It
involves validity assessments based on heuristic cues. The two modes co-exist, having
variable levels of influence (Gilbert, 1999; Zhang & Watts, 2003). The authors used a
survey to explore the interaction and impact of various factors on the two modes. Their
results suggest that genre conformity (conformity to the norms of use for a given
message genre, such as a forum) and information consistency may operate as
heuristic cues in online CoPs. The impact of these cues decreased as users became
more involved. Focused search and disconfirming information increased recipients’ use
of the direct route. With increasing levels of user expertise, the impact of argument
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quality increased. Also, as users undertook more focused search, the impact of source
credibility decreased. This study, while exploratory and perhaps overly complex for a
survey, highlights the likely complexity and interconnectedness of contextual factors
that may affect KT, and their interplay with user behaviour.
This section has summarised research concerning the moderators of KT in online
CoPs. In the previous section, a review of the KM literature has exposed a duality of
perspectives on how KT occurs – there is a continual process view and a stages-ofchange view. (I have suggested that these are complementary views and that it is
useful to understand both.) The CoP literature provides no such duality. When
concerned with identifying moderators of KT, the CoP research takes an ongoing
process view of KT, often based on an input-output model. This literature does not
consider the possible stages of KT that may occur in conjunction with change and
therefore does not examine the possible stage-dependency of KT moderators.
Although claims have been made that online CoPs might support professional change
(e.g., Hargreaves, 2003) current research does not provide a good basis for
understanding how this might occur. This is an important area for future consideration.

2.4.2.3 Developmental stages of CoPs
The theme of developmental stages or a lifecycle of the CoP itself has, however,
received attention from a group of authors (Allee, 2000; Gongla & Rizzuto, 2001; Lai et
al., 2005; McDermott, 2000; Wenger, 1998a; Wenger et al., 2002). The common theme
is that, according to their stage of development, CoPs exhibit different characteristics,
face different challenges, require different roles, undertake different activities, and differ
in the nature of value that they provide (ibid). This literature is of relevance for
methodological reasons: Depending on one’s research question, when selecting CoPs
for inclusion in a study it may be necessary to take this into account.
Table 4 compares six developmental models. Two are lifecycle models (McDermott,
2000; Wenger, 1998a), two employ an evolutionary capability development perspective
(Gongla & Rizzuto, 2001; Wenger et al., 2002), and two are syntheses (Lai et al., 2005;
Tarmizi & De Vreede, 2005). Lifecycle models view development as a one-way
process, whereas evolutionary capability models allow for maturing or dissolving at any
stage. Rather than recount the models in detail or debate their relative merits, I
consider when, in relationship to a CoP’s development, KT and embedding might be
expected to occur.
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2.4.2.3.1

Early stages

In the early stages of development, CoP structures, systems and relationships are
established. Key activities are building membership and connections, finding common
ground, building a common vocabulary, designing the community, formalising
operating principles, building trust, establishing core members, and generating energy.
These stages can be seen as setting the foundational conditions for subsequent KT
and embedding.

2.4.2.3.2

Middle stages

In the middle stages, the CoP is mature and its members actively share knowledge. It
seems that the conditions are now right for KT and embedding to occur. In Gongla and
Rizzuto’s Engaged stage the focus is on access and learning. Enabling people
behaviour includes developing trust, loyalty and commitment, modelling knowledgesharing, telling community stories and building the knowledge base. Process support
includes supporting tacit knowledge exchange, developing and disseminating
communications, gathering and managing feedback, correcting problems and
adjusting. In the Active stage, the focus is collaboration (ibid).
Key issues in the Maturing stage include managing boundaries to avoid distraction,
and shifting from sharing to organising knowledge (Wenger et al., 2002). The CoP may
begin to share an explicit learning agenda. At the Stewardship stage, key concerns
include maintaining relevance, finding a voice in the organisation, keeping the tone and
intellectual focus lively and challenging, and staying at the cutting edge (Wenger, et al.,
2002). CoPs may find their domain, membership and practice expanding. To stay
relevant, they may need new ideas and approaches. Stewardship requires managing
tensions between ownership and openness, and between maintaining focus and
expanding. These tensions may pose a challenge to the embedding of knowledge.

2.4.2.3.3

Late stages

In the final stages, CoPs close, adapt or transform. Members may disengage and
activities may cease. According to Wenger’s (1998a) model, the CoP is inactive in the
final Memorable stage, but it retains its memories, stories and artefacts. (This may
facilitate reflective practice, promoting embedding at an individual level.) While Wenger
et al.’s later (2002) model dispenses with this stage, it is used by Tarmizi and de
Vreede (2005). Unfortunately there is a lack of research into CoPs at this late stage of
development.
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Table 4: Stages of CoP development: Comparison of six models, highlighting when knowledge
embedding is likely to occur.

2.4.2.3.4

Summary: Developmental stages of CoPs

A review of literature on the stages of CoP development suggests that embedding is
most likely to occur at the middle and/or late stages of a CoPs lifecycle. As a CoP
matures, its focus moves on to learning, knowledge building and systematising
knowledge. This can be seen as requiring a significant amount of KT. As it enters the
late stages, the repository may facilitate reflective practice, leading to embedding of
knowledge. The structures that facilitate the embedding of knowledge appear to be laid
in place much earlier. The implication is that, unless conducting a longitudinal study, it
would be most useful to select CoPs that are well established if studying the
phenomenon of embedding.
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2.4.2.4 Roles in online CoPs
One of my research sub-questions concerns how roles contribute to the embedding of
knowledge through online CoPs. I therefore briefly summarise research on the topic of
roles. I firstly consider literature that considers the activity profile (level of participation)
of CoP members and then studies of the functional nature of CoP members’ roles.
(Space does not permit a detailed review of research into specific CoP roles, such as
the facilitator.)

2.4.2.4.1

Core and peripheral members

CoPs are known to have different levels of participation in terms of communication and
involvement. There is typically a small leadership group, a core group of active
members, and a larger group of peripheral members (Wenger, et al., 2002). Those in
the core group identify topics of interest and help to move the group along the learning
agenda (Wenger et al., ibid). Wasko and Teigland (2002) studied an online CoP of
legal professionals using social network analysis. They found that the community’s
knowledge exchange was sustained by a critical mass of individuals (4% of members).
This core group was not exclusive in that its members largely communicated with noncore members. The core group is described by Timbrell et al. (2007) as a key concept
that characterises an online CoP. They argue that the essence of coreness is not
simply about participation rates and requires further attention in research.
Wasko and Tiegland (2002) found a group of peripheral individuals who helped to
sustain the CoP by infrequently posting responses to others. There was a further group
of seekers who only asked questions. The role of the lurker has also received attention
(Nonnecke & Preece, 1999; Nonnecke, et al., 2004; Rafaeli et al., 2004; Soroka &
Rafaeli, 2006; Timbrell et al., 2007). A lurker is a member who does not post to the
online CoP discourse, but may follow the online discourse, and may later become a
more active member. The possibility of the lurker contributing to offline KT amongst
non-active CoP members has not been investigated.

2.4.2.4.2

Functional roles

Fontaine (2001) proposes the following four categories of functional CoP roles, based
on a synthesis of case studies. (This study does not distinguish between online and
offline CoPs, but appears to assume that CoPs have an online dimension.)
(i) Knowledge domain roles are filled by people who “embody deep knowledge of the
practice” (ibid, p.17). They include subject matter experts (SMEs), core community
members, and members – the glue that holds a CoP together (ibid).
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(ii) Leadership roles are filled by leaders and sponsors who provide CoPs with
legitimisation, visibility, strategic direction, and funding.
(iii) People performing three knowledge intermediary roles are responsible for
facilitating the exchange of knowledge by capturing, codifying, retrieving and
transferring it. These are:
Facilitators, who build a positive community dynamic, shepherd conversations
and connect members with each other and experts. They “encourage and
energize participation by interacting with the community, by endorsing ideas,
and by directing knowledge to the appropriate experts” (ibid. p.19) Tarmizi and
de Vreede (2005) examine this role in depth, outlining the facilitation activities
needed at different developmental stages;
Content co-ordinators – the “ultimate” knowledge sources (Fontaine, p.19), and
Journalists, who focus on capturing and codifying knowledge.
(iv) Support roles are filled by mentors, event co-ordinators and technologists.

2.4.2.4.3

Personality-based roles: Connectors, Maven and Salesman

While Tarmizi and de Vreede and Fontaine emphasise the nature of activities
performed by (mainly) appointed role-bearers, members’ personality characteristics
may also play a role in KT. CoP roles have been characterised on this basis by Nichani
and Hung (2002), who draw on Gladwell (2000), arguing the importance of the
intermediary roles connectors, mavens and salesmen in online CoPs. In his bestseller,
The Tipping Point, Gladwell (ibid) demonstrates how these roles can impact on social
epidemics. Connectors are natural boundary spanners who have a gift for connecting
people. Mavens are natural information specialists and brokers, while Salesmen are
born charismatic persuaders.

2.4.2.4.4

Roles and KT: A research gap

There is an opportunity to investigate the relationship of CoP roles on KT. Thomson et
al. (2005) applied Fontaine’s roles in a discourse analysis study, aiming to investigate
the relationship between roles and depth of learning. They contend there was a
positive correlation between reported levels of learning, level of interaction and roles
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adopted. However, the research was inconclusive, with a low response rate and using
a problematic analysis tool.

2.4.3 Reconceptualising the online CoP
Most research into online CoPs to date has been conducted in the context of
‘traditional’ online CoPs – private spaces, bounded by a shared online platform and
using facilitated forums. However, recent technological developments and an emerging
set of alternative CoP literature have challenged assumptions about what qualifies as
an online CoP. The definition has not changed, but it is necessary to expand the
parameters for inclusion.
2.4.3.1 Online CoPs in blogging and discussion networks
Efimova and Hendrik (2005), Hodkinson (2006) and Wei (2004) and Kaiser et al.
(2007) have identified online CoPs in the high-density areas of reciprocal connections
in blogging networks. In blog-based communities, discussions are neither bounded nor
facilitated, but instead are distributed amongst the blogs of members who employ
practices such as tagging, RSS feeding and social bookmarking, to monitor the
conversation. Similarly, Murillo (2007) have identified online CoPs in the dense areas
of Usenet discussion networks, screening them for a fit with Wenger’s original CoP
characteristics.
Awareness of these manifestations of the online CoP is very recent, so studies
concerning the facilitators of KT have not yet been conducted in these settings. These
recent developments suggest that there are alternative paths for the development of
online CoPs: they may either arise as an extension of (co-located) organisational
groups or develop in an emergent way from networks. Murillo (ibid) predicts that this
will occur if a network of practice becomes more energetic and develops a coreperiphery structure. While the former kind of online CoP has a shared offline
dimension, the latter does not.
2.4.3.2 Castro’s CoP ecosystem model
Castro (2004, 2006) provides a further challenge to the conception of online CoP,
proposing a more holistic, fully inclusive perspective. Building on the theme that
different CoPs co-exist, with individuals belonging to more than one CoP (Hildreth et
al., 1998; Wenger et al., 2002), he argues that any group of practitioners can now set
out to shape practice – there is no single practice (2004, p.4). Secondly, he argues that
with the Internet, costs of collaboration and information exchange have decreased,
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leading CoP members to communicate more frequently than before: “Now we can see
more frequent interactions, hundreds of times more activity than in primitive
communities” (p.5). This is coupled with a diminishing importance of face-to-face
communication, and a less formal approach to written communication. Thirdly, there is
greater information longevity, as the ability to store, find, and retrieve documents has
increased, and as exchanges amongst members are readily codified. These factors
have resulted in many more CoPs than previously.
In addition, online communication channels are now typically open, creating few
barriers to access. CoPs therefore operate in a universal theatre, overlapping with
other communities that deal with the same subject (p.6). The participation of individuals
in more than one CoP within a field is common, so the domain is no longer the main
boundary between communities. Based on these arguments, Castro proposes a model
of a wide conversation space in which an individual may participate as a core member
in some communities and in a peripheral way in others; the CoP Conversation Space
Ecosystem (2004, 2006; see fFigure 4).
The model is a system containing a set of people and their conversations. Individual
CoPs are “nuclei of activity within a wider ecosystem” (p.8). They take on different
shapes and are differentiated primarily by their culture and set of information (ibid).
Individuals select communities according to the suitability of the IT platform, the degree
of fit with their learning needs, and the level of cultural fit. A key feature of Castro’s
model is that “information gathered in one place…may have an echo and reflection in
several ways across the conversation space” (ibid, p.8). This suggests the possible
existence, at system level, of a knowledge-amplification effect and a thematic
convergence effect in conjunction with KT.
Castro’s arguments are convincing in light of the recent explosion of social
technologies, such as the freely available Web 2.0 tools (for example, wikis, blogs,
social bookmarking tools, and Twitter) and his work is significant in introducing the
theoretical concept of an ecosystem of interconnected CoPs. The arena for interaction
amongst professionals has, without doubt, increased dramatically in complexity since
Lave and Wenger’s discovery of CoPs, with such new online tools allowing for
concurrent professional communication in diverse online contexts. Various questions
of potential significance arise; for example, in what ways do these online contexts
differ, how does this impact on their use, and how are they used in relationship to the
CoP ecosystem as a whole? Castro’s discussion of the model can, perhaps, be
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criticised for its failure to consider of the offline dimension(s) of the CoP ecosystem. If
an ecological view of CoPs is to be adopted, it can be argued that this is a significant
omission.

Figure 4: Castro’s (2006) CoP conversation space ecosystem

Murillo (2008) has noted that, “for individuals, it will not be virtuality or co-location that
matters most, but the fact that for different problems, different communities of practice
are better resources, because of their area of expertise or because of the people that
participate. Hence, people will likely seek membership in both co-located and virtual
communities of practice and adjust their participation to fully exploit learning and
identity-acquiring possibilities.”

2.4.4 The need for new CoP theory to explain KT
Several authors have highlighted the lack of theory to explain how online CoPs work
and the problem of assuming that Wenger’s theory can be translated to fit the online
context (Brown & Duguid, 2000; Castro, 2006; Hargreaves, 2003; Zhang & Watts,
2003). As Castro has noted, “the new observable creature does not fit well within the
old theoretical framework” (2006, p. 3). In relationship to this study, it is questionable
to what extent situated learning, a concept designed to explain the immersive face-toface process of professional knowledge acquisition in CoPs (Lave and Wenger 1991)
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is applicable in the online context. Where, from amongst the many available online and
offline channels, should the professional be seen as being situated? Can a
professional be situated in many places? It appears there is need for a new
explanation of how professional KT occurs in the context of online CoPs. These are
issues of significance to my research. This literature review has highlighted a lack of
theory to adequately account for the process of professional learning or knowledge
embedding (‘deep’ KT) in the context of online CoPs.

2.4.5 Section summary: Online CoPs and knowledge embedding
In this section, I have reviewed literature relating to how online CoPs may support KT
and embedding. There is little understanding in this area. Although the complexity of
human behaviour has been highlighted in relationship to the moderators of KT, and the
complexity of CoPs is recognised, this research does not acknowledge that KT itself
may be a complex process, relying largely on an input-output view of KT. In the case of
professional change, such a view may provide only part of the picture.
The review has highlighted a number of themes of potential relevance. These include
the apparent suitability of new conversational technologies for supporting social
interactions and therefore KT, the suggestion that online CoPs may promote
embedding through reflective practice, the possibility that differentiated social online
contexts have a differing influence on KT, and the suggestion that KT and embedding
are more likely to occur during the middle and late stages of a CoP’s development.
There is also an opportunity to explore how particular roles (notably the knowledge
intermediary or boundary spanner) function in relationship to the transfer and
embedding of professional knowledge.
It is necessary to acknowledge that online CoPs have themselves undergone recent
change. They have become more complex and more interconnected and have
developed new manifestations, appearing in blogging networks. Castro’s (2006) CoP
Conversation Space Ecosystem model has been noted as worthy of investigation.
Challenging assumptions about online CoPs, it portrays the online CoP setting in which
today’s professionals operate as a complex system of diverse online communication
spaces. This is a far more complex system than the traditional online CoP model.
Castro’s description of the echoes and reflections that arise suggests a degree of
thematic repetition and redundancy that may be conducive to the embedding of
knowledge. His model is also significant owing to the potential number of boundaries
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involved across which KT may occur and it highlights the need for theory to explain
how online CoPs facilitate KT and embedding. Lave and Wenger’s situated learning
theory seems unsuitable, due to the highly fractured nature of the online CoP
environment, in which an individual may simultaneously participate in multiple online
CoP contexts.

2.5 Summary of literature review
The NZ government has initiated a project to embed knowledge about effective
teaching at system level. It relies on the transfer of knowledge via CoPs and online
CoPs. However, there is a lack of research to suggest how this should occur and what
issues are involved. My research addresses this gap head-on. In this chapter, I have
summarised a range of theoretical and research-based literature of relevance to my
research question.
In the first section I have outlined the transformational agenda infusing my research
setting. Four issues are driving change in schools: (1) the government’s focus on more
effective and equitable teaching, leading to a system level imperative; (2) a global
initiative to transform schooling to as to produce citizens with suitable competencies for
a knowledge society (reflected in the transformed curriculum); (3) a view that IT can
help facilitate change in teaching (in the ‘right’ direction); and (4) a vision of knowledge
about what works in education as driving change. These converge to underpin my
project.
The research reviewed in the second section indicates that in order for a KT and
embedding strategy to be successful in the context of transformative professional
change, it must take account of needs and issues that arise at all three levels: At the
organisational, or meso level, knowledge embedding must account for (a) the stagedependency of the embedding process and its moderators; (b) the need to foster the
ongoing social conditions that facilitate embedding, and (c) the need to build contextual
structures that institutionalise the use of new knowledge. At the individual (micro)
level, research in KM, education and cognitive science demonstrates unequivocally
that embedding must allow for the individual reconstruction and personalisation of
professional knowledge, including interpretive frameworks and beliefs, for adequate
peer support, and for the building of cognitive congruence amongst peers, so as to
foster absorptive capacity. Literature in KM, health and education shows that at the
macro (system) level, it is necessary to consider the role of knowledge brokers and
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intermediaries, as well as external experts, in supporting individuals and organisations
(Farkas et al., 2003; Hutchinson & Huberman, 1993).
In the third section I have summarised literature relating to how IS and online CoPs
might facilitate the transfer and embedding of knowledge. I have highlighted new
developments in the manifestations in online CoPs, noting the implications of this for
research. I have argued that there is a need for new CoP theory to explain how KT and
embedding is facilitated through online CoPs.
The extant literature provides no clear answer to the question, how do online
Communities of Practice (CoPs) facilitate the transfer and embedding of professional
knowledge? The ‘baseline position’ could be summarised as follows: The embedding
of knowledge (making new knowledge stick) is seen as essential to the knowledge
transfer (KT) process, yet the way in which embedding occurs is poorly understood.
Furthermore, the literature presents an apparent dichotomy, with embedding being
presented by some researchers as a finite stage of KT, and by others as an ongoing
process. Both views appear useful, yet this dichotomy has neither been noted nor
addressed. In addition, different challenges to knowledge embedding seem to exist at
different level of analysis (organisation, individual, and system). This suggests a
possible need for different knowledge embedding solutions at each level. Finally, within
respect to how online CoPs might facilitate knowledge embedding we know virtually
nothing: Despite the strong linkages between early CoP theory and the deep transfer of
professional knowledge (Lave and Wenger, 1991), the online CoP literature is typically
restricted to investigating knowledge sharing in lieu of actual knowledge transfer.
This project seeks answers to a strongly relevant research problem. For governments
and organisations, there is abundant potential to capitalise on a better understanding of
how online CoPs work. Massive investments have been being made in IT
infrastructure, and there is both a growing awareness of the value of KM and a concern
with using knowledge to drive system-level transformation. According to Fullan (2009),
whole-of-system reform has come of age. This is also the age of the Internet. Owing to
these factors, the recent evolution and widespread availability of online communication
technologies, and the lack of online CoP theory, it is timely to address the identified
research gap.
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3 Research Strategy, Design and Method
3.1 Introduction
In this chapter, I outline my research strategy, design and methodology. The aim of my
research project was to generate theory that helps to explain a phenomenon about
which little was previously known – how online Communities of Practice (CoPs)
facilitate the transfer and embedding of professional knowledge. In approaching this
question, I adopted an interpretivist epistemology. I used the case research strategy
(Yin, 2003) and qualitative research methods. My approach to the generation of theory
was inductive, based on a reflexive and iterative analysis process. The type of IS
theory I set out to produce was explanatory (Gregor, 2006).
I begin by discussing the research paradigm then justify my chosen research strategy,
design and methodology. Following this I describe the stages of the research process,
my data collection and analysis methods and my approach to the generation of theory.
I also discuss how I managed the assurance of quality and rigour in this project.
Finally, I identify key issues and challenges that arose and describe how I managed
these.

3.2

The research paradigm

3.2.1 The philosophical paradigm in IS research
A philosophical paradigm – the researcher’s interpretive framework, or worldview –
enfolds any study in the Social Sciences. It guides the way in which the researcher
conceives of their research objectives and approaches the research process, and it
influences the nature of the research outcomes. Some authors have used the
metaphor of a net to describe how the research paradigm operates. Bateson (1972)
sees the researcher as being “bound in a net of...premises which – regardless of
ultimate truth or falsity – become partially self-validating” (p.314).
Denzin and Lincoln (2000) see this net as having three dimensions: (a) the
researcher’s ontological perspective (what is the nature of reality?), (b) their
epistemological views (what is the nature of the relationship between the inquirer and
knowledge?), and (c) their methodological premises (how does one gain knowledge of
the world?) (p.19). Because of the influential nature of the net, it is important for
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researchers to identify their research paradigm, relating it to the methodological
literature, and acknowledging its role in framing and constraining their perspective.

3.2.2 The ontological dimension
The ontological dimension of the research paradigm (what is the nature of reality?)
describes the type of belief system that underpins a research project. A realist
perspective is one in which the external world is seen as made up of “pre-existing,
hard, tangible structures which exist independently of an individual’s cognition”
(Fitzgerald & Howcroft, 1998, p.319). A relativist perspective, on the other hand, is one
in which the researcher believes that “multiple realities exist as subjective
representations of the mind” (ibid, p.319). I have approached this research project
within a relativist ontological view.

3.2.3

The epistemological dimension

The epistemological dimension of the research paradigm identifies the researcher’s
knowledge claim – their view on their own relationship with knowledge (Cresswell,
2003; Crotty, 1998; Denzin & Lincoln, 2000). Traditionally, a dichotomy has been seen
as existing between positivist research (positivism) and interpretivist research
(interpretivism). Positivism is an approach derived from the physical sciences, based
on the beliefs that the world conforms to fixed laws that can be explained by causality
and that complexity is best managed by reductionism. Positivist epistemologies
emphasise objectivity, measurement and repeatability (Fitzgerald & Howcroft, 1998).
Post-positivism, is a more recent epistemological view that recognises that a
researcher cannot be completely positive about their claims on knowledge.
Interpretivism is based on the view that that there is no universal truth and
understanding must therefore arise from interpretations created from within the
researcher’s frame of reference. Reality is seen as a subjective social product that is
constructed and interpreted by humans, according to their beliefs and value systems
(Myers, 1997; Orlikowski & Baroudi, 1991). Research in this tradition aims to
understand phenomena through the meanings people assign to them, and as meaning
emerges through human complexity (Darke, et al., 1998; Kaplan & Maxwell, 1994).
According to Klein and Myers (1999), interpretive research is now an important
tradition with the potential to produce deep insights into IS phenomena.
Myers (ibid) and Orlikowski and Baroudi (ibid) describe a third epistemological
category, critical research, according to which knowledge is historically and politically

57

constituted. (Creswell places critical research within the category advocacy/
participatory research.) The critical position sees knowledge as constrained by political,
social and/or cultural domination. Research in this tradition is change-oriented and
issue-orientated, encompassing feminist research, radicalised discourse, critical theory
and disability enquiry.
There is some disagreement as to whether the three above epistemologies are
necessarily opposed or whether they can be accommodated within the one study
(Myers, ibid). Creswell’s (2003) pragmatism, a pluralistic, problem-centred approach,
allows for the pragmatic exchange or integration of perspectives. He sees it as a fourth
epistemological option.
I adopted an interpretivist stance for this research and explain why in section 3.2.5.

3.2.4

The methodological dimension

The methodological dimension of the research paradigm identifies the researcher’s
views about how knowledge is best gained. Quantitative research methods are based
around using measurements and statistics to test and validate theory, and to ascertain
whether it can be generalised. Qualitative methods are designed to build a rich, deep
understanding of a phenomenon as it occurs within a particular context.
Denzin and Lincoln (2000) view qualitative research as a situated activity that places
the researcher in the world. They see the qualitative researcher as employing various
interpretative practices to help make this world visible (ibid, p.3). This involves making
sense of phenomena in terms of the meanings that people bring to them.

3.2.5 Philosophical and methodological stance of this study
I approached this study with an interpretivist epistemology. I saw this as a suitable
philosophical approach for investigating the rich social interactions that may be
occurring in online CoPs, and equally suitable for framing a study about the embedding
of knowledge – known to be a subjective, complex and abstract phenomenon that
cannot exist independently from its use by people. I saw interpretivism as providing me
with the best opportunity for gaining deep insights into the research phenomenon, as
convincingly argued by Klein and Myers (1999) and others.
My approach to data gathering and analysis was through qualitative methods. Because
qualitative methods, unlike quantitative methods, focus on ordinary events in natural
settings they are considered most suitable for revealing complexity and eliciting a
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depth of understanding (Miles & Huberman, 1994). This is the goal if one is asking a
how question. Qualitative methods are also seen as highly suitable for exploring a new
area and generating conceptual frameworks (ibid, p.1). This is partly due to their
flexibility: unlike quantitative methods they can be varied in the course of the study,
according to the nature of emerging findings.
This flexibility proved beneficial to me in several respects. It allowed me to revise my
interviewing technique to account for participants’ understandings about online CoPs,
eliciting more valuable data. More critically, it allowed me to adjust my research design
in the course of data collection, so as to incorporate an additional online CoP: this nonofficial online CoP played a key role in the knowledge embedding process, but did not
fit traditional descriptions of an online CoP. My choice of qualitative methods allowed
me to revisit the literature and revise my initial conceptions about the nature of online
CoPs, based on emerging definitions. I amended the study design and gathered further
data to understand the role of this new CoP. Without this flexibility my study is unlikely
to have led to the generation of multi-level theory.

3.3 The research strategy: case research
In addition to the research paradigm, the researcher must select a strategy of inquiry to
frame and guide their research (Cresswell, 2003). I have used case research (Yin,
2003), a strategy that “investigates a contemporary phenomenon within its real-life
context” (p.13). Case research is considered to be particularly well suited to the IS
field, due to the fact that the focus of IS is not on technology per se, but on the
relationship between IS and its organisational or social environment (ibid). Case
research supports the field’s aim to “understand the complex and ubiquitous
interactions among organizations, technologies, and people” (Dubé & Paré, 2003,
p.598). It can also help researchers and practitioners to keep up with the rapidly
changing nature of IS and organisations, suggest new lines of reasoning, and highlight
opportunities, challenges and issues (ibid).
Case research strategy is seen as versatile and pragmatic (Dubé and Paré, ibid; Yin,
ibid) in that it can be used in conjunction with either a positivist, interpretive, or critical
philosophical perspective. It most commonly employs qualitative methods, but may
also use quantitative research methods, or a combination. Yin (ibid, p.11) describes the
ideal approach as whatever works best in relationship to a study’s problem and
research question. Due to fit with the IS field, its versatility, and its recently history of
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successful use, case research strategy has become well-respected and is probably the
most-used research strategy in the IS field (Darke et al., 1998; Dubé & Paré, 2003).
This does not mean, however, that it would be a suitable for every study within IS.

3.3.1 The case for case research
According to Yin (2003), case research is the most appropriate research strategy when
the researcher has little control over events, the focus of research is a contemporary
phenomenon within a real-life context, and/or when how or why questions need to be
asked. All three of these conditions were present in my study. Firstly, the events I
investigated concerned the movement of knowledge within and between communities
from which I was excluded and over which I had no control. Secondly, the context for
the study was a contemporary phenomenon, a government strategy designed to
transform teaching while fostering the use of ICT for effective teaching. Thirdly, the
question guiding my study was a how question.
A further aspect of case research that made it suitable is the fact that it can be
generalisable to theoretical propositions (Yin, ibid). Viewed from an interpretivist
stance, theoretical generalisations should not be seen as wholly predictive for future
situations, but rather viewed as tendencies (Bhaskar, 1979; Walsham, 1995). Walsham
has adapted Yin’s (implicitly positivist) concept of case research generalisability,
proposing four types of generalisation that can arise from case research in the
interpretive tradition: the development of concepts, the generation of theory, the
drawing of specific implications in particular domains of action, and the contribution of
‘rich insights’ (ibid, p.79). My study resulted in all four types of generalisation.
Various sub-categories of case research strategy have been identified, including
explanatory, descriptive, and exploratory (Yin, ibid). This study was explanatory in
intent. It also had an exploratory flavour in that it sought to generate new theory,
through a process of induction, in an area in which there is a lack of existing
understanding surrounding the phenomenon being studied. As the literature review has
demonstrated, no prior theory explains how knowledge is embedded in the context of
the online CoP.

3.3.2 Case design: a single, unique case
The phenomenon being studied in case research must occur within clearly defined
contextual boundaries (Miles & Huberman, 1984; Yin, 2003). Case research may adopt
a single or a multiple case design. Yin recommends multiple case design owing to its
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suitability for comparing and contrasting cases and for testing theory. However, he
notes that a single case design is likely to provide the researcher with considerable
richness in terms of events, people and data, leading to a depth of understanding
(ibid). Yin sees a single case design as the most appropriate approach if the case is
critical (i.e. it meets the conditions required for testing a theory), revelatory (based on a
previously inaccessible situation), or unique in nature. In this study the selected case –
the ICT PD programme – was unique. However, it had a number of embedded subunits, providing an opportunity to capitalise on some of the advantages of a multiple
case design.

3.3.3 The case: ICT PD programme for schools
The ICT Professional Development (ICT PD) programme was a government-funded
three-year programme for NZ schools. It presented a unique opportunity in that one
third of NZ schools were participating in it at the time of my research, grouped into
around 100 self-selected clusters. I saw the programme as a suitable case for
investigating my research question because of its system-level goal. It aimed to foster
change in schools, with the goals of improving teaching and learning through the use of
ICT, and strengthening CoPs through increased collaboration. There was also an
implicit higher-level transformative goal behind the programme, as is evident in the
following quote from the programme provider:
What we have seen in the (ICTPD cluster) programme to date is that we
are not learning how to use ICT nor are we involved in developing ICT
resources to match our curriculum. We are working on a new pedagogy
for learning - looking at a new way of teaching… (Ham, cited by
Cognition, 2007)
As a unique Case, the ICT PD programme met Yin’s (2003) criteria for using a single
case. It also provided a setting that was suitable for gaining a rich picture of CoPs
because it supported a community-centric approach: Schools in NZ are self-governing
and the MOE had fostered a ‘grassroots’ approach through which schools and clusters
determined their own programme outcomes.

3.3.4 Rationale for a single case design
Although the ICT PD programme was unique, it would have been possible to approach
this study as a multiple case, focusing the unit of analysis at the level of the cluster.
This could have provided certain advantages, such as opportunities for comparative
analysis and theory testing. However, I saw the benefits of the single case approach as
outweighing these advantages: Viewing the programme as a single case allowed for
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consideration of the different system levels at which KT could potentially occur. I
envisaged that KT would be occurring within schools and clusters, but also potentially
between clusters within the programme. In other words, I felt that a single case would
best support the possible emergence of a picture of both cross-boundary (cross-CoPs)
and internal (intra-CoP) knowledge transfer and embedding. This was most likely to
produce findings relevant to the government’s concern with systemic level transfer.
In summary, I saw the single case approach as being richer and more suitable for
investigating an issue of systemic concern. It allowed for the analysis of knowledge
flows at several levels; within and across communities, and over time.

3.3.5 The case structure
In case research the unit of analysis may be at the level of an individual, an event, or
an entity (Yin, ibid). In this case it was an entity: the ICT PD programme. I originally
planned to include six school clusters (CoPs) as subunits of the case – three
secondary and three primary, as well as national facilitators and the programme leader.
School clusters were to be recommended to me by programme facilitators, based on
their perceived suitability – i.e., their maturity as CoPs, which the literature suggested
was likely to be indicative of KT activity, and their use of online communication
amongst the teacher community – and their achievement of programme objectives.
Based on data supplied by the MOE, I identified 20 clusters that would be in year 3 of
the programme when I conducted my interviews in 2007, and a further 40 that would
have recently completed the programme. This created a potential pool of 60 mature
CoPs.
While I relied largely on the facilitators as intermediaries in locating suitable CoPs, a
notice was also placed on my behalf, on a listserv sent to all programme clusters,
inviting clusters in the third year of the programme with active online CoPs to
participate. I was surprised to find that, despite the apparently large pool of candidate
communities, it proved impossible to identify six suitable online CoPs within my
timeframe: Several clusters had promoted their use of online CoPs to facilitators but
were operating student-teacher communities only. In several cases, online CoPs
turned out to be no more than resource banks. Other clusters that were keen to
participate but were only just setting up online CoPs. After following a surprising
number of false leads, I risked both project slippage and wearing out the patience of
my business sponsors. I therefore embarked on the study with only four CoPs as
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subunits: two primary clusters (CoPs A and B) and two secondary school clusters
(CoPs C and D).
I later included a fifth CoP – CoP E. This online CoP revealed itself only after I had
begun interviewing. It was very different from the four cluster-based CoPs in that it had
a highly distributed, open membership, no facilitator, and was based in a blogging
network. It also had no formal association with any cluster, so was not associated with
any organisational goals. CoP E was a valuable addition to this interpretative study
owing to its complementary nature, its dynamism and its overlapping membership with
the cluster-based CoPs. By adding it to the case I introduced complexity and reduced
the equivalence of subunits, but this was more than compensated for by the depth of
understanding it came to provide: I came to recognise it as a middle layer CoP that
was instrumental in KT at programme level. The structure of the case is illustrated in
Figure 5.

Figure 5: The case structure showing overlapping CoP membership

Despite the above issues, the sample included a wide geographical distribution of
schools. Across the five CoPs, I interviewed 47 individuals based at schools in
Southland, Otago and Marlborough in the South Island, and Wellington and Hawke’s
Bay in the North Island. A full case breakdown is provided in table 8 in Chapter 5.

3.4 The role of the researcher
The interpretive tradition recognises the researcher’s role as central to the research
process and results. The researcher must undertake “… the difficult task of accessing
other people’s interpretations, filtering them through their own conceptual apparatus,
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and feeding a version of events back to others.” (Walsham,1995, p.77). Although there
is no attempt to aim for “objectivity” or “neutrality”, the researcher must acknowledge
how their role as an interpreter impacts on data analysis, interpretation and the
presentation of findings.
Walsham (ibid) identifies two different roles that can be played by the interpretive
researcher: the outside observer and the involved researcher. Neither of these roles is
viewed as an objective reporter, owing to the subjectivity involved in the collecting,
analysing and reporting processes; and the possibility that the researcher may
influence the interpretations of those being researched – the double hermeneutic
(Giddens, 1987).
I adopted the outside observer role, as is typically done in case research (Walsham,
ibid). This role required me to preserve some distance from the research setting and
participants, which was not difficult. I had no personal stake in the interpretations or
outcomes, and no formal alignment with stakeholders. This was an advantage, given
that participants were relatively frank about their opinions. The disadvantage of this
role was that I was unable to get a strong sense of the research setting from the inside.
Walsham (ibid) has suggested that an outsider is unlikely to be privy to sensitive data,
but I established good rapport with most participants and did not find this to be the
case.
The wider setting for the study was the NZ school system, and the type of knowledge I
studied was to do with teaching. Given this, the fact that I did not have a background
as a teacher can be seen as both an advantage and disadvantage. It was a
disadvantage to the extent that I did not have a ready understanding of the issues and
concepts relating to teaching and its day-to-day challenges. I needed to be ever-alert
for nuances, and to request validation of emerging understandings. (This was
moderated by the fact that I had worked in the education sector – in publishing and
website management – for five years, so was familiar with current issues and teaching
terminology.)
My outsider perspective provided compensatory benefits. I believe that this role made it
easier to see factors relating to the knowledge transfer and embedding processes (as
distinct from teaching per se) and also factors unique to the cultural setting. My
outsider’s role also made it relatively easy to be open to emerging understandings of
the teacher’s role, as I lacked a strong personal opinion. I need to declare some bias in

64

that I had an affinity for the goals of the ICT PD programme and saw it as a worthwhile
programme.

3.5 The research process
My research process was iterative and flexible, in order to allow for the emergence and
progressive confirmation of findings. Figure 6 provides a detailed outline of this
process. I undertook four phases of data gathering and analysis.

3.5.1 Phase 1
The first phase (Data Collection/Analysis Phase 1) was focused on eliciting key
issues, themes and categories in relationship to the research question. I gathered data
(semi-structured interviews with teachers and principals, online data and programme
documentation) from two CoPs and analysed this, creating a set of progressively
refined interpretive categories leading to an emergent set of factors, processes and
issues (see section 5.8). During this stage I iteratively refined my interview approach in
line with teachers’ understandings of key terms and the issues that were emerging.

3.5.1 Phase 2
In the second phase (Data Collection Phase 2/Analysis Phase 2) my focus was on
exploring, teasing out and understanding the preliminary themes and issues in more
depth, as well as identifying issues specific to primary versus secondary schools,
leading to the emergence of theory. I conducted interviews with two further CoPs and
the project leader, while conducting iterative analysis. During this stage, my view of the
case became simultaneously clearer and less clear: On one hand, I gained rich and
valuable new data from both CoPs. This enabled me to develop a preliminary
theoretical model to explain the stages of the embedding process in schools: the
knowledge embedding cycle. I also uncovered a series of contributing sub-processes
facilitated by online CoPs. On the other hand, I found that key members of CoPs A, B
and C belonged to a non-official online CoP that appeared to play a key role in
facilitating KT at a national, or system level. Once this CoP became visible to me, I
reviewed the literature, finding that my initial conception of CoPs had been too narrow
– there were precedents for viewing this group of edubloggers as a CoP. I amended
my case design to include CoP E and embarked on another round of data gathering
and analysis, focused on understanding the role of this new CoP. The key outcome of
including CoP E was that my perspective of the case structure had shifted firmly to a
multi-level view: CoP E operated at a different level to the other CoPs.
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Figure 6: Overview of the research process

3.5.2 Phase 3
The third phase (Data Collection Phase 3 /Analysis Phase 3) was based around
refining and extending my theory. I interviewed five additional members of CoP E and
analysed these interviews together with extensive blog/Web 2.0 records. This led to the
emergence of two new theoretical mechanisms through which online CoPs facilitated
embedding process: a micro-level theory based around the themes of crossings and
polycontextuality and a macro-level theory based around the role of CoP E as a middle
layer CoP. The increasing richness of my findings during this stage were due to a
combination of my increasing familiarity with the data, my growing interpretive
sensitivity and – most importantly – the fact that CoP E was the most active online CoP
of those studied: It was essentially a community of boundary-spanning individuals.
This resulting expansion in theory at this stage provided me with richer answers to the
how question, which is appropriate for an interpretive and inductive research process.
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It was now necessary for me to review previous data in light of my new understandings
and to check the preliminary theory with participants.

3.5.3 Phase 4
In the final stage, my emphasis was on refining, streamlining and unifying the
components of my theory. I conducted participant check workshops with self-selected
members of all five CoPs, inviting these people to contribute anonymous feedback via
a wiki (editme.com). This provided confirmation and feedback that allowed me to
further refine the theory. I then reviewed critical data from all CoPs and conducted
more analysis in light of (a) participant feedback, (b) my micro- and macro-level ideas
and (c) the literature. This was a highly iterative and reflexive process. I reviewed new
literature in cognitive science and psychology. Once I had reached theoretical
saturation and the improvements became small, I moved on to finalising the theory and
writing and reporting my results. The outcome was a three-tier explanatory theory.

3.5.4 Data collection procedures
Qualitative methods involve the collection of a range of empirical materials that
describe “moments and meanings” (Denzin and Lincoln, ibid, p.3). A variety of
materials can generate a deeper understanding of the phenomenon being studied by
providing different views of the research phenomenon. The qualitative researcher must
act as a bricoleur, piecing together an in-depth understanding of the phenomenon
(ibid). A further reason for using multiple data sources was my desire to gain visibility
of KT that might be occurring at different potential levels. I conceived these levels as
being the individual (I), the school (S), the cluster (C) and the programme (P).
Creswell (2003) classifies qualitative data collection techniques into four groups:
observations, interviews, documents, and audiovisual data (p.17). I used all of these
techniques, apart from observations. My data sources, and their potential level of KT I
saw each source as supporting, are summarised in table 5. (I have replaced Creswell’s
category audiovisual data with online records.) I used two main data collection
procedures: semi-structured interviews and the harvesting of diverse online records.
Interviews are considered a critical data source in interpretive research – they are the
means through which the researcher can “best access the interpretations that
participants have regarding the actions and events which…are taking place”
(Walsham, 1995, p.78).
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Data
category

Details

Interviews

Online records

I

S

C

P

Semi-structured interviews

√

√

√

Members’ check workshops

√

√

√

Online forums

√

√

√

IM records (Skype, ichat)

√

√

√

Videoconferencing records

√

√

√

Blogs

√

√

Wikis

√

√

Podcasts/ Teacher Tube videos

√

√

Listservs

√

√

Web/ Web 2.0 records (RSS feeds, Twitter, Delicious tags,

√

√

√

blogrolls, blog & web statistics)
Second Life records

√

Participant feedback wiki

√

√

√

√
√

√

√

√

√

Online conference and workshop records
Other documents

My field notes/journals (& notes in Nvivo)
Milestone reports
Evaluations of the ICT PD programme

√

√

√

√

√

√

√

Presentations

√

Strategic Ministry documents
Participants’ own studies

√

√
√

√

Conference materials

√
√

Table 5: Data types and their perceived suitability for revealing individual (I), school (S), cluster(C)

and programme (P) level KT and embedding processes.

3.5.5 Approach to conducting interviews
I conducted one-hour interviews with selected members of each CoP. Where possible I
interviewed the principal, lead teacher and at least one other teacher from each cluster
school. All participants were members of online CoPs, but with varying levels of
activity. (Table 8 in Chapter 5 provides the participant breakdown.)
I followed a semi-structured interviewing approach, using open-ended questions based
on a script (see Appendix A), and following up on issues as they were identified to elicit
more information. I conducted early interviews with the aim of identifying broad themes
related to the research question. As my data analysis became more advanced, I finetuned my interviewing approach to hone in on key issues. My interview tactics were a
key interpretive tool in this study. In Chapter 4, I discuss how I iteratively developed
these tactics and how I used them to address specific research issues.
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Good technique alone is not sufficient for good interviewing. It needs to be
supplemented by strong social skills, a high level of personal sensitivity, and nonjudgemental listening (ibid, p.78). I aimed to be conscious of this and to critically
evaluate and improve my performance, avoiding over-direction (Walsham, 1995). The
interview data I collected was personal, anecdotal and reflective.
I recorded the interviews on tape and transcribed them as soon as possible (after
transcribing fifteen, I engaged a professional to assist). After transcription, I sent the
transcripts to interviewees to check for accuracy, also inviting them to elaborate further.
(I used an Excel spreadsheet to keep track of this process.) I incorporated participants’
amendments and annotations into the transcripts prior to analysis. Following
interviews, I gathered material such as programme documentation and online forums.

3.5.6 Data analysis procedures
When analysing qualitative case research data, it is important to recognise that the
data collected is soft, reflecting individuals’ reported experiences, and (in the case of
field notes and interview questions) the researcher’s interpretation. Methodological
rigour in case research arises from, among other things, appropriate data analysis
techniques. The data analysis process in a qualitative study is seen as involving three
overlapping sub-processes: data reduction; data display; and conclusion drawing and
verification (Huberman & Miles, 1998). Data reduction involves systematically reducing
the data into categories; summarising, coding and identifying themes. Data display
requires the organisation of information so that actions can be taken and conclusions
drawn. Conclusion drawing and verification is how the researcher interprets and draws
meaning from the displayed data.
Eisenhardt (1989) notes that in the case of interpretive case research, there must be
an iterative data analysis process involving continuous interplay between data
collection and analysis (data reduction). This is what enables the researcher to remain
flexible and to make adjustments to data collection, improving the prospects of
generating quality theory. Huberman and Miles (1998, p.181) provide a model to
illustrate this interactive and iterative process, reproduced in figure 8. This exhibits the
approach I followed. I discuss how I applied a reflexive analytical approach in
addressing key aspects of my research problem in Chapter 4, using the metaphor of an
interpretive toolkit.
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data, following Lincoln and Guba’s (1985) recommendations for bridging, filling in,
extending, and surfacing. I aimed for the codes to be semantically close to the terms
and concepts they represented, have structural relationships to each other, and to be
appropriate for the level of detail or unit of analysis that they described (such as a
sentence, word or other or sub-unit of text). My concern for strong contextual relevance
is reflected in my selection of names for the stages of the knowledge embedding cycle
(see Chapter 6). These self-explanatory descriptors adopt a journeying metaphor that
was in common use amongst participants: Plotting the Course, Coming on Board,
Setting Out, Staying on Course, Anchoring and Settling. When I ran participant check
workshops, I found that participants quickly identified with the early versions of this
model.
I undertook coding as soon as possible after each round of data gathering, in order to
keep an up-to-date overview of the key themes and issues. As the issues and codes
evolved, I changed the interview questions accordingly, allowing for focusing in on key
ideas, and refining and teasing out of emerging theory. As Miles and Huberman
recommend, I worked with “loosely held chunks of meaning”, unfreezing and
reconfiguring codes as required by emerging meanings (ibid, p.70).
Once I had assigned a reasonable number of codes to the emerging data, I applied
pattern-matching logic to identify emergent motifs or patterns. This involved grouping
descriptive and interpretive codes (identified themes and issues) into higher level
encompassing theme, identified by a set of pattern codes – explanatory or inferential
codes (Miles & Huberman, 1994, p. 70). For example, I used the early pattern codes
roles, facilitators of embedding, key metaphors, embedding process and types of
knowledge.
Whenever a new code emerged as being salient, I needed to return to the interview
transcripts and reinterpret data with this new code in mind. (This happened, for
example, when I developed the micro- and macro-level views of how embedding was
occurring. It was like applying new lenses to the data.) NViVo is a very useful tool for
this kind of layered coding, as one is able to recode without uncoding.
Over time I became deeply acquainted with my data and was readily able to recall key
phrases from interviews and online records. At this point, search tools installed on my
laptop (Google and, more recently, Spotlight) became useful. Rather than having to
hunt manually inside existing NVivo codes, these tools allowed me to type in the
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remembered phrases and rapidly identify their source prior to coding. (I found that
NVivo was most useful for around the first 75% of the analysis process but after this
became a slight barrier. My attitude was perhaps influenced by my having suffered two
corruptions of the NVivo database.) From time to time I also referred to annotated and
highlighted hard copies of the data.
As the study progressed, the data collection and analysis process became more
iterative, and I began to interpret and reinterpret data in the light of emerging and preexisting theory. Eisenhardt (1989) has noted that “analyzing data is the heart of
building theory from case studies, but it is also the most difficult and the least codified
part of the process” (p.539). Many of her recommendations for analysis were relevant
to this case and informed the approach to data analysis at a structural level. For
example, in the latter stages of the research process, I conducted within-case and
cross-sub-case analysis. I determined unique patterns for each CoP prior to seeking
general patterns across the programme. Cross-CoP analysis involved me in searching
for patterns and categories, and then testing them by juxtaposing other CoPs and
looking for similarities and differences.

3.5.8 Data display
In addition to text and tables, I have used a range of data display techniques in
presenting the data, with the aim of making ideas and data more accessible. These
include various kinds of diagrams, including mindmaps, flowcharts and structural
models.

3.5.9 Conclusion drawing
The final stage of data analysis is the drawing and verification of conclusions. The key
activities were (a) the development of new theory and (b) verification of the findings –
assuring quality and rigour. I consider each of these in turn.

3.5.10 Development of theory
Gregor (2006) has proposed a taxonomy of five types of inter-related theory in IS: (1)
theory for analyzing, (2) theory for explaining, (3) theory for predicting, (4) theory for
explaining and predicting and (5) theory for design and action. In this study I have
aimed to produce theory for explaining, in the form of primary constructs and
statements of relationships between the constructs, with the aim of being both “new
and interesting” and explaining “something that was poorly or imperfectly understood
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before” (p.624). Owing to the fact that very little is known about the phenomenon being
studied, it is appropriate for the sub-type of theory produced to fit Gregor’s “lower-level”
category of theory for explaining, whereby “explanations are given for how and why
things happened in some particular real-world situation” (ibid, p.624). Gregor notes that
interpretive field studies are an appropriate approach for developing this type of theory
(ibid). This provides further support for my selection of a case research strategy.
In the course of data analysis, as themes, concepts, and the relationships between
concepts began to emerge, I followed a systematic approach to theory induction. This
involved ongoing construct identification, as I compared data with emerging theoretical
constructs. I made many successive refinements with an iterative movement towards a
final theory – in this case a three-level theory – that fitted with the data. (I have outlined
this process in sections 5.1 – 5.4.)
A critical aspect of my theory development process was comparison of emerging
results to the existing theoretical literature. This is described by Eisenhardt (1989) as
the enfolding of literature. Juxtaposition of emerging theory with conflicting literature is
seen as beneficial in that it forces a more creative, frame-breaking mode of thinking
(p.544). This can lead to deeper insights concerning both the emergent theory and the
conflicting literature. It may also help clarify the limits of generalisability of the new
theory. (An example of this is my realisation that the theory of situated learning
associated with traditional CoPs could not account for how online CoPs facilitated the
embedding of knowledge in the study setting: Participants crossed between many
different online and offline contexts in the course of a day’s work, becoming constantly
re-situated.)
Comparison with similar literature is also important in that it can link similarities in
phenomena that are not normally associated. This can result in a theory of a higher
conceptual level (ibid, p.544). My theory regarding the micro-level facilitating
mechanism of crossings is a result of insights I gained by juxtaposing the concept of
polycontextuality from research into expert cognition (Engeström, et al., 1995;
Goodwin, 1990; Reder, 1993) with my findings regarding multiple engagement spaces.
Figure 8 shows the broad approach I followed in inducting theory (Cresswell, 1994).
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Figure 8: The inductive mode of research in a qualitative study (Creswell, 1994)

Closure in terms of theory development is ideally reached when “theoretical saturation”
occurs (ibid). This means that the incremental improvement of the ongoing iteration
process reaches a point where it is deemed to be minimal. A further pragmatic factor
influenced my closure of theory development: my doctoral study was conducted as a
project, with a planned end date.

3.5.11 Approach to ensuring quality and rigour
Eisenhardt (1989) outlines a much-cited process for building robust theory from case
research. I followed her approach, in that my research process was iterative and
tightly linked with empirical data. However, Eisenhardt’s guidelines are underpinned by
a positivist view. This is an interpretive study, so it is necessary for me to consider the
issues of quality and rigour from an interpretivist stance. The issue of quality assurance
in relationship to interpretive and/or qualitative methods is often raised. This is due, in
part, to the fact that the positivist concepts of validity and reliability cannot be readily
translated into interpretivist terms. Data, in the interpretivist paradigm, is inherently
different from the positivist view of data: It is inseparable from the researcher’s views,
the interplay of these views with those of the research participants, and the research
context. In other words, the interpretive researcher not only interprets, but may
influence data that is gathered (Klein & Myers, 1999; Lincoln & Guba, 1985).
Numerous possible pitfalls have been identified in relationship to interpretive studies.
These include the concern that a researcher’s adoption of an interpretive stance will
not guarantee collection of valuable data (Walsham, 1995), the risk of missing
subtleties of human interpretation, a concern that premature, or narrow, use of theory
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by the researcher may lead to narrowing of interpretation, and the risk of researchers
influencing participants’ understandings through their use of language and concepts
(ibid). Interpretive researchers face a challenge in that not only are they seeking to
understand a moving target in the form of real-world phenomena (Klein and Myers,
1999, p.73); they must also communicate with a moving target (Sarker, 2007, p.251):
audiences are at varying stages of an evolutionary continuum with respect to their
understanding of qualitative research.
I now discuss how I tackled quality assurance issues with reference to two wellestablished sets of criteria: Lincoln and Guba’s (1985) criteria for trustworthiness and
then Klein and Myer’s (1999) Seven Principles for Interpretive Research in IS.
3.5.11.1 Trustworthiness
A number of authors see the ensuring of trustworthiness as the analogue of reliability in
interpretive studies (Denzin & Lincoln, 2005; Golafshani, 2003; Lincoln & Guba, 1985;
Mishler, 2000; Seale, 1999). Seale states that the “trustworthiness of a (qualitative)
research report lies at the heart of issues conventionally discussed as validity and
reliability” (p. 266). Trustworthiness is a measure of rigour relating to the value and
authenticity of findings. According to Lincoln and Guba (ibid), the key question
trustworthiness addresses is: "How can an inquirer persuade his or her audiences that
the research findings of an inquiry are worth paying attention to?" (p. 290). They
propose a set of four criteria for addressing trustworthiness; credibility (replacing
internal validity), transferability (instead of external validity), dependability (instead of
reliability) and confirmability (instead of objectivity) (ibid, p. 300). My approach to
managing these criteria is outlined below.

3.5.11.1.1

Credibility

Credibility arises from the richness of the information gathered and the analytical
abilities of the researcher (Patton, 1990). The techniques I used for enhancing
credibility were running member checks and a feedback wiki, inviting participants to
corroborate and comment on my preliminary findings (Lincoln & Guba, 1985), using an
appropriate, consistent interviewing approach, developing results that have structural
coherence, documenting the recursive nature of the research data gathering and
analysis process, and ensuring the adequacy of references (Krefting, 1991). Further
credibility arose through the application of my university’s code of human ethics.
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3.5.11.1.2

Transferability

The transferability of a theory depends on the degree of similarity between the original
situation and that to which it is being transferred. The qualitative researcher cannot
predict the transferability of findings, but is required to provide sufficient information to
allow others to determine whether the findings might be applicable to a new situation
(Lincoln & Guba, 1985). I aim to do this by providing contextual information and
documenting considerations and qualifications surrounding my findings.

3.5.11.1.3

Dependability

Lincoln and Guba (ibid, p.317) propose the use of a third party inquiry audit as a
means for enhancing the dependability of qualitative research. This is inappropriate for
a PhD, so as far as possible, I have applied Krefting’s (1991) techniques. Krefting
suggests that dependability is improved through dense description of research
methods, stepwise replication, triangulation, and the code-recode procedure. In crosschecking and illustrating findings, I have triangulated different types of data (interviews,
documents, online records). This reduced the opportunity for misinterpretation,
identified areas of tension for further exploration, and increased the richness of
understanding. Dependability also arises from some stepwise replication within my
case – there were four structurally similar subunits (CoPs A,B,C and D).

3.5.11.1.4

Confirmability

Confirmability refers to the degree to which the researcher can demonstrate how the
research interpretations have been reached. As Lincoln and Guba (ibid) recommend, I
have kept an audit trail comprising data, analysis notes, synthesis products, process
notes, memos and developmental ideas (ibid, p.320-321).
3.5.11.2 Klein and Myer’s principles for interpretive research
Some authors see it as unsuitable to use generic quality assurance criteria for all
qualitative research, focusing instead on assurance guidelines for specific methods. Of
particular relevance to this study is Klein and Myer’s (1999) seven fundamental
principles for conducting and evaluating interpretive research in IS. The principles,
derived from hermeneutics, phenomenology and anthropology, are seen as a way to
improve the “plausibility and cogency” of interpretive studies (ibid, p.79). I have
followed these principles, as outlined below.

3.5.11.2.1

The hermeneutic circle

Klein and Myers view understanding as best constructed through an ongoing
alternation between considering the interdependent meaning of a whole and its parts,
as the seven principles are applied (ibid, p.72). I used this approach in the iterative
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generation of my three-level theory (outlined earlier in this chapter) and in the reflexive
development and use of an interpretive toolkit to build understanding. I discuss my use
of this metaphorical toolkit in the next chapter.

3.5.11.2.2

Contextualization

Klein and Myers emphasise that the researcher must “critically reflect on the
social and historical context of the research setting, so that the…audience can
see how the current situation being investigated emerged” (p.72). I have done
this in Chapter 1. I refer again to the significance of the study context a number of
times in this thesis. A converging set of strategic drivers provided a motivating
force underlying the phenomenon under study.

3.5.11.2.3

Interaction between researcher and subjects

The third principle is the need to critically reflect on how the research materials
are socially constructed through the interactions of the researcher and
participants. It is necessary to acknowledge the role of participants as
interpreters and analysts, and their impact on the research data (ibid, p.72). I
have kept this in mind; for example, in managing teachers’ conceptions regarding
what an online CoP is, and in running participant checks through workshops and
a feedback wiki (see Appendix C).

3.5.11.2.4

Abstraction and generalisation

The fourth principle is the need to relate theoretical concepts and abstractions to
specific findings from the data (ibid). This enables the reader to follow the
process through which theory is developed. I do this in Chapters 5,6,7 and 8.

3.5.11.2.5

Dialogical reasoning

The fifth principle involves having sensitivity to contradictions between theoretical
preconceptions guiding the research design and the findings, and addressing
these (ibid, p.72). My discovery of CoP E – an online CoP that sat within a
blogging network – reflects my application of this principle. I needed to revisit my
conceptions about what qualified as an online CoP in order to recognise its
existence and the fact that it played a key role in embedding knowledge at
system level across the case. I aimed to apply this principle more generally.

3.5.11.2.6

Multiple interpretations

The sixth principle is the need to be sensitive to, and address, the different
interpretations of research participants (ibid). I have aimed to do this throughout
my commentary.
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3.5.11.2.7

Suspicion

The final principle is the need to be suspicious of possible biases and distortions
in the narratives of participants (ibid, p.72). This issue arose for me when some
teachers described having made a sudden decision to commit to change, but the
facilitators involved stressed that this was a rare situation. My explanation for this
difference draws on research into the nature of human memory; notably
problems to do with temporal recall. (I suggest that teachers may have collapsed
time in retrospect.) Beliefs and values are strongly interwoven with my data, as
they are known to play a key role in professional change. I have identified
persuading as a driver of embedding and was sensitive to instances of this.
Klein and Myer’s principles guided my overall interpretive approach to this project and I
used them for periodic ‘health checks’. Together with Lincoln and Guba’s criteria for
trustworthiness, they provided a robust reference framework for the pursuit of quality.

3.6 Issues and Challenges
This section outlines key issues and challenges that I faced, and how I managed them.

3.6.1 Access to organisations and participants
Gaining access to the ICT PD programme and participants was critical to the success
of my study. I reached an agreement with the MOE (the sponsoring organisation)
regarding expectations on both sides. The MOE provided a letter indicating support of
my project to the schools involved. This enabled teachers to be granted release time to
attend interviews. I established goodwill with stakeholders in each cluster and school,
making it clear that I was not representing the MOE.
I have previously discussed the problem I had in locating suitable online CoPs. My
approach to this involved building relationships with national facilitations who acted as
go-betweens in locating clusters and allowed me to place a request on the national
listserv. The problems I encountered may reflect a lack of knowledge about which
clusters used online CoPs, a low uptake of online communication tools, and/or limited
conceptions about what constitutes an online CoP. (In future I would ask for clusters
where teachers “use online tools for regular communication with each other.”)

3.6.2 Constraints on the data gathering period
Schools are sometimes unwilling to release teachers for participation in external
projects in the final term of the school year, due to exams and end-of-year
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commitments. This placed constraints on my project timeline. My data gathering began
in February 2007 and ended at the end of the third term 2007. I adopted a project
management approach to ensure that the project remained on time. It would have been
possible for my interviews to continue into the 2008 school year, but this was
undesirable given the problem of sustaining relationships with participants. Turnover of
staff is high in the schooling sector.

3.6.3 Bias in data sources
The issue of bias has already been discussed with respect to my role as a researcher.
In qualitative research, personal opinion is inevitably bound up with data sources. The
view of any one individual is unlikely to dominate, given the number of participants
whom I interviewed (47). When interviewing the business owner and national facilitator,
I took care to capture contextual issues relating to these people’s interests and
objectives. Triangulation of a range of data sources helped me gain a balanced
approach.

3.6.4 Richness of information
In interpretive research it is vital to ensure richness of data sources. I designed my
interview approach and questions to elicit maximum richness. I also took an iterative
approach to interviewing, refining my interview script and tactics in order to maximise
the richness and relevance of responses. I aimed to structure questions so they were
relevant to the research question while allowing room for participant improvisation (see
Chapter 4). I also harvested a range of complementary data sources.

3.6.5 Recognising embedded knowledge
A key issue that arose during the data gathering stage was how to ‘recognise’
knowledge that was being (or had been) embedded, and how to help participants do
this, so as to elicit relevant interview content. In the next chapter, I discuss in depth
how I tackled this.

3.6.6 The need for a ‘knowledge focus’
Professional knowledge is a very broad concept, potentially encompassing any topic.
Unless I could determine what professional knowledge to study the embedding of, my
study risked being dangerously unfocused. Studying too broad a blend of knowledge
could create entanglements of understanding, impacting on the usefulness and
transferability of my results. Perhaps, for example, different mechanisms were involved
in the embedding of different kinds of knowledge, creating too much complexity. For
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these reasons I determined that I needed to establish a clear ‘knowledge focus’ for the
study. This would also help me know what to look for in terms of embedded
knowledge. In the next chapter, I outline how I tackled this, establishing the new way
as this study’s knowledge focus.

3.6.7 Timing and co-ordination challenges
Owing to my iterative approach and travel logistics, my data gathering needed to occur
between February and October 2007. I interviewed participants in the first two CoPs
early in the school year, and interviewed those in the other clusters later in the year,
when the embedding of knowledge was probably more advanced. However, seeing
clusters at different stages of the embedding process and school year was beneficial,
helping me to appreciate the challenges involved at different stages.

3.6.8 Ethical issues
I have followed appropriate ethical means of data collection, analysis and reporting.
Ethical assurance measures include: (a) Informed consent from participants; (b) the
interview transcripts being made available for participant checking and signoff, (d)
emerging findings being made available to participants for feedback and final findings
being made available upon completion; and (e) an agreement made that the privacy
and confidentiality of individuals and organisations would be protected. This study was
approved by Victoria University’s human ethics committee. Relevant documentation
appears in Appendix A.

3.7 Presentation of results
The results of this study have a diverse potential audience, ranging from academics in
IS and Education, to business and/or government-based practitioners such as
strategists and policy makers, knowledge workers, consultants, and senior managers.
Bearing in mind that these groups (and individuals) will have different communication
preferences, I have aimed to present the results of this study in a narrative way that is
accessible to all these audiences. Where possible, I have used a narrative style and
some rhetorical colour. The strengths of using written narrative are its familiarity, its
ability to convey precise information, and its suitability for explaining abstract concepts
(Yin, 2003). I have included quotations to illustrate the affective, personal nature of
participants’ responses to issues, add interest through diverse voices, and substantiate
abstract concepts, while grounding them in everyday human contexts. I have
complemented the written narrative with visual methods of communicating the results.
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Nonetheless, my style is constrained by the limitations of the thesis as a genre. The
needs of other audiences can be met, to a degree, by re-versioning, synthesising and
reducing the content. My results are positioned at three levels, which can be seen as
fitting the interests of different audiences. For example, leaders and facilitators might
be more interested in the meso- and macro-level findings; and individual practitioners
in the micro- and macro-level ones. Central agencies may be more interested in the
whole picture. There are future opportunities to slice and dice my results and present
them as required for relevant audiences. (For example, I have written a separate
business report, using the conventions of business style, for government stakeholders.)

3.8 Summary: Research strategy, design and method
In this chapter, I have outlined and justified my research paradigm, method and design.
I have also justified the choice of a single case design and shown how my iterative
data gathering and analysis methods led me to develop a three level explanatory
theory. I have also addressed how I handled quality assurance and I have outlined my
approach to presentation of the research results.
I conducted this research project with an interpretivist approach, using case research
strategy, qualitative methods and the iterative induction of theory. This was an
appropriate strategy for tackling my research topic, which was based around a how
question in an area in which there was a significant lack of established theory: How do
online CoPs facilitate the transfer and embedding of professional knowledge?
The case for the study was a national programme that aims to integrate ICT into
teaching, in a way that contributes to 'effective' practice. The programme relies on
online CoPs to assist in the transfer and embedding of knowledge, within and between
a series of school clusters. It was a single (unique) case with a series of embedded
subunits – a selection of mature CoPs.
.
My research method was iterative and reflexive. It depended on a versatile semistructured interviewing approach, together with the application of a flexible, but critical
interpretive and analytical lens. The large quantity of data I gathered made this a
challenging, but rewarding process.
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4 Recognising Embedded Knowledge
“What we see depends mainly on what we look for” – Sir John Lubbock

4.1 Introduction
In order to be able to ascertain how professional knowledge was being embedded in
my research setting, I needed to understand what professional knowledge was
involved: What kind of professional knowledge was significant in the research context?
What should I be looking for? And what should I not be looking for? This chapter
outlines this issue and how I addressed it. It describes how I established a knowledge
focus for the study, pinpointing the identity, or essential nature, of the professional
knowledge that was being embedded, and that mattered most in the study context. The
chapter also introduces the key sub-themes and dimensions of this knowledge. By
identifying a knowledge focus that was grounded in the research setting, supported by
the data, and meaningful to me as a researcher, I gained a valuable interpretive filter
and provided the project with clearer relevance, coherence, and manageability.
This chapter is also about the challenges that I faced in studying the amorphous
concept of embedded knowledge. As can be expected of an interpretivist researcher
using an inductive approach, my early understanding of the knowledge that was being
embedded in the research context was less than clear. I discuss the key issues that I
faced in identifying this knowledge and in implementing my research question, and how
I developed an interpretive toolkit to help me tackle these challenges. This
metaphorical toolkit comprised the knowledge focus, a set of interview tactics, and an
evolving mental model of the dimensions of the knowledge that was being embedded.
I developed these interpretive tools in a reflexive, and reflective, manner over time.
This chapter provides an important foundation for the chapters that follow. It explains
key concepts which evolved alongside, and which influenced, my collection and
interpretation of research data; and it establishes clear parameters for the relevance of
my findings, putting a stake in the ground with respect to the complex landscape of
literature on the subject of professional knowledge. Perhaps most importantly, it
positions my study as being about the process of embedding new knowledge in the
context of transformative professional change.
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4.2

Embedding what? Identifying a knowledge focus

From the outset of this study, I felt that in order to meaningfully investigate how
professional knowledge was being embedded in the context of the ICT professional
development (ICT PD) programme, I would need to gain an understanding of the
knowledge involved: What kind of professional knowledge was being embedded?
What was it about? I saw this as important for several reasons.
There is an extensive literature on professional knowledge, including research about
teachers’ knowledge, characterised by diverse ideas about what constitutes
professional knowledge and how best to conceptualise it (Munby, et al., 2001). Given
this landscape of complex, competing theory, I believed it would be important to identify
and understand the nature of the knowledge involved in my study, to determine how
best to interpret it for my research purposes, and to be able to justify this interpretation
as a means of contextualising my findings. Perhaps, for example, different kinds of
professional knowledge involved different embedding processes and different sets of
issues. More importantly, I hoped that by answering this question I could establish a
sense of purposeful focus – a core knowledge theme – to help me to ‘see’ and track
the process of knowledge embedding in my research setting.
The ICT PD programme’s objectives were broad ranging. Its intent, outlined in
agreements with schools, was to increase “teachers’ ICT confidence, skills and
pedagogical understandings of ICTs, increasing administrative efficiency in schools,
fostering quality learning communities, increasing the frequency and quality of the
integration of ICTs to support effective classroom teaching and learning and improving
student achievement” (Ham, 2008). Was there a way I could narrow this potential grabbag of knowledge down to provide a meaningful focus for studying the embedding
process? The Chinese proverb, “If you chase two rabbits, both will escape” underlines
the risk of having a scattered focus.
My desire for a knowledge focus arose in part from the diversity of professional
knowledge, and in part from my prior experience as a researcher. I had undertaken an
earlier study investigating the process of inter-organisational knowledge transfer, in
which the knowledge being transferred had been well defined. My ability in that study
to focus on a particular knowledge theme, a new strategic model for measuring
government success, meant that my discussions with research participants were
straightforward. It also made it relatively easy for me to follow the ‘progression’ (or non-
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progression) of knowledge through the participating organisations and to screen out
irrelevant material. In the absence of a knowledge focus for the present study, how
would I track the process of embedding? I was concerned about the study’s potential
to become a series of fuzzy discussions, producing a proliferation of hard-to-interpret
data.
Any knowledge focus would need to be relevant – grounded in my research setting,
supported by the data, and ideally also valuable in its own right, worthwhile studying in
terms of its potential to produce meaningful results. In order to establish a knowledge
focus, however, I needed to tackle a more practical issue: How does a researcher elicit
information about embedded knowledge from the very participants in whom it is
embedded? I realised that the embeddedness, or stickiness (Szulanski, 2000), of
embedded knowledge was a potential barrier to my research! These issues were in
fact deeply intertwined: In order to establish a knowledge focus, I needed meaningful
data to engage with, and in order to elicit quality data from participants I needed good
interviews tactics. This in turn required me to have some understanding of the nature of
the knowledge involved in the research setting, and particularly of what was most
meaningful in this setting, the knowledge focus. The reciprocal relationship between
these issues is shown in figure 9, along with the interpretive toolkit that I developed to
help manage them. This metaphorical toolkit comprised a set of iteratively developed
interview tactics, a knowledge focus and a working mental model of the dimensions of
knowledge.

Figure 9: Key issues arising from my research question, and the reflexive development of my
“interpretive toolkit”

84

When I began interviewing, there was indeed some ‘fuzziness’ in my understanding.
This resolved over time as my appreciation of the knowledge involved in the CoPs’ KT
activities grew, and as I built on this understanding, together with my experience of
what was working in the interviews, to refine my interview tactics. This, together with
my analysis of data, helped me to ascertain what knowledge was most meaningful in
the study context – the new way. I began focusing in on this theme, leading to greater
clarity.
I now return to the issue of how I determined a knowledge focus for the study. I begin
with an examination of the wider governmental setting for my study, and an exposition
of the high level agenda that was at play.
Having previously worked as a manager in government, I had an understanding of the
MOE’s emerging strategic direction for schools. In the early twenty-first century,
educational policy was moving away from valuing the traditional subject-driven
approach to learning, towards an approach favouring the development of a set of
essential competencies in students, with the emphasis on developing each individual’s
potential. This resonated with contemporary knowledge management theory, valuing
the ability for knowing above the delivery of knowledge as a product. Shifting the focus
of schools to the fostering of essential competencies, defined as thinking, participating
and contributing, self-management, relating to others, and using language, symbols
and texts (MOE, 2006a), was seen as a means of improving equity of opportunity in
education. From a social capital perspective, developing competencies was viewed as
a means of producing the kind of flexible, innovative citizens who would help NZ
flourish in a future that would be different from the twentieth century in ways we could
not yet imagine; the so-called knowledge age (ibid).
This was a transformational agenda. At a high level, the government was promoting a
whole new way of teaching and learning, as is made clear in the foreword to the
eLearning Action Plan for Schools 2006-10 by the Minister of Education:
The answer lies in reorienting the system. Our challenge, as we examine
how to make a difference (that is, how to ensure equal opportunity in
education) is to reorient our system away from the organisation to the
learner… Placing the learner at the centre of the education system is [a]
radical notion... (Ministry of Education, 2006a, p.3).
How would this reorientation come about? Placing the learner at the centre would
have profound change implications for both teachers and schools, but top-down
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approaches to educational change have a history of failure (Hargreaves, 2003) and the
MOE had no managerial authority over schools. The MOE’s approach to change, in the
context of its ICT-based initiatives, is outlined in its eLearning Action Plan for Schools
2006-10 (MOE,2006a):
The focus on the use of ICT in schools has been on encouraging and
monitoring change by teachers in their classrooms, that is, a bottom-up
model with support and guidance from the centre. It is an approach that
encourages reflective practice and collaboration within schools and
between clusters and across wider communities of practice...”
(MOE,2006a, p.7)
The ICT PD programme sat within this Action Plan and operated via a partnership
model, as outlined by the programme leader:
“[We}... determine the viability of the [proposed] programme, and [the
ability of] that group of schools to implement it, and then work in
partnership with them through funding. Each and every one of those
individual clusters can have a unique set of goals… It's based on the
premise that the schools know best what suits them, in terms of the
professional development of teachers.” (Programme Leader, interview)
This is an example of the normative-re-educative approach to effecting change in
human systems (Chin & Benne, 1969). Unlike the power-coercive approach (which
uses power structures to elicit change) and the empirical-rational approach (which
emphasises the linear dissemination of an externally determined approach), normativere-educative change strategies involve the individuals themselves in determining the
nature of change.
Initially, I failed to see a strong correlation between the ICT PD programme and this
higher-level change agenda. As outlined earlier, the programme had a somewhat
diffuse set of official goals, which had been developed some years prior to
formalisation of the student-centred approach. A website described the programme in
‘safe’ terms as a “self-designed programme that promotes increased understanding by
teachers, principals, students and school communities of the educational benefits of
ICT” (MOE, 2008). However, by the time of my study, the programme was into its ninth
year, and over half of NZ schools had participated in it. Two critical data sources
provided evidence that by now, the larger educational change agenda was
underpinning the programme.
A Powerpoint presentation, provided by the programme leader, was the first of these
sources. A slide outlining the programme’s three-year structure (see Appendix D) was
provocatively entitled “Programme for Transformative Change”. It positioned the
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programme as being “grassroots driven around MOE strategy” and used the key
phrases “readiness for change” and “learner-centeredness”. The second piece of
indisputable evidence appeared in a statement about the ICT PD programme by the
programme provider. This statement made explicit the fact that, at least in terms of
“the view from the top”, the change agenda was at the heart of the programme:
We are not [simply] learning how to use ICT, nor are we involved in
developing ICT resources to match our curriculum. We are working on a
new pedagogy for learning - looking at a new way of teaching. (Ham,
cited by Cognition, 2007)
These pivotal data sources confirmed that, in reality, the ICT PD programme had a
very ambitious intent. Its underlying goal was to spearhead transformative professional
change, to instil the “new way of teaching” in participating schools, using ICT as a
lever, or perhaps a Trojan horse. This change was to be driven by on-the-ground
change agents (lead teachers). It required the buy-in and support of leaders and
colleagues:
When teachers are changing, they start to make demands on the school
system – it might appear as demands for new equipment, but it’s really
to do with the new pedagogy...When a teacher recognises the new
paradigm and they’re ready to lead the way, they hit so many barriers Unless they’re supported by good leadership, and can find others who
are doing the same thing, and there’s a supportive culture, they will fail.
(Project Leader, interview)
My finding about the ‘true intent’ of the programme occurred partway through my data
gathering process and was critical. It positioned the new way as a candidate
knowledge focus for my study. Given the grassroots nature of the ICT PD programme,
there were two potential approaches that I could take in this study. The first was for me
to investigate the transfer and embedding of all and any kind of professional knowledge
that was involved, treating all knowledge as equally relevant. The second approach
was for me to focus more exclusively on the embedding of knowledge concerning the
new way. This was my preferred option.
Embedding the new way required teachers not only to incorporate new methods and
technologies into their practice, but also to reframe their understanding of their
profession and its source of value. If participating schools and teachers bought into
this goal, they would need to relinquish their traditional role as a leader of learning and
instead become a facilitator of individual, student-led learning, focusing on the fostering
of skills for knowing rather than on knowledge as a product. Adopting the new way as
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a knowledge focus would therefore position my study as being about deeper,
transformative professional change within the normative-re-educative tradition. I saw
this as being a highly worthwhile, relevant approach for my research. Professional
change is an issue of widespread, cross-sector concern. (The need for IS research to
be of real-world relevance is such a recurring theme in the literature that is difficult to
imagine a PhD candidate who does not have this engraved into their psyche!)
An additional source of relevance lies in he fact that in normative-re-educative
programmes, dialogue amongst programme participants is seen as critical to their
success. This is because normative change “entails understanding one’s beliefs and
knowledge and determining whether or not to change them” (Richardson & Placier,
2001). My research was focused on the role of online CoPs, which provide
opportunities for dialogue.
Having established the new way as a candidate knowledge focus, I needed to confirm
its suitability. How well did the view from above, of those who might be called the
paradigm pushers, match the view of received professional knowledge as seen from
the ground, by the participants in my study? Knowledge about the new way would
need to be sufficiently grounded in my research data to confirm that this was indeed
the essence of what was being embedded. In order to ascertain this, I conducted a
matching exercise, initially at an intuitive level and later more formally, exploring the fit
between the themes emerging from the interviews and online data (bottom-up themes)
and the change agenda (top-down themes). I analysed information about embedded
professional knowledge, establishing a set of themes within an umbrella category
called “nature of (professional knowledge) change”.
Figure 10 shows the aggregated themes that emerged from this bottom-up analysis
(bottom row), and compares it with a list of top-down themes that I established by
analysing information associated with the ICT PD programme, including the eLearning
Action Plan, MOE presentations, and my interview with the programme leader (top
row). In order to clarify the extent of fit between top-down and bottom-up views, I
grouped these two sets of change-related themes into three groups: (a) common (core)
matched themes concerning the new way, (b) contextual (non-matched) themes to do
with the new way, and (c) other change-related themes which were not closely
connected with the new way. I found that there was a strong core category of matched
themes.
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Figure 10: Establishing a Knowledge Focus: Comparison of top-down & bottom-up themes

The themes in this core (left hand) category were well represented in the data from all
but one of the five participating communities; CoP D. Their relative absence in this
CoP can be explained by the fact that this CoP had completed the programme over a
year prior to the others involved in this study. I had expected its maturity as a cluster to
provide me with useful data about knowledge embedding, but this assumption proved
erroneous. A Ministry official had described managing the programme as being “like
working in shifting sand”. I realised that because CoP D belonged to a different cohort
from the others, it had not been exposed to the programme’s recent focus on the new
way. Instead, it had based its involvement in the programme around introducing a new
technology for distance teaching. Perhaps co-incidentally, this cluster’s online
community had entered a period of stagnation, providing me with little useful data, so it
was relatively easy to make the decision to prioritise my knowledge focus, and view
this CoP as an unproductive sub-case.
A further source substantiates the relevance of the new way as a knowledge focus.
This is a quantitative evaluation of national trends in ICT PD programme, focusing on
the outcomes reported by the 2004-6 cohort (Ham, 2008). This study found that:
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“The (ICTPD) programmes were seen by the majority of participants as
having been a ‘significant’ event in their overall development as
teachers, which for many contributed well beyond any ICT-specific
issues of increased technical skill, to encompass improved
understandings in relation to teaching and learning more generally.
Some 74% of the teachers indicated that the programme had
contributed new ideas about teaching and learning, including 12% who
felt that the programme had provided them with a whole new approach
to teaching and learning” (ibid, p2).
The report goes on to articulate the nature of these new ideas, which include learnercenteredness. The findings from this study can be seen as confirming the relevance of
my knowledge focus to the wider programme. Because I had been pointed towards
clusters where the Ministry saw the programme as having been successful, and
because the majority of my participants were in positions of leadership – lead teachers,
informal leaders and facilitators, it is likely that I had strong representation from within
the latter 12 percent. My data certainly suggested this.
Finally, in order to further clarify the knowledge focus that had emerged, I focused in on
the category of common themes. I identified four recurrent key subthemes of the new
way, as represented in both the top-down and bottom-up views. These themes were:
(1) student-centred learning, (2) the teacher’s (new) role as a learning facilitator, (3) a
focus on the learning process and associated skills (or competencies), and (4) the
integration of technology to support student learning. I then mapped the data from each
community onto each subtheme, to ensure there was fit at this level of granularity. I
found that there was an excellent fit with each of the key themes for CoPs A,B, C and
E. Figure 11 shows the four key subthemes of the new way. (Appendix E provides
examples of these themes from each community.)
In summary, the exercise outlined above confirmed the thematic essence of what
professional knowledge was being embedded, and what mattered most, in the study
context. It clearly positioned my study in terms of its wider relevance to
transformational professional change, and provided me with a means of focusing my
interview questions and interpreting the data. In this respect, my knowledge focus can
be seen as interpretive tool.
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Figure 11: Establishing a knowledge focus: the new way – four key themes

Once I had established the new way as the focus, my understanding of the
professional knowledge involved improved, and I was able to my interviews more
exclusively and more meaningfully around the central how question. Figure 12
illustrates how I honed in from an early broad “what and how’ approach in my
questioning, to a more focused “how” approach once the knowledge focus was clear.

My interview approach
Narrow & deep:
How?

Broad & shallow
What & How?

“T he N e w W ay "
My understanding of the knowledge involved
Time
Figure 12: How clarification of a knowledge focus helped me to address the how question
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4.3 Eliciting information about embedded knowledge
As I contemplated how to identify the knowledge that was being embedded in my
research setting, I realised that I faced a very practical challenge: How would I elicit
information about embedded professional knowledge in my interviews? Given the
degree of abstraction inherent in the notion of embedded knowledge, how could I make
the concept relevant to a group of practically-oriented school educators? Most
importantly, what would it take for these people to be able to recognise the professional
knowledge that was embedded in their own, unique contexts? There was a paradox in
the fact that I would be asking people in whom knowledge had become embedded (or
was becoming embedded) to isolate and articulate it; to effectively disembed this
knowledge. If embedded knowledge was as sticky as Szulanski suggests, would this
be like trying to extract the egg from a baked cake?
My response to this issue was a decision to manage the interview process as
effectively as possible to elicit the kind of information I needed. I worked on developing
a set of interview tactics that would help address the challenge outlined above. Prior to
entering the field, I revisited my draft interview script, drawing on the literature that I
had reviewed, and infusing the script with a range of synonyms for embedded
knowledge and knowledge embedding. I aimed for a mixture of jargon-free everyday
terms and explanatory phrases that people might connect with, and which might help
them to understand the concept of embedded knowledge and what it meant to them.
My preliminary interview script, for example had included the statement:
I’m interested in understanding how professional knowledge is
transferred; in particular, I’m looking in to how online communities help
to transfer new teaching knowledge and new ways of working, so that
the new ideas are taken up by people and/or schools…
Once I had incorporated new terms, the statement read:
… so that these new teaching ideas and ways of working are taken up
more deeply by people or schools – to the point where they ‘stick’ or
become embedded; become part of everyday routines…
While this was an improvement, I soon discovered that mentioning embedded
knowledge in the same breath as online communities was overwhelming for
participants. I therefore changed the structure of my interview. After introducing my
research topic, I spent the first part of the interview encouraging people to describe
what knowledge had been embedded and to talk broadly about how this had occurred.
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In the second part of the interview, I visited the how question in more detail, focusing
exclusively on the role played by online communities. (I discuss issues relating to
online CoPs below.)
When asking about what knowledge had become embedded, I achieved the best
results by asking people what had changed in their teaching, ideas and understandings
as a result of the ICT PD programme. Replacing the abstract term knowledge with
these kinds of phrases appeared to make it easier for participants to recall such
changes, and avoided the restrictions that might arise from individual interpretations of
what did or did not constitute knowledge. In order to elicit examples of embedded
knowledge, I asked all participants to identify a specific way in which their approach
now differed from that at the start of the PD programme:
Please think of an example of a new teaching idea, approach or method
that you’ve picked up during the ICT PD programme and that you now
use regularly; something you’re doing differently from before. What is
this?
Once they had established a specific element of (new) teaching knowledge to focus on,
I would return later in the interview, and explore what part online communities had
played in helping to establish, or embed, this idea.
On the whole, this approach proved successful. Participants readily recounted a range
of changes, including changes to teaching practice, their use of technology, their
understanding of teaching and learning, their beliefs about education, their attitudes
towards students, and their use of specific learning models and methods. Embedded
knowledge did, nonetheless, prove to be sticky. Two participants had particular
difficulty in recalling the nature of change. One of these people was heavily pregnant
and had difficulty recalling any details of the programme. (I saw this as a temporary
physiological issue!) The other person, a lead teacher, seemed to be unable to access
and/or articulate what had been embedded:
I don’t want to think about it too deeply now..(but) it’s all there.. It’s
waiting to be called on....I don’t remember all the specifics. I remember
what I need to remember at the time, and if I want to go back to it then
I’ve got those (online) readings. (Lead teacher, interview)
This comment was reminiscent of Davidson and Voss’s (2002) description of
knowledge as being so deeply embedded that workers “no longer think about what
they’re doing but simply do it” (p.63). The well-known concept of unconscious
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competence also came to mind. I interpreted the difficulty that this teacher reported as
arising from the embeddedness of the knowledge under investigation. However, I also
noted in my research log: “Unconscious competence” presents a challenge for the
researcher who is ‘looking for’ embedding as it is not possible to determine whether
there is genuine embedding or belief”. This interview was perhaps most useful in that it
reminded me that the information I was eliciting from participants was, at best, only part
of the picture in terms of the professional knowledge that had become, and/or was
becoming, embedded in my participants.
Questions about knowledge that had stuck were often successful in eliciting recognition
from interviewees; for example:
What is it that makes a new idea stick so it becomes more deeply
embedded in what you do and how you think?
The term stuck also arose spontaneously:
Some of our ideas have definitely stuck, and stuck very well. (Principal,
interview)
Others spoke of knowledge gradually sinking or soaking in:
It’s like, you're finding out information on-line, and you try three different
sources.... It takes a while to sort of soak in.... For me it might take a
couple of years to become soaked in. (Teacher, interview)
As I gained more interviewing experience, I found that different people responded
differently to different phrases and my interview tactics evolved to become more
improvisatory. If a particular descriptive phrase resonated with a participant, or if a
participant used their own terminology, I would reiterate these terms within the course
of the interview. My improvisation was guided by building on whatever language
worked best for each participant. After testing out a few analogues for embedded, such
as “stuck” and “stayed with you”, I repeated the term(s) they responded best to.
Earlier in this chapter I identified a knowledge focus and a set of four key sub-themes.
As the new way emerged as the knowledge focus of my study, I saw it as inappropriate
to prompt interviewees about any particular themes or categories of knowledge.
Instead, I cast the net widely, asking people what had changed in their practice and
understanding. As much as possible, I treated professional knowledge as a package,
leaving it up to individuals to elect their own focus. My growing awareness of topical
sub-themes did, however, help me recognise where to ‘dig deeper’ in the interviews.

94

My second way of identifying embedded knowledge was through online community
records. Themes and ideas that were becoming embedded were easier to recognise
and track in written form, for example, in forum and blog postings where people were
outlining their opinions and ideas, and/or describing and critiquing their practice. Once I
had established the new way as my focus, I was able to identify relevant recurring
themes and metaphors. I could then review participants’ recycling of these phrases in
relationship to the theme of embedding – the reuse (appropriation, adaptation or
personalisation) of key themes helped to make the process of embedding visible.

4.4 Probing into the role of online CoPs
I faced a further challenge – how to ascertain the actual role of online CoPs in the
embedding of professional knowledge. There were two aspects to this problem. Firstly,
members of school clusters participated in both face-to-face and online interactions.
This made it difficult for them to ascertain which, if any, aspects of the professional
change process could be attributed to the online dimension of these CoPs. (This was
not an issue for members of CoP E, a highly distributed community.)
Secondly, the term online community means different things to different people. As has
been outlined in the literature review, online CoPs have undergone relatively recent
change, as formal facilitated, platform-centric communities have been supplemented
and/or replaced by non-facilitated, open, multi-platform online community structures. In
NZ’s school sector, the term online community has been historically associated with
web-based resource centres. I found that when I asked teachers about their
participation in online communities, they readily recounted their use (or non-use) of
these resource centres, and their participation in official online forums. However, they
were less likely to mention their involvement in nameless, non-official, personal
communities, such as their interactions with colleagues via IM tools (iChat and Skype),
their email communications with a blogging colleague, or even their own blogging
efforts.
Once again, I relied on a combination of interview tactics and online data sources to
help me address these issues. I developed my line of questioning about online CoPs
to follow a broad three-part structure – opening up, probing and rounding up. I began
by opening up the concept of online communities. I asked participants what online
communities they participated in and what role they played then explained that I was
interested in the full range of their online involvement with colleagues via online
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technologies. I often gave a range of examples (e.g. online forums, instant messaging,
blogs) to widen the net and help people expand their thinking. Sometimes I prefaced
the phrases online CoP or online community with more generic expressions, such as
online professional relationships:
I want to talk to you about the on-line professional relationships that you
have; how that has contributed to the journey, the change that you've
experienced. How would you describe the on-line communities that you
belong to?
After this, I moved into a sequence of probing questions, aiming to draw out stories
about the nature and influence of participants’ online interactions, while addressing my
research sub-questions about the influence of different technologies and roles. These
probing questions were tailored to each person’s situation. They took into account the
nature of professional changes they had reported, their role, and their varying levels of
cognition about the professional impact of their online engagement with CoPs. Table 6
illustrates the range of probing questions I used.
Some participants had produced an online trail of CoP engagement through their
participation in blogs, social bookmarking sites and/or online forums. This data
provided me with a series of snapshots of change as it had occurred over time. It also
gave me a preview of teachers’ interests, tool use, methods and relationships, which I
would read prior to the relevant interview, then reference during the interview, allowing
me to focus on relevant issues and probe more deeply.
Through probing, I discovered that there was a pervasive invisible dimension to many
people’s online CoP interactions. Some teachers operated almost exclusively in online
contexts where they left no accessible record, such as IM (Skype and iChat), Twitter,
and on the periphery of Web 2.0 communities, via ‘behind-the-scenes’ emails.
Individuals with a strong visible online presence also undertook invisible
communication, counterpointing this with more visible forms of online engagement.
There were few online records available for me to ‘see’ these invisible interactions, so I
was strongly dependent on interview tactics to help me understand the function of
these invisible spaces. I asked participants to explain the reasons for their choice of
online communication tools, and about how and why they used particular tools.
In the interest of ascertaining participants’ own views of what was (and was not) an
online CoP, I made a point of asking each person how they viewed the group of people
with whom they interacted online – was this a community, or was it more of a network?

96

Although participants gave varying descriptions of the online communities they
belonged to, they nonetheless all stated that they felt the term online community was
an appropriate descriptor.

Table 6: Examples of probing questions about the role of online CoPs in embedding knowledge

This question produced useful reflections on the fluid, informal nature of CoP E, a nontraditional, blog-centric community:
(People might think that) the online community I belong to is somehow
structured... but [it’s] very informal and fluid. I am of the opinion…that
[this] works much better. Formal and fixed communities such as [those
used] for educational purposes tend not to have such a free flow of
ideas…. People are scared of being wrong in those contexts and
appearing stupid or ill informed, whereas this community that I seem to
belong to there is an easy nature about it.... (Teacher, e-mail)
Finally, I asked one or two rounding up questions, bringing my central research
question into the spotlight. I asked participants to reflect back on the online
experiences they had recounted and to consider whether their online community
involvement had contributed in any way to the embedding of knowledge, helping new
ideas and methods to ‘stick’ – and if so, how had this occurred. An answer to the how
question is not at all easy to arrive at (it is the subject of this thesis!) but my rounding
up questions elicited a range of valuable personal insights.

97

As the following example illustrates, they also highlighted where participants saw online
CoP interactions as having played an important role in professional change:
…in terms of our inquiry focus, and incorporating thinking skills into what
we do – that’s a direct result of our online community work. (Lead
teacher, interview)
In combination, the interview tactics outlined above, together with online data, provided
me with relevant and useful data about the role played by online CoPs in relationship to
the embedding of professional knowledge. As I analysed this data and my preliminary
findings began to emerge, I was able to use later interviews to dig even deeper into
how online CoPs and their associated technologies, roles, and relationships
contributed to the phenomenon of embedding.

4.5 The dimensions of professional knowledge
As I analysed interviews, honing in on the thematic nature of the knowledge which was
being embedded, I discovered that I was not only looking at a set of knowledge
themes, but also at a number of dimensions of professional knowledge. Knowledge to
do with the new way included people’s theories about the new student-centric
paradigm and the role of technology, their supporting beliefs and values, their personal
interpretive frameworks (how they described, understood and critiqued their teaching
and their students’ learning, applying theories and metaphors), various learning
models, action-based knowledge to do with practical methods and the use of
technologies, and even school vision statements.
As has been outlined in Chapter 2, the literature about professional knowledge
presents diverse and competing conceptualisations of what constitutes professional
(teachers’) knowledge and how it is structured. While some researchers have focused
on identifying categories of teacher knowledge, others see this as counterproductive.
Borko and Putnam (1996), for example, note that:
A potential danger inherent in any description of categories of
knowledge is that people may come to see the categories as
representing an actual storage system in the human mind rather than a
heuristic device for helping us think about teacher knowledge. That is,
we may find ourselves thinking that teacher knowledge is organized into
abstract, isolated, discrete categories, whereas, in fact, what teachers
know and believe is completely intertwined, both among domains and
within actions and context (p.677).
I, too, saw the reality of professional knowledge as a fluid, multi-faceted amalgam, with
my data making it clear that beliefs were inseparable from knowledge:

98

I think it becomes the embedded belief that you have yourself about
something, so it adds to you. (Teacher, interview)
Despite this, I felt that it was useful to investigate the dimensions of the professional
knowledge involved in my study context. Based around my emerging analytical codes,
I drew a series of exploratory diagrams, trying to conceptualise the nature of the
professional knowledge in my study. Figure 13 provides an early example, spanning
both content categories (students, methods, identity, technology) and higher-level
categories (theories, metaphors, beliefs).

Figure 13: Early exploratory map of professional knowledge (based on NVivo codes)

These were rough working models that changed continuously, reflecting the fluidity of
my mental models. The challenge was such that I did not produce a ‘final’ version, but
the exercise, and my continual refection on the make-up of knowledge made me
sensitive me to the existence of its composite dimensions.
I found that my data provided many rich examples of beliefs, values, theories, practices
and models, and – significantly – several standout examples of movements between
these dimensions. Following my visit to a cluster that made strong use of online forums
(CoP A), I established a data category called “theory-practice link” and gained a sense
that the process of moving between the theoretical and practical dimensions of
knowledge was important to the embedding process:
For me it was looking at the theory of teaching, and the practice. Both
those aspects came through. And the theory backed up what you were
doing practically, and if you were doing something practically you could
often match it up with something in the theory, and so, "That's why we
do that.”
[I]: If you pick up an idea and try it, what makes you stick with it?
I guess if it's working or not. And I still have to feed myself with going
back and reading again… and going back refreshing the whole thing –
what it's about, and refining it... (Teacher, interview)
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My inability to settle on a single model that ‘worked’ led me to examine the literature
surrounding the development of teachers’ knowledge in more depth. I found two metareviews of research into teacher knowledge and teacher change that contained
material that strongly resonated with my emerging model. According to Munby et al.
(2001), research into teachers’ knowledge is characterised by a dichotomy between
theoretical knowledge, based in the paradigmatic mode of thought, and practical
knowledge, based in the narrative mode. These can also be seen as reciprocal
dimensions of knowledge, or as a duality. While theoretical knowledge is typically
declarative, abstract and conceptual; practical knowledge is more procedural, specific
and pragmatic (Leinhardt et al., 1995, pp. 402-403).
Of greater relevance, I found that Leinhardt et al (ibid) view the development of
teachers’ knowledge as a recursive process based around the integration of these
dualities. The level of integration needed for effective practice does not result from the
simple ‘translation ‘of theory into practice, but instead requires a reciprocal process of
transformation of each kind of knowledge into forms associated with the other. They
see individuals as needing to continually particularise theories and abstract theories
from practice (p.403), making iterative, reciprocal readjustments. This theory gelled
strongly with statements made by several participants, and validated the importance of
my “theory-practice link” category.
In later iterations of my working model of knowledge, I elevated the
paradigmatic/practical knowledge divide, grouped beliefs, theories and values together
into the category paradigmatic knowledge, and identified more granular categories
within each dimension, based on deeper data analysis. (See figure 14).
Another aspect of Leinhardt et al.’s paper gelled for me. This was the authors’
comment that traditional workplaces provide barriers to the integration of paradigmatic
and practical knowledge, notably through a lack of time for reflective and analytical
thought. The ICT PD programme leader had portrayed teachers as being “time poor”
and teachers’ lack of time for deeper thinking had been a recurring theme in interviews.
In 1995, a year after the first W3 consortium meeting, Leinhardt et al. had called for
universities to create “structures to slow down time” so as to facilitate reflective revision
and knowledge transformation (ibid, p.404). I wondered whether online communities
might be helping to achieve this.
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Figure 14: Later working model of knowledge dimensions

As noted above, my mental model of the dimensions of the professional knowledge
being embedded was very fluid. It was nonetheless a valuable interpretive tool, and
the drawing of diagrams based around emerging codes proved to be a useful practice.
It helped to sensitise me to important aspects of my data and the difficulty of the
exercise provided me with a strong incentive to dig more deeply into the relevant
research literature, linking this back to my findings.

4.6 Chapter summary
In this chapter I have used the metaphor of an interpretive toolkit to show how I used a
series of provisional models and an evolving set of interview tactics to mitigate the
potentially fuzzy nature of my research question. Developing this toolkit provided me
with a clear knowledge focus for my study: the embedding of the new way, or paradigm
of student-centred, technology enabled teaching and learning. It also provided me with
tactics to helped people access relevant stories about embedded professional
knowledge, and to cast the net sufficiently widely when investigating people’s
participation in online CoPs.
I have demonstrated the relevance of the new way as the knowledge focus by a topdown/bottom-up matching exercise, showing how four key sub-themes appear
prominently in the data from the five of the CoPs in my study. (I have also explained
the reason for their non-appearance in CoP D.) In addition, I have argued that my
knowledge focus elevates this study’s relevance to practitioner communities,
positioning the study as being about the embedding of knowledge in the context of
transformative professional change.
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5 Overview of research results

5.1 Introduction
This chapter provides a background to my research results and presents a brief
overview of the key theoretical findings.
In the first section, I outline my findings about the five Communities of Practice
(CoPs) in this study. Firstly I present an overview of each CoP and the extent to which
it relied on online means to facilitate the embedding of the new way. I identify key
contextual issues that may account for differences between the cluster-based CoPs.
Following this, I discuss the significance of my discovery of CoP E. Not only did this
community challenge my conceptions about the nature of online CoPs, but my decision
to include it in this study led me to take a new perspective on the case: Rather than
viewing it as a set of parallel subunits, I developed a more complex, system-based
awareness of how online CoPs were facilitating knowledge transfer (KT) and
embedding in the research setting. I conclude this section by discussing the structural
relationship between the five communities, showing how CoP E acted as a non-official
but important connecting community.
In the second section of this chapter, I summarise my research results at a higher
level of abstraction. The principal outcome of my research project is a three-level
explanatory theory (Gregor, 2006). It comprises three complementary mechanisms for
facilitating knowledge embedding, operating at the micro, meso and macro levels. I
provide a brief introduction to each mechanism in this chapter; outlining them in detail
in Chapters 6-8. In addition to this three-level theory, I identified five common
underlying processes that facilitated the embedding of knowledge of the new way in the
research case. In the final part of this chapter I introduce each process and discuss
how it promoted the embedding of knowledge.

102

5.1.1 Findings about the five CoPs
5.1.1.1 The ICT PD cluster CoPs
ICT PD clusters were self-selected groups of schools that determined their own
programme objectives. Their online communities were part of blended CoPs whose
members engaged in both online and offline communication. Face-to-face
communication occurred more frequently within cluster schools than between them, but
this was at lower level than in many work settings. (Teaching is a solitary profession,
with most time being spent alone with students. In NZ this “student contact time”
exceeds the OECD average (Statistics NZ,2008 ).) Clusters ran several workshops a
year, initially based around ICT basics, then focused on the effective use of ICT for
teaching and learning. Schools used programme funding to give appointed lead
teachers release time from classroom duties so they could support their colleagues,
communicate with lead teachers at other schools, and undertake online activities.
Cluster schools ran regular internal meetings, techie brekkies and workshops.
Each ICT PD cluster had an online community environment, hosted on a proprietary
platform by the programme provider. This included programme information, online
forums and a resource library, managed by the cluster facilitator and lead teachers. It
also provided a resource bank with lesson ideas, technical advice, links to conferences,
and administrative content, managed by a national facilitation team. At the time of my
study, cross-cluster forums had been discontinued due to poor uptake, but membership
of a national listserv was compulsory. Rather than being participatory, the listserv was
used to broadcast programme information. Within clusters, schools managed their own
resource areas, either within the official online community, or on another platform or
shared drive. The ‘official’ online CoP infrastructure described above was used in
different ways by different clusters, due to the programme’s grassroots approach and
the preferences of the schools involved. However, this official infrastructure was only
the part of the online picture. Most clusters had also developed a non-official, informal
online CoP infrastructure, to extend and complement the official one.
I now summarise my findings about the five participating CoPs. Communities A,B,C
and D were cluster-based CoPs with a strong official dimension. Community E was an
unofficial CoP with distributed membership and little face-to-face contact between
members. (These findings are summarised, with the participant breakdown data, in
table 7.)
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Table 7: Summary of findings from participating CoPs
CoP

Description

Maturity

Research Participants (roles)

Extent of embedding of the
new way of teaching

Level & nature of online
interaction

Communication media

A

Cluster of primary schools

Mature

14 participants at 4 of 9 schools

High & continuing

High; Mandatory

Formal – online & offline

Recently
completed
Year 3

1 facilitator
6 lead teachers
3 teachers
4 principals/school managers

Whole-of-school change approach

Widespread/ significant use:
Forum, Email, IM, SMS, Online repository
Face-to-face workshops & discussions

Cluster of primary schools

Mature

11 participants at 4 of 7 schools

High & continuing

Formal – online & offline

In Year 3

1 facilitator
3 lead teachers
4 teachers
3 principals/school managers

Whole-of-school change approach

B

C

D

Lesser use (amongst 3+ members):
Listserv
High; near-mandatory

Mutual support between schools

Widespread/ significant use:
Email, IM, SMS, Repository
Face-to-face workshops & discussions
Lesser use (amongst 3+ members):
Forum, Listserv, Blog

Cluster of secondary schools

Maturing

8 participants at 3 of 3 schools

Underway

Formal – online & offline

In Year 3

2 cluster facilitators
2 lead teachers
1 teacher
3 principals/school managers

Opt-in teacher participation; school focus

Inactive

9 participants from 4 of 8 schools

N/A

0 facilitators
1 (ex) lead teacher
3 teachers
1 technical co-ordinator
4 principals/school managers

Negligible – focus on tool use & technologyled modifications to practice

Inactive as online CoP

2+ years
post year 3

Mature

17 participants from 9 schools
2 also in Community A
8 also in Community B
2 also in Community C
3 also in other cluster CoPs
2 also national programme leaders

Very high & continuing

Extremely High

Widespread/ significant use:
Email, Blog, RSS, Social bookmarking, IM, Twitter

Cluster of secondary schools (& two
composite schools)
Formal – offline

E

Mutual support between schools

Virtual ‘Web 2.0’ community
(‘community of passion’ for ICT use)
Informal – online (virtual)
No official link to programme, but
overlapping membership with CoPs
A, B and C

Low; opt in

Mutual support between schools

Widespread/ significant use:
Email, Video-Conference, IM, SMS, Online repository
Lesser use (amongst 3+ members):
Forum, Listserv

Distributed community focus
Lesser use (amongst 3+ members):
Video-conference, Podcast/Teacher Tube, Second Life

Roles in ‘home’ CoPs
5 facilitators
4 lead teachers
5 teachers
2 principals
1 other
Informal roles in this CoP
8 Connector-leaders
9 Follower-feeders

Other

Programme Leaders

1 Programme Leader (also in CoP E)
1 National Facilitator (also in CoP E)
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5.1.1.2

CoP A and CoP B: Primary schools

CoPs A and B were clusters of primary schools, catering for students in years 1-8 of
their formal education. CoP A was in a predominantly rural region – two of the
participating schools were based in small settlements and two in a nearby provincial
centre. The schools in CoP B were located in rural townships. I interviewed 14
individuals across four of the nine schools in CoP A and 11 individuals across four of
the seven schools in CoP B.
In both communities, knowledge about the new way had become well embedded at the
cluster, school and individual level. Most participants recounted what they described
as significant changes in their understandings about learning, the nature and content of
teachers’ informal workplace discussions, and their classroom practice. The four key
subthemes of the new way, identified in Chapter 4, appeared regularly in interviews
and online records associated with these CoPs (see examples in Appendix E). New
school-level teaching approaches, and participants’ buy-in to these, were signalled by
the use of collectivist phrases, such as “Inquiry Learning is the way” (principal, CoP A)
and “We’re running with thinking skills” (teacher, CoP B). Inquiry learning and thinking
skills are student-centred learning approaches associated with the new way. One or
both of these approaches was in common use at most schools in these clusters.
At the time of my field interviews, new professional knowledge was still being
formalised (routinised, codified and institutionalised) and differentiated (customised) by
participating schools. CoP A’s schools were at a more advanced stage of this process
than those in CoP B, no doubt reflecting the fact that this community had recently
completed the ICT PD programme – CoP B was part-way through the programme’s
final year. End-of-programme reporting requirements created an incentive to develop
school-level results that would be seen as justifying the government’s investment. This
may have contributed to a ramping up effect in year three of the programme: CoP A
experienced an upsurge in online forum activity in the third year, and a principal in CoP
B spoke of being “in the thick of it”.
CoPs A and B had both embarked on the ICT PD programme with a sense of focus
and vision. This was centred, in each case, on the fostering of a student-led learning
approach within schools, and facilitating students’ use of ICT to support this.
Our school came into the cluster with a very clear vision; and that was
inquiry learning…We believed our curriculum was broken, and we
wanted to change it…. We spoke to [all the leaders and said] “Come on,
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here's ICT money, we want to change our approach. It's through ICT,
but it's also through a change in pedagogy. (Principal, CoP B)
Both CoPs focused on the introduction of inquiry learning, while in CoP B there was an
additional emphasis on developing students’ thinking skills. These foci appear to have
facilitated the embedding process – they were well articulated by participants,
indicating a high level of common understanding and shared interpretive frameworks.
Szulanski (2000) and Rolland et al. (2003) have found that shared cognitive bases
increases absorptive capacity, facilitating knowledge transfer.
Most Interviewees from both CoPs A and B credited their online CoPs as having
contributed to the embedding of knowledge and, in many cases, as having played a
key role. This was stated most unequivocally by a lead teacher in CoP A, who said,
In terms of our inquiry focus, and incorporating thinking skills into what
we do; that’s a direct result of our online community work.
In both clusters, online CoP participation had significantly increased teacher-to-teacher
interaction and extended it outside of working hours. This was associated with the
development of new relationships and the increased accessibility of colleagues’ ideas,
opinions, problems and work practices, which in turn lowered barriers to workplace
engagement. As new ideas and challenges were introduced to each community
through its participation in the ICT PD programme, online communications also played
a critical role in allowing peers to benchmark their emerging thinking against each
other. In both communities, the use of unofficial, informal and effectively invisible
online communications (via IM tools) complemented the official, formal and more
visible online infrastructure, leading to the establishment of a trusting, open, low-stakes
communication culture.
CoPs A and B both made strong use of online communication tools, but had somewhat
differing cultures of tool use. In CoP A, participation in online forums had initially been
compulsory, resulting in a strong uptake of, and sustained emphasis on, this tool. CoP
A’s forums were used primarily to discuss professional readings and relate them to
individual practice. CoP B also used online forums, but did so in a more episodic
manner. Its forums were mainly focused around learnings arising from cross-cluster
visits. (Those based on professional readings drew more limited engagement.) This
aside, the members of both communities used online repositories of recommended
teaching resources and received postings from a national listserv. In addition,
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members of both communities communicated regularly with each other via instant
messaging (IM) tools, email and SMS (mobile text messaging). They also
communicated face-to-face in workshops, meetings and discussions. The
communication media used in CoPs A and B are itemised, together with other
summary-level information, in table 7. In both communities, taking into account both
online and face-to-face communication settings, members can be seen as interacting
within a set of diverse communication contexts, or professional engagement spaces.
Each of these engagement spaces met particular professional needs and had its own
conventions and culture of use. The significance of this diversity of engagement
spaces in relationship to the embedding of knowledge is discussed in Chapter 7. It
forms the basis for my theory about the micro (individual) level knowledge embedding
mechanism.
The accounts of participants from CoPs A and B about the knowledge embedding
process indicated that a range of activities and issues had occurred over the two-tothree years prior to my visit. Data analysis showed that there were many
commonalities in this process at the cluster and school level. The role played by online
communities had changed over the course of the programme, as schools and teachers
had moved from being challenged, through trialling new approaches, to eventually
adapting and appropriating the new knowledge. (This finding – based on the analysis
and synthesis of data from communities A, B and C – is the basis for my model of a
six-stage meso-level mechanism for knowledge embedding, the knowledge embedding
cycle.)
5.1.1.3 Contextual issues: primary versus secondary CoPs
The fact that CoPs A and B were clusters of primary schools appears to have been a
significant facilitator of knowledge embedding at organisational level. In the primary
years of schooling, teachers are responsible for teaching across the full curriculum,
usually working with one cohort of students. This can be seen as creating ample
common ground for professional practice initiatives, such as the ICT PD programme. In
contrast, teachers at the secondary school level (years 9-13) teach one or two subjects
– a narrow slice of the curriculum – to rotating groups of students. This results in a
series of subject-based silos in secondary schools, and considerably less professional
common ground. As one primary participant noted, there is a saying that primary
teachers teach students, whereas secondary teachers teach subjects. This issue was
noted by a number of participants, including the cluster facilitators and programme
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leader, as creating a problem for school-wide professional development initiatives4 at
the secondary level. Lack of common ground is known to be a barrier to knowledge
transfer (Rolland et al., 2003; Szulanski, 2000) as it results in low absorptive capacity –
a lack of shared cognitive bases, mental models and backgrounds.
CoPs C and D were clusters of secondary schools5. By including two secondary and
two primary school communities in my research project, I had hoped to gain a better
understanding of the contextual factors influencing knowledge embedding and the role
of online communities in the research setting. Unfortunately, and in no small part due
to the contextual issue noted above (primary versus secondary teaching), the data
from these communities failed to match that of CoPs A and B in terms of its relevance,
depth and richness. (The case of CoP D was particularly problematic, as I explain
below.)
It appeared, in fact, that the ICT PD programme had more than one barrier at the
secondary level. Firstly was the lack of common ground that made a whole-of-school
approach difficult. This was evident in a less-than-clear sense of shared focus amongst
CoP C’s members, and a purely tool-based focus in CoP D. There was a second
possible barrier in the larger size of the teaching pool in most secondary schools.
Three out of seven secondary schools in this study had over 30 teacher full time
equivalents (FTEs), teaching over 500 students. In these large schools, a smaller
proportion of staff was engaged in the lead teacher role (a change agent role), making
the task a larger job. The third, and perhaps most significant barrier, was the low
perceived feasibility of whole-school change in secondary schools. Although
participating principals saw shifting to a more student centred way of teaching as
desirable, they did not feel such a major change could be accomplished within the time
frame of the ICT PD project. The project was viewed instead as a means of kickstarting longer-term change:
What [secondary] teachers do…is pretty much the same as it was 30
years ago, and it’s pretty much the same as it was 40 years ago…when
I started school. But I actually do think that in ten or fifteen years… it will
finally, especially for the seniors, start to look considerably different…
and it’s this stuff [ICT] that will allow us to do things differently.”
(Principal, CoP C)
4

CoP B also included one Area school (remote schools that cater for students from years 1-13), but only primary
level teachers at this school were interviewed, and reported to be strongly engaged, in this community.
5

Secondary clusters may include Area schools; remote schools that cater for years 1-13 of schooling. This was the
case for CoP D, which included two Area schools. Secondary school level needs strongly dominated the cluster’s
operations, however.
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A new curriculum was gazetted during the study period, with schools being given until
2010 to implement it. This undoubtedly influenced principals’ attitudes towards the
timeframe for change. The curriculum was strongly synergistic with the ICT PD
programme’s themes, placing students’ needs as foremost, and positioning the
fostering of key competencies at a level equal to the traditional learning areas.
5.1.1.4 CoP C
Despite the issues to do with secondary schools outlined above, data from CoP C
proved useful. Like CoP B, it was in the third and final year of the ICT PD programme
at the time of the interviews. It was a small cluster made up of three secondary schools
situated in rural towns, around half an hour’s drive from each other. I interviewed 8
participants from across the three schools. (The ninth participant was unavailable when
I visited.) Analysis of interviews indicated that the new way was in the early stages of
becoming embedded amongst lead teachers and principals within this community, in at
least two of the three schools. However, this was at a less advanced stage than in
CoP B and had reportedly impacted on smaller subsets of staff. This was evidenced
by the lower extent of reported teacher buy-in, less consistency in participants’
responses to interview questions, and a more diffuse sense of programme focus: Two
schools had a focus on fostering student creativity through ICT and using it for selfdirected learning, but this was articulated less than clearly by some participants. The
third school’s focus was unclear, possibly because the lead teacher was new to the
role and the principal was unavailable on the day.
Nonetheless, in terms of the progressive way in which professional knowledge was
being embedded, and the different issues which had arisen at different stages, my
findings about this community were broadly consistent with those for CoPs A and B. I
attribute the slower knowledge embedding process in CoP C, when compared with
CoP B, to a combination of two factors. Firstly, and most significantly, CoP C was a
secondary school cluster, subject to the issues outlined above. Its schools took an optin approach to ICT professional development, aiming to make initial gains amongst
willing parties. The relative lack of common ground amongst its teachers meant it was
impractical to focus on a specific aspect of the new way. As the facilitator explained,
The different groups are bigger and more disparate [than in primary
schools]; more secular in their subject areas. To get a group of 80
teachers to read something and be interested in it is problematic. (CoP
C)
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This cluster was therefore focusing on developing technological confidence and a set
of implicit shared values, prior to rolling out new teaching approaches at a
departmental level within schools, and across the cluster6. Secondly, CoP C had
experienced recent turnover of key staff. The facilitator and one of the three lead
teachers were new to their roles. The lack of continuity in these key roles had
undoubtedly impacted on KT and embedding.
Despite these issues, professional change was gaining momentum in (at least) two
schools in the cluster. The facilitator described the programme as instilling: (a)
knowledge of technologies and how to use them, (b) knowledge about how
technologies are changing society (i.e. recognising the need to change), (c) confidence
knowledge (“being confident enough to have go and develop your own learning”) and
(d) knowledge of pedagogy – the principles and methods of (effective) teaching. This
positioned the embedding of knowledge of the new way as a series of stepping-stones.
At the time of my visit, those interviewed, and reportedly others within two schools, had
taken several steps, moving beyond technological concerns to engage with higherlevel professional knowledge. They were also developing shared understandings about
the transformative potential of this knowledge:
This year there’s a definite step up with people trying out new things. I
suppose it comes down to what’s the nature of teaching…It’s how do
you think knowledge is actually transferred to kids…the process. We do
try for knowledge, but it’s not actually the main event any more. (Lead
teacher)
This closely mirrors a comment in from a lead teacher in CoP B: “We’re not trying [to
instil] knowledge any more”. Both statements embody a profound shift in professional
values – the teacher’s primary role is now seen as fostering students’ skills for
developing knowledge, not instilling knowledge by transmission.
Unsurprisingly, CoP B was a less vibrant online community than CoPs A and B. Lead
teachers were the main participants in forums, summarising the outcomes of face-toface workshops prior to posting them online. (CoP A employed a similar approach as a
prelude to broader involvement.) They also had regular videoconferences with the
facilitator. The facilitator, however, engaged in considerable online communication,

6

Based on interviews with facilitators, it seems that this was charactestic of the approach taken by secondary

schools involved in the porgramme.
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being permanently connected via IM to a national group of colleagues and following the
blogs of respected educators linked with the programme (members of CoP E). This
informal online activity (which even occurred during the interview) contributed strongly
to the embedding of knowledge in the cluster. More importantly, it contributed to my
understanding of a system-level knowledge embedding mechanism that was at work
within the ICT PD community. This is outlined in the macro-level embedding process
outlined in Chapter 8.
5.1.1.5 CoP D
As previously noted, recruiting four suitable CoPs from the ICT PD programme for my
research project proved unexpectedly difficult. Programme administrators were willing
to recommend potentially suitable clusters, but lacked insider knowledge, being reliant
on anecdotal reports. In hindsight I realise that assumptions about the nature of online
CoPs, combined with an apparent shift towards using unofficial online communication
tools (outside of the official online community space) made this task more difficult. The
recruitment task was also compounded by the fact that I was seeking mature, or
maturing, online communities. Perhaps there were few at this stage of development.
CoP D was recommended for inclusion based on its reputation as a mature CoP. This
cluster of secondary schools7 had completed the ICT PD programme just over two
years prior to the interviews, but had gained a further two years of funding for
continuing its ICT-based initiatives, including professional development. The wide
geographical distribution of its schools, plus reported regular inter-school videoconferencing, made it seem a likely candidate for online community activity. I
interviewed nine individuals from four out of eight schools in this cluster. Two were in
small settlements towns and two in provincial towns.
Unfortunately, CoP D turned out to be at an inactive stage of its lifecycle, fitting Tarmizi
and de Vreede’s (2005) Inactive stage and the Reflect, Self-assess and Renew stage
of Snyder and Wenger’s (1999) developmental model. At the time of my study, it was
rolling out a business-as-usual model of technology use, with online interactions
between teachers being based either around technology use or teaching management
issues, such as the moderation of exam marks8. The participants I interviewed did not
7

Two of the participating schools were small Area schools, catering for students across all the years of schooling
(years 1-13). The cluster’s focus, however, was on the needs of secondary level students.
8

Teachers were rumoured to be engaging in online interactions at a pedagogical level, but none of my interviews
substantiated this.
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substantiate external reports of higher-level professional discussions occurring online
in this CoP.
Furthermore, the new way was not a shared agenda. Discussions with principals
indicated that the new way of teaching was a developmental goal in two of the schools,
but this was independent of the ICT PD initiative. A key participant in this CoP was a
visionary who felt the CoP had lost its way. This person described the community as
being in a situation of temporary stagnation, attributing this to two main factors. The
first reason was the cluster’s institutionalisation of a systematised, tool-centric
approach to the use of ICT in teaching, leading to a loss of vision and passion:
[We hoped it would] also stimulate… some development in teacher
practice…and yet…we've only scratched the surface… It's being used
and it's being replicated... One of the things which makes things stick
has been this process of institutionalising, but as you institutionalise, you
kill the community. There's a tension there, or perhaps the passion runs
out. The vision becomes harder and harder to sustain. (Visionary)
This person saw a need for a renewal of focus, combined with a shift to higher order
professional knowledge, in order to sustain the CoP:
We're almost at a stage where if [this cluster] is going to go anywhere,
there almost has to be this quite drastic shift of focus onto teaching….
We're starting to try to put together ideas we can use, which are going to
be more focussed on the teacher, and pedagogy. (Visionary)
The second factor impacting on stagnation was the loss of the facilitator whose role it
had been to connect people and ideas. The nature of this gap became clear when I
interviewed the cluster’s technical leader, who was now at the hub of the community.
This person’s technical focus, combined with a heavy workload and personal
preferences, was leading them to actively avoid professional dialogue:
I really restrict my own inputs. If I have too many, life gets silly. So I
refuse to be part of too many on-line e-mail groups. I don't want to have
blogs and wikis and those sorts of things running… if people want to
contact me, I've got e-mail, I've got my phone, and those are enough
inputs. People often say, "Can I have your Skype address?" and I say,
no, you can't. That's my personal life…
Interviewer (IV): So your role in making those communities work is to
exclude the distracting other things?
Yes. I have to. If I didn’t, I wouldn't get this job done….” (Technical
leader)
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The fact that the technical leader had to work so hard to avoiding becoming a de facto
facilitator is indicative of a demand for a connector in this community. The absence of
such a person appeared to be a profound inhibitor of KT, with knowledge becoming
trapped in a bottleneck:
There’s probably not much [knowledge] flowing into me. It's probably a
one-way flow out of me into the other people. (Technical lead)
Unfortunately, owing to the inactivity of this online CoP and its lack of focus on the new
way, much of the data from CoP D lacked usefulness. However, the visionary’s
opinions about the need for CoP renewal following institutionalisation (the embedding
of knowledge in a rigid way; seen as a barrier to further CoP-based developments)
were highly useful. The data contributed to my development of a cyclic, rather than
linear, model for how knowledge embedding can be facilitated by online CoPs at the
organisational level. In addition, the situation outlined by the technical leader strongly
supported my findings from other communities about the macro, or system, level
knowledge embedding process; in particular, the vital role played by connector-leaders.
In retrospect, I recognised a methodological problem in having included CoP D. This
cluster had been in an earlier cohort of ICT PD clusters than the others in this study.
Owing to its having been funded for a further two years of ICT professional
development, it appeared to be on a par with CoPs A, B and C. However, there had
been no formal link with the ICT PD programme for two years. In the meantime, the
ICT PD programme had developed a synergy with the objectives of the emerging
curriculum, resulting in an emphasis on transforming teaching in line with the new way.
There may have been a different outcome for CoP D had it embarked on the
programme two years later.
5.1.1.6 CoP E
My discovery of CoP E more than compensated for this above problem. I had not
included this CoP in my original research design and was unaware of its existence until
after entering the field. Even once I encountered it, two assumptions got in the way of
my recognising it as an online community: Firstly, I assumed that any CoPs relevant to
this study would be formally linked to the ICT PD programme, and secondly, I assumed
that online CoP were facilitated, with a centralised record of discussions. I had to revise
both assumptions.
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The first sign of CoP E was my discovery that key individuals in these CoPs relied on
blogs for keeping their professional knowledge current. One member of CoP A, two of
CoP B, and one of CoP C authored their own professional education blog (edublog)
and commented on the blogs of others. One further member of CoP A, six of CoP B,
and one of CoP C were regular followers of one of more edublogs. The blogs these
people followed belonged to respected educators involved in the ICT PD programme –
typically, but not always, cluster facilitators or lead teachers.
Upon consideration, I realised that this blog-based activity was a sign of dual
community membership, or inter-community boundary spanning, on the part of the
individuals concerned. I revisited the literature and found an emerging set of research
that extends the traditional definition of online communities to include communities of
reciprocally linked individuals within high-density areas of blogging networks (Efimova
& Hendrik, 2005; Hodkinson, 2006; Wei, 2004). CoP E was such a community. My
analysis of blog and Twitter linkages (see Appendix F) showed strong reciprocity
amongst those who had a visible online presence. (CoP E was the NZ-based subcommunity of a community of strongly inter-connected bloggers that sat within the
edublogging network. Owing to the case boundaries, I have simplified the way I
present this layered external structure, in most cases simply referring to it as a
network.) I was fortunate in that teachers’ restricted view of what constituted an online
CoP had led me to revise my initial questioning approach, asking about their use of
diverse online communication tools. This helped me to uncover the community.
CoP E was a non-official, highly active Web 2.0 based online CoP, located within an
international network of edubloggers – teachers who interact via blogs (and other
online tools). It could also be termed a Community of Passion: Its core members were
converts to the new way, believing in the transformative power of ICT when used
appropriately to support student-centred learning. They made intensive use of a wide
range of online communication technologies to sustain their beliefs, enrich their
understandings, and promote and broker knowledge. In Chapter 8, I describe their role
as connector-leaders.
Those people who followed, but never (or rarely) authored or commented on, the blogs
were peripheral members of CoP E. In Chapter 8, I describe their role as followerfeeders. These people were reluctant to leave a visible online record, typically seeing
themselves as being at a lower level than the core members (“I’m at the bottom”;
“They’re way up there”). They therefore corresponded with those whom they followed
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via invisible, or behind-the-scenes means, via IM and e-mail. While connector-leaders
kept in touch with each other via tagging, alerts, RSS feeds, and Twitter, they were
aware of their followers’ communication preferences, proactively feeding them relevant
information (with links to URLs) via IM or e-mail.
My decision to amend my research design to include CoP E was more significant than I
initially realised. As I interviewed more of its members9, I saw that this community
operated at a different level to the others. Through its overlapping membership with
cluster CoPs, it facilitated KT in clusters, while indirectly connecting clusters across the
programme. It also acted as a middle layer community of knowledge brokers; forming
as a bridge between the cluster communities and an international network of experts
and practitioners whose ideas its members followed. Rather than viewing the case as
a set of parallel subunits, I came to develop a more complex, system-based
perspective of how online CoPs were facilitating the embedding of knowledge. I
realised that I could better address the research question if I moved beyond
considering only the meso-level perspective that was most obvious in interviews – a
view of how embedding was occurring within schools and cluster – to also consider the
macro-level perspective – how embedding was influenced by interactions between the
different communities and levels of communities. This emerging system-based
perspective was strengthened by my recognition, during the later stages of data
analysis, of an additional micro-level perspective – the way in which online CoPs
facilitated knowledge embedding at a personal, individual level. My system-based
perspective on the case led me to develop a multi-level theory.
Figure 15 shows the structural relationships between the five online CoPs I studied,
showing how CoP E (centre) acted as a connecting community. Three of the four
official, cluster-based ICT PD communities (CoPs A, B and C) had overlapping
membership with CoP E, a non-official, blog-centric community of connector-leaders
(shown as the central circle). The overlapping membership occurred in two zones: (a) a
central visible zone (the central shared area) within which the core members,
connector-leaders, interacted with a publicly visible online presence and (b) a
peripheral invisible zone (the lighter area around the core) within which followersfeeders interacted invisibly, via IM, email and phone; and face-to-face, with the
9

Once I had identified CoP E, I interviewed three further members who were in clusters not already in the sample

and gathered data from the community’s publicly available online records.
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connector-leaders. My information about follower-feeders’ activity in CoP E came from
my interviews with them and with the connector-leaders they followed. Although
invisible in CoP E, follower-feeders had a visible role in their respective closed, clusterbased online communities. They fed the knowledge they gained through their
participation in CoP E to their cluster-based peers using both online and offline means.

Figure 15: Participating CoPs, showing overlapping membership with CoP E

One member of CoP A, two of CoP B and one of CoP C were connector-leaders in
CoP E. I gained access to considerable valuable online data from these members,
including blog posts, lists of other bloggers whom they followed, Twitter records,
Del.icio.us records (social bookmarking of content), Teacher Tube videos, podcasts,
and material from other contexts, such as Second Life and Linked In, that had been
cross-posted onto blogs. I gained further data from the public online records of
selected other members of CoP whom these people interacted with at a national and
international level.
One member of CoP A, six of CoP B and one of CoP C were invisible follower-feeders
in CoP E. The programme leader and a national facilitator, who I had interviewed
earlier, were also members of CoP E (as a follower and a connector respectively). The
dotted lines in figure 15 indicate communities outside the scope of this study, to which
the additional members of CoP E whom I interviewed belonged.
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5.1.2 Overview of theoretical findings
The key outcome of this research project is a three-level theory to explain how online
CoPs facilitated the embedding of transformative professional knowledge in the
research setting. This theory comprises three complementary embedding-facilitating
mechanisms that operated simultaneously at the micro, meso and macro levels (see
figure 16). In addition, I identified five fundamental knowledge embedding processes
that promoted embedding and were facilitated by the mechanisms. I firstly introduce
my findings about the five fundamental processes, then summarise the three-level
theory.

Figure 16: Three-level theory: micro-, macro- and meso-level facilitating mechanisms

5.1.3 Five fundamental knowledge embedding processes
Five fundamental knowledge embedding processes facilitated the embedding of the
new way within the case: focusing, persuading, aligning, adapting, and owning
(developing ownership). These processes were not exclusive to the online realm, but
were driven, or catalysed, by the facilitating online CoP mechanisms at micro, meso
and macro levels. The five processes are a unifying, recurring theme in Chapters 6-8.
I derived them from the iterative aggregation of many categories of embedding-related
codes.
5.1.3.1 Focusing
Focusing involved having a focus on (a) specific approach (e.g., a learning model,
teaching method, or use of technology) that was intended to engender understanding
of the new way; and/or (b) a specific issue related to implementing the new way.
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A school-wide focus, such as inquiry learning, thinking skills, student blogging, and IMbased student-to-student mentoring, provided a shared container or boundary object
(Carlile & Rebentisch, 2003; Pawlowski & Robey, 2004) for negotiating meaning. It
increased common ground, fostered collegiality, made change more manageable, and
promoted the development of mutual understanding. CoPs A and B had focused in a
sustained way on developing inquiry learning models, resulting in successful
embedding. The more diffuse focus in CoP C seemed to be associated with a slower
embedding process and more uneven results.
In order to successfully embed the new way, teachers also needed to focus on
identifying and resolving specific issues relating to practice or theory. Having a sense
of focus helped them stay on track, avoid being captured by ‘the lure of technology’ per
se, and screen out non-relevant online content. The ways in which online CoPs
facilitated focusing are outlined in Chapters 6-8, in relationship to each embedding
mechanism.
5.1.3.2 Persuading
Persuading involved being persuaded, persuading oneself and persuading others of
the rightness of the new paradigm and its superiority to the professional status quo.
Embedding of the new way required substantial change on the part of many teachers
and schools. Persuading oneself and others of the need to change, and of the
relevance and veracity of the values and beliefs associated with the new way was
therefore an important aspect of embedding process. Persuading facilitated the
reframing of mental models, engendering belief in the new paradigm. It inspired
motivation to change, justifying the effort required to embark on change and engage
with new knowledge. It also fostered the resilience needed to continue when things
became difficult.
The cultures of use associated with forums and blogs encouraged teachers to use
persuasion in their reflections and arguments. Individuals also persuaded one another
via IM and Twitter. The diverse ways in which online CoPs facilitated persuading are
outlined in Chapters 6-8, in relationship to each embedding mechanism.
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5.1.3.3 Aligning
Aligning involved (a) aligning emerging practices, experiences, interpretive
frameworks, values and beliefs with those of peers and the community, and (b) aligning
practice with theory that supported the new paradigm. This included reinterpreting
existing practice in light of new theory, adjusting practice to better align with theory,
and adjusting personal theory to align with emerging practice.
Collegial alignment of emerging understandings and practices helped build shared
cognitive bases, increasing absorptive capacity; the ability to absorb new knowledge
(Rolland et al., 2003, Szulanski, 2000). Alignment also provided reassurance about
being on the right track, and helped legitimise and stabilise new knowledge.
The desire to align fostered relationships of mutual support: Teachers were comforted
by the fact that they were caught up a common change process (“We’re all in the same
boat”). They were reassured by their recognition that they shared interests and
problems with others, and relished the opportunity to tackle these in partnership. By
discussing common themes, CoP members developed an aligned language and
aligned ideas about what mattered. Teachers regularly tested out the fit of their
emerging ideas with colleagues, keeping each other on track. They benchmarked their
own progress against that of colleagues and emerging community norms. In instances
where individuals challenged the emerging paradigm, facilitators intervened to bringing
the resistant individual into alignment.
As the new way was embedded, the alignment of theory with practice and of practice
with theory became an ongoing challenge. This iterative process gradually reduced
dissonance and increased acceptance. The ways in which online CoPs facilitated
aligning are outlined in Chapters 6-8, in relationship to each embedding mechanism.
5.1.3.4 Adapting
Adapting involved (a) adapting and modifying established practice, ways of thinking
(interpretive frameworks) and values to accommodate emerging beliefs and norms, (b)
adapting new approaches (models and methods) to better suit the organisational and
individual context, and (c) adapting communication norms to a community-based
approach.
New models and methods needed to be adapted so they better fitted participants’
contexts, whether a particular age group of students, a department or syndicate, or a
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school. Adapting improved the fit of models and by customising them to local needs
schools increased their stickiness (Szulanski, 2000).
The process of adapting was gradual, beginning with reframing of the status quo and
committing to change. It involved piloting a new method then gaining fluency, modifying
the method so that it was more practical. Once individuals gained fluency, they began
to internalise their knowledge but continued adapting by improvising and making
gradual refinements. Online CoPs facilitated adapting by providing new contexts for
reflection, problem solving and mutual support. In CoP A, Prensky’s (2005-6) metaphor
of the teacher as digital immigrant was taken from online forums into workplace
discussions and jokes, normalising the difficulties of adapting. The ways in which
online CoPs facilitated adapting are outlined in Chapters 6-8, in relationship to each
embedding mechanism.
5.1.3.5 Owning
Owning involved developing ownership of new knowledge and associated interpretive
frameworks, practices, beliefs and values at the individual, school and/or community
level.
Owning knowledge was necessary in order for it to ‘stick’ in schools and to become
part of an individuals’ own repertoires of practice. Knowledge that was strongly owned
is knowledge that has been invested in. The new way – encapsulated in various
teaching approaches and methods – was embedded in, and valued by, those with a
sense of ownership, whether at the level of the individual, organisation or community.
The process of owning began with committing to change (Coming on board) and
buying into a new vision. It continued with problematising – the articulating and owning
of specific problems relating to change – and the borrowing and trialling of new models
and methods. Contextualising new knowledge by customising it (at the organisational
level) and personalising it (at the level of the individual) strongly facilitated owning. In
schools, advanced ownership was associated with institutionalising and guarding of
their customised models. For individuals, owning also involved believing in the new
way. Owning was strongly facilitated by the micro-level mechanism of crossings. The
ways in which online CoPs facilitated owning are outlined in Chapters 6-8, in
relationship to each embedding mechanism.
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I now provide an overview of the meso-, micro- and macro-level embedding-facilitating
mechanisms that make up the three-level theory.

5.1.4 Meso-level facilitating mechanism: Knowledge embedding cycle
At the meso, or organisational level, the embedding of transformative professional
knowledge was driven by a six-stage knowledge embedding cycle. This cycle
comprises six stages of an organisational change journey that occurred as the new
way of teaching became progressively embedded (see figure 17). Each stage was
characterised by a distinct set of activities and issues, with online CoPs playing an
important role in addressing issues and facilitating progression through the cycle. The
six stages of the knowledge embedding cycle are: Plotting the Course, Coming on
Board, Setting Out, Staying on Course, Anchoring and Settling. The names of the
stages reference the metaphor of a professional change journey that had strong
currency amongst participants.

Figure 17: The six-stage knowledge embedding cycle

Completion of all six stages constituted the end of an embedding cycle, resulting in the
routine use of a new model or method that encapsulated the new approach, bound up
with a complementary new framework of thinking.
Unlike many models of organisational change, this model is not linear, but cyclic. This
arises from the context for this study, which was one of transformative change.
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Embedding of a new paradigm is known to be contingent on a change in people’s
belief structures and interpretive frameworks (Handal, 2004; Keys, 2006; Richardson &
Placier, 2001). At participant check workshops, several individuals emphasised the
view that that once an embedding cycle was completed, additional embedding cycles
were needed. While a method encapsulating the new way could become embedded in
the course of a single cycle, the new way cannot would not itself become fully
embedded until several cycles, with new, complementary foci, had occurred. The
meta-model for the embedding of transformative professional knowledge at the meso
level is therefore a spiral in which each successive cycle wraps around and reinforces
the previous cycle. The embedding of knowledge is a process that is never entirely
complete, but is characterised by the ongoing deepening and enrichment of
understanding and increasing personalisation of practice. The knowledge embedding
cycle is outlined in depth in Chapter 6.

5.1.5 Micro-level facilitating mechanism: Crossings
At the micro, or individual, level the embedding of professional knowledge was driven
by individuals’ crossings between diverse online and offline engagement spaces in a
complex, polycontextual system. CoP members interacted within a complex sociotechnological system made up of multiple, diverse engagement spaces, or
communication contexts. Online forums, IM, blogs and Twitter supplemented the
traditional offline engagement spaces of the classroom and staffroom, creating a new,
multi-faceted arena for professional reflection and interaction. This was a situation of
(hyper) polycontextuality (Engeström, et al., 1995; Goodwin, 1990; Reder, 1993);
multiple micro-worlds or participation frameworks, within and across which individuals
operated.
Different engagement spaces provided different benefits and had different cultures of
use that governed the agenda, language, tone, style and register of communications.
For example, forum culture promoted self-analysis and the making of resolutions, while
IM culture valued more honest expression of concerns, seeking of clarification,
critiquing of events, testing out of ideas, and prodding of peers. The embedding of
knowledge was facilitated by individuals’ ongoing crossings between these diverse
engagement spaces, with the multiplicity of engagement spaces acting as a catalyst to
the consolidating of ideas:
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I spend a lot of time crossing from environment to environment.
Professionally these crossings help to consolidate my understandings
and…give me that little bit more understanding I need to be able to take
the ideas into my classroom. (Teacher, CoP E, wiki)
As teachers undertook crossings, driven by various needs, they crossed between
different communities, roles, literary genres and social conventions; between
synchronous and asynchronous modes of communication, online and offline contexts,
and work and home. In doing so, they needed to constantly translate, interpret,
reinterpret, adapt, combine, argue, revisit, analyse, justify and re-articulate the ideas
they engaged with, while differentiating their contributions. (For example, a blog
posting might draw on an idea stated in an online forum, but it needed to be more
expansive, argumentative in structure and authoritative in the new context. Supporting
examples could be gathered from colleagues via IM or Twitter.) The significant effort
involved in this continual re-contextualisation led to strong personalisation (Nonaka &
Takaeuchi, 1995) of the ideas, theories, methods, values and beliefs with which
individuals engaged, and a high level of ownership of this knowledge.
Embedding of the new way was also facilitated by theory-practice crossings; i.e.,
crossing between reflective engagement spaces (e.g., forums, blogs) and active ones
(notably the classroom). This movement fostered the iterative alignment of practice
with personal beliefs:
It sort of firms up what you believe, and then you look at what you’re
doing, and so you change that…. (Lead Teacher, CoP A)
Efforts to reconcile the theoretical and practical dimensions of knowledge are known to
play a key role in the development of professional understanding in teachers (Bromme
& Tillema, 1995; Leinhardt, et al., 1995).
While individuals undertook different trajectories of crossings, they did this within an
environment in which there was a broad convergence of knowledge. Polycontextuality
provided a setting in which influential themes were readily distributed and magnified.
Memorable themes, metaphors and “threads of ideas” were recycled and varied until
they permeated many different engagement spaces. This, combined with social norms
of alignment, promoted the convergence of beliefs and interpretive frameworks at
community level. It also ensured that the knowledge being embedded through
personalised crossings was in keeping with the new way. As one participant said,
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My learning is a dialogue. I read, comment, cross-comment, post,
hyperlink and think and link. The views of others influence my thinking –
Through this dialogue I have to re-define my thinking. By justifying why I
think the way I do I clarify in my own head what it is that I do actually
believe. (Teacher, CoP E)
KM research has highlighted the importance of boundary crossing in KT (Ancona &
Caldwell, 1992; Harada, 2003; Pawlowski & Robey, 2004). The boundary spanner is
seen as facilitating the adaptation and translation of knowledge into new contexts. The
micro-level facilitating mechanism extends this theme, viewing individuals’ ongoing
crossings between engagement spaces as a strong facilitator of personal knowledge
embedding. The micro-level mechanism is the subject of Chapter 7.

5.1.6 Macro-level facilitating mechanism: Inter-community brokering
At the macro, or system of communities, level, embedding of the new way was driven
and sustained by inter-community knowledge brokering. CoP E played a key role in a
knowledge value chain. It formed a hub to CoPs A, B and C, indirectly connecting
them, while acting as a middle layer community between them and a global network of
edubloggers, to which its core members belonged (see figure 18). This structure
exemplified Castro’s CoP ecosystem of overlapping online conversation spaces (2004,
2006), but was more complex in that it was not only overlapping, but also tiered, like a
natural ecosystem.

Figure 18: The macro level perspective – CoP E as a hub and middle layer community

CoP E was a community of passion whose members strongly supported the new
paradigm. It brokered knowledge both ‘downstream’ and ‘upstream’, but knowledge
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flows were the strongest in the downstream direction (i.e., from CoP E to CoPs A B
and C) owing to the high level of online activity of its core members and their role as
connectors, their status as leaders, and their commitment to a cause: Those whom I
interviewed could be seen as missionaries for the new way.
Brokering was performed by members of CoP E who played two non-official knowledge
broker roles: visible connector-leaders and invisible follower-feeders. Connectorleaders were respected, well-connected educators who shared a belief in the potential
of ICT for enhancing learning if used in a student-centric way. In CoP E they had a high
level of visibility, authoring blogs and commenting on the blogs of others. (They also
interacted less visibly using IM, Twitter and e-mail.) They identified strongly with this
CoP:
(When I had a problem) my blogging community was the one that made
me feel better. It wasn't my colleagues in the classroom next door,
because they couldn't offer me any advice...There isn't anyone who's as
passionate about the technology in the classroom as I am.” (Connectorleader)
In their cluster CoPs, connector-leaders played formal or informal leadership roles,
selecting discussion themes, facilitating forums, promoting methods, offering support
and/or running workshops. Their connections in the global network provided access to
a wide range of knowledge, and they followed and communicated with some of its
members. Connector-leaders fostered the embedding of knowledge in ICT PD clusters
through their connections with follower-feeders – peripheral members of CoP E who
were core members in their cluster CoPs (CoPs A, B and C). Follower-feeders followed
one or several connector-leaders’ blogs and communicated with them invisibly via IM.
Connector-leaders had a strong persuasive influence. They filtered incoming
knowledge from the global network, seeking out themes that supported the new way
and were relevant to clusters’ needs. They varied these themes in their blogs,
personalising and localising content in a way that increased relevance to their
followers. They also fed this content to their followers via IM and email. By echoing,
varying and remixing a set of recurring themes they reinforced and amplified them,
promoting alignment of thinking at system-level. In addition they provided a
matchmaking service, linking followers to others with specialist knowledge. This was
enabled by a culture of mutual 24X7 support. Connector-leaders also moved
knowledge “upstream” to the global network, for example, featuring examples of novel
student-centred classroom practice in their blogs. This enhanced their street-cred in
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the blogging network, building readership and raising the quantity and quality of
engagement with their blogs, which in turn built value for their followers.
Follower-feeders were also important knowledge brokers, despite their invisibility in
CoP E. Within their schools they were “leading lights”. They participated in online
forums and IM discussions, but also spent considerable time engaging with their own
followers – regular teachers – in offline contexts. They extended the reach of
connector-leaders and amplified their influence by seeking and receiving their advice,
adapting their ideas, and feeding them on to regular teachers. This ‘downstream’ flow
of knowledge was like a food chain:
I take up her ideas, and I'm not confident enough to give things back.
But I am passing it on to people below me. There are probably people
feeding off me who will never go on-line, so I have to go out seeking
more to give to them (Follower-feeder).
Follower-feeders brokered the transfer of knowledge across the online-offline boundary
of their cluster CoPs. Regular teachers spent little time online, so follower-feeders
filtered content from the connector-leaders they followed with their needs in mind:
I check things out prior to telling staff. I guess I make decisions about
what will work, and what not to tell them, also. (Follower-feeder)
Two ecological themes arise from the macro-level perspective: The first is a knowledge
food chain (or value chain) in which knowledge was passed on, reconstituted and reused by different levels of consumers. The second ecological theme is that of
symbiosis. Connector-leaders and follower-feeders performed symbiotic, mutually
dependent roles: Follower-feeders relied on connector-leaders as purveyors of quality,
for keeping their ideas current and relevant, for solving problems, and for connecting
them to others. Connector-leaders gained status and recognition from this relationship,
as well as access to practical knowledge that could enhance their credibility in the
network. Figure 19 shows the interaction of Connector-leaders, follower-feeders and
regular teachers and the different boundary zones across which knowledge brokering
took place. I explain the macro-level mechanism in depth, with examples, in Chapter 8.
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Figure 19: Interaction of connector-leaders, follower-feeders and regular teachers showing boundaries

5.2 Chapter summary
This chapter has provided an overview of my research results – five fundamental
knowledge embedding processes and a multi-level theory comprising three
complementary embedding-facilitating mechanisms that operate at the micro, meso
and macro levels. In the next three chapters I discuss the three facilitating mechanisms
in depth, with supporting evidence.
Chapter 6 provides an explanation of the meso, or organisational, level embedding
mechanism, the knowledge embedding cycle. I deal with this mechanism first because
it was the first explanation that arose from my analysis of the data. (The cycle has six
stages, so Chapter 6 is also the longest chapter.)
The micro- and macro-level explanations for how online CoPs facilitated KT and
embedding were less immediately visible, requiring more analytical and interpretive
effort on my part, but they were equally important to the embedding process. Chapter 7
outlines the embedding-facilitating mechanism of crossings operating at the micro, or
individual level. Chapter 8 outlines my explanation for the macro, or system level
knowledge embedding mechanism. In the final chapter I summarise the limitations and
implications of this study.
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6 The meso-level knowledge embedding cycle

6.1 Introduction
In this chapter I outline my meso-level explanation for how online CoPs facilitated the
embedding of knowledge. The meso-level perspective is concerned with explaining the
process of change within schools, taking into account the experiences of individuals
and their interactions with others in the CoP. At this level, the transfer and embedding
of knowledge followed a series of distinct stages, which I have represented in the
knowledge embedding cycle (KEC) – figure 20. This model provides a useful
framework for interrogating the role played by online CoPs in embedding the new way
in participating schools. Its intent is to identify essential patterns and experiences
related to the knowledge embedding, rather than to reflect the path taken by a
particular school or group of schools.

Figure 20: The knowledge embedding cycle (KEC)

The KEC portrays the embedding process as a transformative change journey that
occurred in stages, based around school-specific foci, over a three-year period. Six
stages of change occurred as the new way of teaching became progressively
embedded in schools: (1) Plotting the Course, (2) Coming on Board, (3) Setting Out,
(4) Staying on Course, (5) Anchoring and (6) Settling. The names of the stages
reference a journeying metaphor that was in common use amongst participants and
which fostered their acceptance of change. Each stage was characterised by a distinct
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set of issues and activities (or embedding sub-processes), as knowledge of the new
way became progressively embedded. These activities contributed to the five
fundamental embedding processes – persuading, aligning, adapting, focusing and
contextualising.
Although the stages appear in the model as cleanly delineated, in reality there was
some fuzziness between the end of one stage and the start of the next. For example,
Coming on Board involved building commitment to change. It overlapped with the next
stage, Setting Out, as teachers came on board at different rates. In addition, although
the cycle has six equal segments this does not mean that equal amounts of time were
spent in each stage.
Completion of a KEC resulted in a school’s (and its teachers’) routine use of a model or
teaching approach that had come to embody that school’s perspective on the new way.
The school’s use of this model or approach was bound up with a set of new norms and
understandings – a blend of theories, values and beliefs and interpretive frameworks –
about the teacher’s role and the nature of the teaching and learning process. Once
embedded, this amalgam of knowledge of the new way was valued, believed in,
understood and owned by schools and their staff members. It was used with growing
fluency, resulting in satisfaction, pride, improved professional understanding, and a
sense of belonging to a new professional order.
However, the new paradigm was not itself fully embedded in schools at the end of one
KEC. The final stage, Settling, when a school’s chosen approach was being
institutionalised, was seen by participants as a time of risk: Over time, it might result in
stagnation. Individuals at the participant check workshops emphasised a need for
schools to undertake further KECs, with new foci that were compatible with the new
paradigm. Successive cycles were also needed to bring latecomers on board. The
meta-model for sustained embedding is therefore a spiral in which each successive
cycle enfolds the previous one, building on and re-embedding its essence.
In this chapter, I firstly discuss why the meso-level perspective was the first one to
emerge from my research project. I then outline a key contextual factor impacting on
knowledge embedding at meso level: workplace leadership. Following this, I recount
the evolution of the KEC. I then outline each stage in depth, discussing the issues
associated with each, describing the activities involved, and considering how (and
whether) online CoPs contributed to them.
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6.2 Contextual issues
Two contextual issues stand out in relationship to the meso level of analysis. These are
(a) the perspectives and roles of the research participants and (b) the importance of
strong leadership in the workplace.

6.2.1 Participants’ perspectives: facilitating a meso-level view
In the interviews, participants placed a strong emphasis on describing change that had
occurred at the level of the school. I saw this as arising from a combination of factors:
Around two-thirds of the study participants held roles that involved some responsibility
for school-level change. Others were enthusiasts for the new way, acting as unofficial
change agents. This could be interpreted as a meso-level bias in the participant group,
arising from the fact that schools had brokered the selection of participants for the
study. Because change agents had played the most active roles in the online
community, they were a natural choice for this study, which focused on the how of
online community workings. In addition, the ICT PD programme itself had a meso-level
focus: its key outcome was change at school level, with reporting undertaken on this
basis. Given these factors, it is unsurprising that the meso-level perspective was the
first to emerge from my analysis of the data. It was easier to identify and it required
less analytical and interpretative input than did the micro- and macro-level views.

6.2.2 Organisational leadership
The second contextual issue I observed was that successful knowledge embedding at
the school level was associated with strong and persistent organisational leadership.
New knowledge had been most broadly embedded in schools where principals had
treated the ICT PD programme as a change exercise, prioritised it, made participation
(including online participation) mandatory, formed change-based allegiances,
contributed to professional dialogue and actively countered resistance10. Doing all of
these things required a major investment of leadership energy:
Once we got into it we realised that it was a bit bigger monster than we'd
realised. It needed a lot of leadership to keep things going along
(Principal, CoP A)
Strong leadership was undoubtedly a critical enabler of knowledge embedding at the
organisational level. However, most principals had a low level of online community
10

In one small school, close to fifty percent of staff; those most resistant to change, had resigned during the
programme, underlining the fact that it was not a flavour-of-the-month exercise. The principal had leveraged this
opportunity, recruiting staff with the skills to consolidate the gains made.
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engagement. Because the focus of my research is on online CoPs, I do not explore the
role of the principal in depth.

6.3 Developing the knowledge embedding cycle
I developed the model of the knowledge embedding cycle from the iterative analysis
and synthesis of data from individuals in CoPs A, B, C and, to a lesser extent, those in
CoPs D and E. In the schools in CoPs A, B and C, it was clear that a professional
change journey had occurred, and/or was still occurring, Participants described the
embedding of knowledge as having taken place gradually, over the last 2-3 years.
Their accounts and the online records indicated that schools had faced different
challenges over this time. I found there were commonalities in the kinds of issues they
had faced at different stages. I grouped the reported issues and activities into stages,
hoping that understanding their sequential structure would aid my investigation of how
online CoPs had facilitated (or had not facilitated) the knowledge embedding process
over time.
Despite the commonalities in the reported sequence of events, teachers at a given
school did not necessarily see themselves as being at the same point of the change
journey. In schools in CoP A, which had completed the programme, some teachers
spoke of being in a final settling or catch-up period, but others spoke of having moved
on, using their new knowledge as a kind of launch-pad for exploring a new method that
supported the new way. I saw this as an indicator that the embedding process was not
linear, but cyclic. I developed three iterations of a model that built on this concept of a
cyclic process.

Figure 21: Knowledge Embedding Process – Iterations 1 and 2
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The first two iterations are shown in figure 21. I initially grouped the activities into four
stages then later added the Plotting the Course stage to acknowledge the influence of
planning for change. Both iterations had an optional loop back to the start prior to the
stage when institutionalisation (Settling) occurred. This allowed for some teachers to
move on before others. Selected members of all five CoPs attended participant check
workshops and contributed feedback on the second version via an anonymous wiki.
Based on their feedback, I developed the third and final version (figure 22).

Figure 22: Knowledge embedding cycle: final spiral-based model

This version uses a spiral to portray the cyclic nature of the process, showing
successive cycles enfolding one another. (The duration of my study did not allow me to
see the completion of more than one KEC, but new cycles had begun in some
schools.) This version also has a new stage called Setting Out. I added this to
differentiate the issues encountered in the early stages of change from the multitude of
issues occurring later, during Staying on Course. I also removed the optional shortcut
from Anchoring to the start in this version. Instead, Settling is seen as flexible in
duration, allowing for change agents to move ahead of others and initiate new cycles.

6.4 The knowledge embedding cycle
I now outline the six stages of the KEC. I discuss the issues faced and activities
undertaken at each stage and consider the role played by online CoPs in facilitating the
embedding of knowledge. For each stage, I provide a table summarising the activities
involved and indicating how (and whether) online CoPs facilitated them. A summary of
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all the activities, and their relationship to the five fundamental knowledge embedding
processes, appears in Appendix G.

6.4.1 Stage 1: Plotting the Course
We said, “Yes, this is what we’re going to do!”

The first stage, Plotting the Course, was about building common ground and a shared
sense of direction. School leaders and change agents engaged in visioning, selecting a
focus and building a coalition to support each other through the process of professional
change. While most activities undertaken at this stage occurred in face-to-face
settings, they provided an important foundation for the later influence of online
communities. The emphasis in this stage was on how to position and enact
professional change in the context of the ICT PD programme. Schools in CoPs A and
B also selected a specific teaching method or model (most commonly a variant of
inquiry learning) to encapsulate the new way and provide a unifying focus. This gave
clarity to the vision, which made it easier to gain alignment of key staff.
Table 8 summarises the activities undertaken at this stage and how they contributed to
the later impact of online CoPs.

Activity

Description

Role of online community

Visioning

Developing a vision for how the future

Strong visioning was linked with recognition of the need for

will be different

change and the building of community. Online communities
subsequently helped reinforce the visions and develop shared
ownership of them.

Selecting a
focus

Selecting a model or method around

Visioning and focusing were foundational focusing steps. In the

which to base change/ embody the new

next stage, facilitators selected online content and managed

paradigm

discussions in a way that supported the focus and drove
change. Online communities had the most impact where there
was a clear focus.

Building a
coalition

Building an alliance to drive and support

Principals engaged lead teachers and facilitators – change

change

agents who subsequently became core members of the online
community, modelling and encouraging online community
engagement.

Table 8: Stage 1 - Plotting the Course
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6.4.1.1 Visioning
The ICT PD programme required each school to develop its own vision and goals
within a cluster-wide approach. During visioning, leaders established a direction,
destination and purpose for their school’s journey and shared this vision with key staff.
Visioning began when making funding applications and continued for up to a year.
School visions were based around enfolding ICT into practice in a way that improved
student learning. Schools in CoPs A and B went further, deciding to use the
programme to drive whole-school change:
We believed our curriculum was broken, and we wanted to change it….
We spoke to [all the cluster leaders and said] “Come on, here's ICT
money, we want to change our approach. It's through ICT, but it's also
through a change in pedagogy”. (Principal, CoP B)
The clarity of change-based visions of leaders in these schools, coupled with the
leaders’ enthusiasm, helped to recruit individuals whose role would be driving change:
It was my principal’s vision for the school…that plugged me in. (Lead
teacher, CoP A)
School visions were less clear in CoP C, and in one case had morphed over time: A
principal reported having been steered to a higher-level vision by a facilitator who had
a helicopter view. The fuzziness of visions in CoP C was compounded by a high
turnover of facilitators and lead teachers, creating a lack of continuity in key roles.
Visioning was not just about determining what the ICT PD programme would achieve,
but also how this would be achieved. In particular, leaders had to consider how much
compulsion they would employ in bringing staff on board. CoP C’s leaders took an optin approach. Those in CoPs A and B, however, had adopted a change-based
perspective, so were faced with making change a requirement. They decided to offset
this with an emphasis on community building:
I saw it as a great way to try and bring the school together. (Principal,
CoP A)
School leaders recognised the potential value of building community in parallel with
envisaged change, but apparently did not at this stage consider using online
communities as a change lever. This is interesting in light of the MOE’s vision for using
online communities to improve professional practice, outlined in the e-Learning Action
Plan (2006a). A lack of appreciation of the potential value of online communities is a
recurring theme in my findings. Visioning was a foundational focusing step for the

134

online CoPs that later helped to drive the embedding of knowledge. Where schools had
clear, consistent visions, facilitators were able to develop online communities to align
with these visions. The clarity of vision thereby indirectly influenced the ability of the
online community to drive change. Visioning was also a way of putting an
organisational spin on the ICT PD programme, differentiating it from the approaches of
other schools. This contributed to embedding by building school ownership.
6.4.1.2 Selecting a focus
Embedding of the new way had been most successful, and had progressed the fastest,
in schools where the vision was linked with a whole-of-school focus – the introduction
of a specific teaching approach, model or method. School foci in CoPs A and B
included inquiry-based learning, thinking skills and student blogging. These foci can be
seen as examples of boundary objects, shared objects that embody knowledge and
are able to be interpreted in different ways owing to their interpretive flexibility,
facilitating shared understanding (Carlile & Rebentisch, 2003; Pawlowski & Robey,
2004). It was possible for these schools to establish such whole-of-school foci because
they were primary schools: Primary teachers teach the whole curriculum. They are
general practitioners, with ample professional common ground.
The secondary schools (CoP C) did not adopt whole-of-school foci. Unlike primary
teachers, secondary teachers see themselves as specialists. They teach a narrow slice
of the curriculum, identifying by subject area. Knowledge is difficult to transfer across
different subject silos, resulting in restricted professional common ground. Schools in
CoP C had therefore taken on more restricted foci; for example, improving back-ofhouse functions, such as the administration of assessment; and developing skills in
distance teaching. This was apparently a typical situation in secondary ICT PD
clusters: Several interviewees commented on the difficulty in achieving broad-based
professional change in secondary schools. One facilitator, who worked in both primary
and secondary schools, explained that:
In primary schools, it tends to be school-wide, whole school
development, and staff come across a new wave of understanding. It
might be new roles for teachers, or…about the 21st century learner...
Because it's whole school, it's more significant in the longer term… In
the secondary area, it's very much a personal teaching [thing]…You
[might] get a department who will take it on…but…it's [mainly]
individuals…who can't be held back…so you harness their enthusiasm
and their attitudes and ideas, and use them as champions….
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6.4.1.3 Building a coalition
In the course of visioning, school leaders forged change coalitions. As the ICT PD
programme progressed, they would draw more and more on these relationships.
Building a coalition involved recruiting a facilitator and one or more lead teachers. A
facilitator formed the hub of each school’s change coalition. This person’s job was to
drive change by facilitating workshops, training lead teachers, facilitating principals’
meetings and developing and facilitating the cluster’s online community. Facilitators
were employed on a part-time basis, and shared between schools, but their
extraordinary level of influence and respect was evident in all the interviews I
conducted. (One facilitator was jokingly referred to as God by a principal.) Lead
teachers were the leading lights responsible for driving day-to-day change by “working
structures within the school”. They were given release time to devote to the ICT PD
programme. Initially, much of this time was spent supporting colleagues in using ICT,
but an key facet of the role was to model and drive engagement in online communities.
Building a coalition was a necessary precursor to the process of (re)aligning
professional values, beliefs and understandings so they were consonant with the new
way. In the first year of the ICT PD programme there was a need to build teachers’
familiarity and confidence with ICT, but in the second year, the emphasis began to shift
onto persuading teachers to change at a deeper level.
6.4.1.4 Summary
By the end of Plotting the Course, schools had built a change coalition with a shared
vision and sense of direction. Primary schools had also selected a unifying focus – a
new approach or method that would embody the new way. Knowledge of the new way
was still in a generic, abstract form. The next step was to bring others on board.
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6.4.2 Stage 2: Coming On Board
I think I will get on board with this
During the second stage, Coming on Board, members of the change coalition worked
to convince their teaching colleagues to commit to the change journey. This stage
involved the building of community across two dimensions – online and offline, and two
tiers – a change agent community and a practitioner community. The online dimension
of these communities, based around online forums and instant messaging (IM), played
a key role in facilitating Coming on Board for schools in CoPs A and B. For schools in
CoP C, the online dimension played a lesser role: forums were mainly used to record
workshop outcomes, with the change agent community making strong use of IM tools.
My research project aims to generate an understanding of how online communities
facilitate embedding, so I have focused primarily on what occurred in the former two
communities.
Facilitators built the online dimension of community by fostering social cohesion,
encouraging identifying with others (being “all in the same boat”) and aligning with
others. They persuaded individuals to come on board by seeding reframing themes;
powerful content that supported the new paradigm, reframing teaching so as to
question its validity to twenty-first century students. They then challenged teachers to
respond to this content. The intent was to induce discomfort, persuading teachers to
see the new way as superior and to view change as inevitable.
In CoP A, the seeding of reframing themes in online forums resulted in the school
practitioner communities cultivating and appropriating these themes. This was the start
of the development of new, shared interpretive frameworks that would come to
influence and unify thinking at school level. These new, shared views would help
compensate for the discomfort induced by reframing.
As individuals accepted the challenge to come on board, they committed to change at
a personal level. This happened at different times and rates for different people, and for
some people it did not happen at all. These people – the reluctants – were eventually
left behind as schools moved ahead on their journeys. Early boarders wielded an
influence in the online communities, persuading others to come on board. The Coming
on Board of individuals was a staggered affair and continued to some extent during the
next two stages.
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Table 9 summarises the activities undertaken at this stage and the facilitating role of
online CoPs.

Activity

Description

Role of online community

Building

Building a cohesive and mutually supportive

Scaffolding the start-up of online forums reduced barriers

community

community

and increased school level buy-in to change-related
postings.

Online facilitators built social cohesion, fostering a desire
for identifying with others (“all in the same boat”) and
aligning (agreeing and echoing).

Challenging

Challenging the validity of current practice

Facilitators challenged teachers to relate challenging

and challenging teachers to engage with

content to their practice in online forums.

difficult ideas, causing discomfort and
tension

Seeding and
cultivating

Introducing themes and metaphors that

Online forums were a focal point for discussing thought

reframe (change the meaning of) existing

leaders’ reframing themes. Cultivating these themes (by

practice and varying these themes

adapting/varying them) amplified their impact and

reframing

increased CoP ownership of them, normalising reframing.

themes

By doing this, the online community was “sowing the seed”
for change.

Identifying
and aligning
with others

Empathising with others “in the same boat”;

Views and experiences of others were made more visible

recognising common issues

and gained cumulative weight in online forums.

Developing ideas and/or beliefs that are

Facilators encouraged alignment through moderation.

aligned with others/the CoP

Teachers absorbed existing online contributions, checking
that they were “on track” prior to posting, and “merging”
others’ ideas into their ”thought patterns”

Committing

Committing to a change journey (explicitly

Online forums played a complementary role to workshops

or implicitly)

in encouraging teachers to commit to change. Forums
facilitated a shift in community mindset (CoPs A & B).
Some teachers attributed committing to the impact of
online forums – reducing their comfort levels and/or
promoting deeper thinking.

Table 9: Stage 2 - Coming on Board

6.4.2.1 Building community
Cluster facilitators worked with the lead teachers and principal of each school on
building community and normalising and socialising the change agenda. Two tiers of
community were developed. The first tier was the community of change agents. The
second, larger, tier was each school’s practitioner community, comprising its principal,
lead teachers and regular teachers. These practitioners also belonged to the clusterwide online community. (Chapter 8 explores the interactions of these tiers.)
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Lead teachers began to identify as members of a change agent community, to which
the facilitator and other lead teachers in their cluster also belonged. They were in
particular need of support: Their role required them to lead face-to-face meetings, be
proactive in online settings and, as classroom teachers, adjust their own practice.
Doing all of this was a challenge. In all three clusters (CoPs A, B and C) change agents
recognised their mutual needs, gradually establishing a culture of online support. I
discuss this further in the next section, Setting Out.
Building the practitioner community was a more difficult undertaking because it
involved cultural transformation. There was a need to counter the legacy of
professional isolation arising from individuated, private approaches to teaching
practice. Building a strong school practitioner community required major changes to
existing relationships and communication norms. According to three principals,
teachers had rarely talked about teaching and learning with their colleagues prior to
entering the ICT PD programme. It is therefore unsurprising that most interviewees
reported an initial lack of confidence at the prospect of contributing to online forums:
The idea of espousing half-formed theoretical thoughts in front of peers had been
daunting, and their reluctance had been compounded by a widespread discomfort
surrounding online media: The median age of NZ teachers at the time of my study was
over 50. Despite these two significant barriers, the situation was set to change quite
dramatically for the schools in CoP A and, to a lesser extent, for those in CoP B.
Each cluster had an official online community area in a private space within a larger
ICT PD community and resource space, hosted on a web-based platform. CoP C used
this space mainly for sharing resources and making announcements. CoPs A and B
placed an additional emphasis on building a community through facilitated forums.
Community B’s forums were based around discussing inter-school visits as well as
professional readings, with the former drawing stronger engagement. CoP A based its
forums around professional readings.
Developing strong engagement in these communities required the disruption of
workplace norms in the schools in CoP A. This was managed particularly well by the
cluster facilitator and the school change agents. The result was the establishment of
sustained new communications norms, initially online, then, in the next stage, also in
the workplace. The methods used to kick-start this transformation are outlined below.
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6.4.2.1.1

Scaffolding online participation

The facilitator and lead teachers set about breaking down the barriers to online forum
engagement through a conscious strategy of scaffolding11. In CoP A, teachers initially
workshopped their responses to online readings in meetings. These meetings,
coordinated by the lead teachers, led to jointly authored postings that were posted to
the online forums. Once online, the postings were then jointly viewed and the
facilitator’s (and other schools’) reactions to them were discussed collectively. This
scaffolding process eased the building of an online community. It had the dual benefit
of gaining collective buy-in at school level and normalising engagement in online
forums.
After 2-3 months, individuals were encouraged to author and post their own comments.
Lead teachers used gentle humour to reward contributors and bring recalcitrant
colleagues on board.
They'd put up the [web]site, and say, "Look, here's all the postage.
Where's yours?” It wasn't as blunt as that…and “so-and-so was first!"
… I remember being first once… they gave me a hard time about it.
That was the sort of response they had…breaking down those barriers
of feeling [un]confident. And we used to share any particular comments
that might have been relevant, or out of left field. We'd try not to turn it
too negative...That certainly kept people going and making
contributions… (Principal, CoP A)
You’d say, “Have you been on-line?”, or “Have you read this?. You’d talk
about it, like, “Have you read this comment about that?”… I don't think
we would have [done that otherwise] (Lead Teacher, CoP A)
The scaffolding approach, combined with the requirement for everyone to participate,
was successful at bringing on board teachers who were reluctant contributors in
workshops:
If you were like me and weren't that confident, I could go in and see
what other people were doing, and it actually made me start thinking "Oh
well his thinking's right" or "that's useful", and it gave me a lot more
confidence about how to…put things. Whereas before, I probably relied
on what other people were thinking, and just sat back. Because it was a
combined thing, whereas this time I actually had to respond, I had to put
my penny's worth in... it made me more aware of what was going on.
And it was good. Because everyone shared ideas, you'd get something
you'd never thought of. (Teacher, CoP A)

11

Scaffolding provides temporary support for parts of a task that people are having difficulty with (Bonk & Kim,
1998)
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6.4.2.1.2

Building social cohesion

CoP A’s facilitator was skilled at lowering barriers to online participation and fostering
social cohesion. She initiated online discussions with humorous references to her own
failings, acknowledged people’s contributions promptly, and built constructively on their
ideas while moving discussions to a higher level. A teacher described the impact of this
as follows:
Nobody in our school liked going online and contributing, for several
reasons: there’s no face-to-face and you can’t pick up tone or inferred
humour, so it’s a risk…Some people feel that they’re talking a risk when
they go online. Some people don’t care. But for our school, and the
nature of our staff, we did care. And so…to actually go on and comment
was big for some of us. So to get instant feedback, which is what [our
facilitator] did, was brilliant… She’d go “ha-ha” at the end of it, and you’d
go “Oh yeah”. And she’d always come back and say, “So, what you’re
saying is..” and, “Had you thought about this..?” There was a wonderful
conversation. It was a highlight and it really broke the ice for me…
(Teacher, CoP A)
When combined with the online-offline scaffolding previously outlined, the social
cohesion resulting from skilled facilitation greatly eased the process of Coming on
Board. Becoming a member of this online community was like stepping onto the
gangplank of a vessel about to head on a journey, amongst friends. Once on board,
teachers found themselves interacting in a context where reframing of practice was the
norm and where change-based themes were reinforced daily.

6.4.2.1.3

Building the offline community

Building community was also an important offline (face-to-face) activity in schools. This
was occurred in part via the scaffolding approach described above, and in part via
cluster-wide workshops and techie brekkies; ICT-focused breakfast meetings. The
purpose was to create a sharing culture and reduce resistance to ICTs. Techie
brekkies began as formal affairs, but soon developed a relaxed improvisatory
character. In the next stage the offline community would undergo a greater
transformation.
6.4.2.2 Challenging
Facilitators selected powerful content (themed readings and videos) to act as
springboards for online and face-to-face discussions about teaching. This content
aligned with, and promoted, the student-centred paradigm through diverse, persuasive
arguments. Rather than being dry and academic in style, it was lively, engaging and
memorable; conveying the personal voices of its authors; educational thought leaders.
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It was also change-oriented and provocative: It worked by using powerful metaphors to
reframe the existing approach to teaching, making it seem antiquated, irrelevant and
ineffective, while presenting the alternative vision – a student-centred IT enabled way
of teaching – as superior, inevitable and overdue: Teachers became digital immigrants
whose job it was to teach the digital natives (Prensky, 2005-6; CoPs A and B), while
schools were accused of killing creativity, of feeding students curricular fast food
(Gawith, 2004; CoP A) and of educating them from the neck up and slightly to one side
(Robinson, 2005; CoP C).
The originality and impact of the persuasive content was such that it often struck a
chord with the teachers, leading them to identify with the issue at stake. The content
challenged people’s assumptions, making them interrogate their beliefs and values:
It was challenging our beliefs about teaching… there were people that
still believed that [using] computers sitting in rows…was relevant. And
they were challenged by the readings. They were questioning it… and
that immediately makes other people think, "Oh, what do I believe?
(Principal, CoP A)
Reframing and challenging, combined with skilful facilitation and teachers’ willingness
to engage and reflect, had the potential to shake teachers’ confidence in their
approach:
[The] reading and [the facilitators’] comment made me realise that I had
not come up to speed with [the way]…the children I teach learn. My god,
what a shock for my self-perception! Here I was thinking that I was an
OK teacher, I mean, ERO12 told me…I was outstanding. And suddenly I
could clearly see that I may be one thing for ERO and something quite
different for the children, and it’s the children that count. (Teacher, CoP
A)
6.4.2.3 Seeding and cultivating reframing themes
Facilitators then began seeding these themes more deeply. They challenged teachers
with targeted questions such as, “What digital immigrant behaviour have you displayed
in the last week?” (CoP A) and “What are the implications for you as a teacher?” (CoP
C). Such questions forced teachers to engage more deeply with the themes, relating
them to their own practice. The questions often led them to revisit their core
philosophy, values and beliefs about what constituted effective teaching. A secondary
school teacher commented, “Found this very poignant...it's all about what I believed in
when I started working” (CoP C).
12

ERO is NZ’s Education Review Office. It measures school performance.
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By reusing the thought leaders’ metaphors in questions, facilitators encouraged forum
participants to adopt the same metaphors (“In what ways are you adapting your
teaching for the digital natives?”). As teachers reflected on these questions, they
began cultivating the new themes and metaphors. They invented diverse variants of
them and wove these into their responses in online forums. This sometimes had a
snowballing effect: Figures 23 and 24 show the variants of the digital immigrant
metaphor (Prensky, 2001) that were used by teachers in an online forum in CoP A over
a three week period. Figure 23 illustrates selected variants, while figure 24 shows how
thematic variants proliferated in two main families (adapting themes/phrases and
immigrant themes/phrases) as the contributors aligned with each other. (Prensky’s
original metaphors are asterisked).
This brief but intensive period of metaphor cultivation, combined with incessant
repetition of the source themes, facilitated the embedding of these reframing
metaphors in several ways: (a) through the sheer cumulative impact of repetition, (b)
through the enrichment of meaning that resulted from participants’ cultivation and
extension of the source themes, and (c) through growing ownership (appropriation) as
the themes were contextualised in a way that made them more relevant to the
community and its individuals. Not only the language that was being embedded, but
also its meaning.

Figure 23: Cultivating the digital immigrant theme. Online forum, CoP A (added bolding).
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Figure 24: Cultivation of a theme from Prensky (2001) in online forum, showing the alignment of
thematic variants within two families of metaphors (CoP A)

Members of CoP A cultivated metaphors in such a way that they remained true to the
intent of the source; reframing teaching to question its relevance. This was exemplified
by the coining of the humorous, yet pejorative, terms digital dinosaur and illegal alien.
Even when responses defended an aspect of the status quo, there was an implied
acceptance of the reframed perspective, evidenced by the authors’ willingness to
continue cultivating metaphors:
I believe that respect for the heritage of our “digital immigrants” has a
part to play in the overall scheme of things. But then maybe I need to
stay a little longer in the refugee centre and learn yet more to be able
to keep up in this ever-changing world. (Teacher, CoP A, added bolding)
Regardless of the exact terms used, teachers had been repositioned as immigrants;
people who were poorly integrated into the digital culture that was part of students’
lives. The impact of such discussions was significant. One principal noted:
I think the online dimension was sowing the seed for the school….to
develop other things happening within the school, so that we could
churn it over, I suppose; come to where we’ve got to.
This seed analogy supports Thorpe’s (2003a) suggestion that online CoPs may provide
generative value in the context of change: “If the community has to do something new,
or developed added value from working online, that may be the kernel of what
motivates them to alter already well-developed modes of working” (p.31). The
reframing themes that had been seeded and cultivated during Coming On Board would
begin to flourish during the next stage, as they were taken into informal workplace
conversations, further appropriated, and sustained by the community.
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6.4.2.4 Identifying and aligning with others
As cohesive social norms developed in the online community, teachers often identified
with each other (“Like [Penny] I teach very young children…”). They also agreed with,
and echoed, each other’s comments: “I also agree [with Allan that] today’s native will
be tomorrow’s immigrants…”. This was a self-reinforcing process: By iteratively
aligning with each other and with the change themes – echoing and cultivating
metaphors in a way that embedded their meaning – members persuaded themselves,
and each other, to come on board and commit to the change journey. The impact of
this online persuasion in was particularly strong in CoP A, where it can be attributed to
a combination of factors: the high level of teacher engagement, the facilitator’s skills
and the school leaders’ support and willingness to participate alongside their staff: “As
a leader I thought, “I’d better do it”. I can’t just say, “You lot, do this!”
The asynchronous nature of forums allowed teachers to participate when and where
suited them. This allowed them time to review others’ comments, absorb their
cumulative impact, and ensure their own responses were aligned appropriately.
People could do it at home, they could go on any time of day or night,
and see what other people had put. And it wasn't just us, it was sixtyodd teachers sitting there, making comments. (Lead teacher, CoP A)
When I respond it [is]… after reading others so I know if I am on the right
track... after thinking about the article, about what others have written
and then when I have time [to work out] what I think. (Teacher, CoP A)
The combined impact of the facilitator’s moderation and the community’s opinions led
not only to alignment, but also to a deepening of individual thinking.
As the readings went on and the moderations went on, you thought
more deeply…rather than just you having your opinion, you were sort of
forced to think about the other person’s opinion, and then maybe then
other ideas would come up as a result of that. So I think that you,
certainly you broadened how you thought, and also perhaps reinforced;
“Yes, this is the reason why I think like this”. (Lead teacher, CoP A).
Through the cultivation of themes, the online community was developing strong
ownership of the change-related themes.
6.4.2.5 Committing
The objective of Coming on Board was to gain collective and individual commitment to
professional change; not merely a willingness to use ICT or a receptiveness to the new
way, but a genuine readiness to engage in action. In CoPs A and B, the combined
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efforts of persuading and building community resulted in a shift in the collective
mindset in schools to the point where there was a readiness to embrace change.
Committing at this level meant being willing to step out of professional comfort zones
and to accept disruption to existing routines:
[This was] a very tidy, organised school. I've sort of tipped that upside
down, and it's a huge change…. but the teachers have embraced it
absolutely willingly… (Principal, CoP B)
In CoP A, this shift in mindset was embodied in the community’s online alignment with,
and growing ownership of, change-based themes, their implicit acceptance of
reframing, and their newfound solidarity: “We’re all in the same boat”.
At an individual level, Coming on Board was a somewhat different affair. One facilitator
said:
It's a deeply personal decision. And ninety percent of the time, it matters
little what's happening around the teacher. The teacher really has
to…be convinced in some way, themselves, before they make any big
shift. (Facilitator, CoP A)
In some cases, the decision to commit to change was triggered by a desire for greater
clarity in the understanding of their own teaching:
That link between theory and practice, it was never there before, but
through those [online] discussions, I was able to make that link, and that
sort of challenged me to decide to understand how I operated in the
classroom. (Teacher, CoP A)
In such cases, committing was about resolving uncertainty. The decision was promoted
by the nature of online discussions; specifically the way in which they challenged
teachers to link theoretical readings with classroom practice.
In a few cases, teachers stated that their decision to change had been made quite
suddenly:
It was almost like being struck by a bolt of lightening: ”My God, things
have changed! I’d better get my head out of the sand.” (Teacher, CoP C)
However, it seems likely that hindsight made people’s decisions to commit appear
more rapid than they were in reality: At a participant check workshop, two facilitators
noted that in their experience, bolt of lightening decisions were rare13. In their opinion,

13

My contention about hindsight is supported by research by Wagenaar that suggests people have a poor ability to
reconstruct the chronology of past events (Wagenaar, 1986).

146

teachers most often committed to change after an episode of temporary immersion,
such as a workshop, where they were removed from day-to-day routines. In
relationship to such immersion episodes, online communities may have had some kind
of complementary and/or reinforcing effect. Perhaps online discussions helped to
cultivate a frame of mind in which individuals were predisposed to commit to change,
and/or perhaps they helped individuals consolidate and clarify their thinking after
workshops. Many teachers spoke of using IM to discuss workshops with colleagues
after the event:
If we'd had a visiting speaker…we talked a bit about that [on Skype]….
bouncing ideas off each other…saying, “I'm going to try this in the
classroom”, or skyping someone and saying, “I tried this, from that
today”, and telling them how it went. (Teacher, CoP B)
The asynchronous nature of forums provided for a complementary, more personal,
kind of immersion experience. Most teachers engaged with forums in the evenings,
when they were away from classroom routines and had the time and headspace to
engage more deeply and at their own pace. One principal noted the superiority of this
kind of immersive experience for deepening deeper understanding and ownership of
ideas:
Ironically, for a lot of teachers, being in a group situation is quite
threatening and they're not prepared to share their ideas….[but] online
learning is great, because you can sit there, you can read, digest in your
own time, then reply, and it's far less threatening… I myself enjoy it,
because you get to see a whole range of comments, and then merge
that into your own thought pattern, in your own time. (CoP A)
It is possible that, in relationship to workshops, online discussions may have acted as a
kind of tipping point (Gladwell, 2000), tipping individuals towards making a commitment
in relationship to that forum’s content:
Jamie McKenzie struck a chord with me by mentioning “the cheapening
and dilution of the authenticity of experience”.. Who would want to be
guilty of that? I am promising myself to use discretion and discernment
when using clipart in future” (Teacher, forum, CoP A)
Online interactions probably impacted in a cumulative way over time. The forum
discussions can be seen as building on and reinforcing face-to-face experiences,
creating a timeless zone that was (a) suitable for reflecting on the new knowledge, (b)
flexible enough to allow reflection at the best time and (b) strongly persuasive, with the
collective voices of the facilitator and peers advocating for commitment to the new way.
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For some principals and teachers, coming on board was seen as a necessary way of
keeping up to date. One principal used the analogy of a dentist to convey this idea:
I liken it to a doctor or a dentist. I say, “Do you want to go to a dentist
who is still doing things the same as they did twenty years ago?”
(Principal, CoP A)
Some teachers came on board out of the simple realisation that if they didn’t, they
would be left behind.
If you don't jump on and change, you just get left behind. So you just
have to. That's what I tell my husband. We have to jump on that
bandwagon. (Teacher, CoP A)
6.4.2.6 Staggered boarding
Teachers neither came on board at once, nor boarded with the same speed and
enthusiasm. Those who boarded first were the change agents (lead teachers and
principals) and other enthusiasts. To extend Prensky’s metaphor, they were the first
wave of immigrants. They paved the way for subsequent travellers by persuading them
that it was safe to come on board. The online community provided a suitable means
for doing this.
Lead teachers were in the minority at their own school, but had a greater level of
comfort than their colleagues online. This meant they could readily combine their
persuasive weight with that of other lead teachers, influencing the direction of online
discussions. In the following example, a lead teacher incites their colleagues to commit
to action:
The Nike motto of “just do it!” is the way that I have found to be most
useful. You can theorise and justify, but if you believe that learning “new
stuff” is easier than “learning new ways to do old stuff” there is really no
other way. (Lead Teacher, Forum, CoP A)
As is typical with any change process, each school had individuals who were opposed
to change. These people were left behind as the larger community moved ahead on
their journey. The intention was to collect them at a later stage, once embedding had
occurred at school level.
The Coming on Board stage did not have a clear end point. It continued to some
degree during the following two stages as more individuals were persuaded to come on
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board. The late boarding of such individuals was compensated for to some degree by
the final Settling stage, in which change was stopped, giving them catch-up time.
6.4.2.7 Summary
Coming on Board was the critical first step in professional change. It was strongly
facilitated by the building of new norms and group constructs in the online community.
During this stage, change agents gained an online environment in which they could
interact and identify with each other. Online forums acted as a change lever for CoPs,
as facilitators built a culture of social cohesion in which it was safe to discuss
professional knowledge. This facilitated the seeding and mutual cultivation of powerful,
persuasive reframing themes. The new way became bound up with constructs of
professional identity that challenged the status quo, such as the teacher as digital
immigrant. As the new themes took root and individuals reflected on them, the
collective mood changed, and individuals began to commit to change.
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6.4.3 Stage 3: Setting Out
What a great journey we are all on!
In the Setting Out stage, schools and teachers began to engage more directly with the
new way through practical action. They began piloting different methods and models
with the result that new knowledge became more distributed across the cluster. This
increased the value of online collaboration. There was a corresponding increase in the
frequency of online interaction and an expansion in the range of online tools used.
Activities aimed at building community continued, with facilitators fostering social
cohesion while priming change agents to sustain discussions. As the CoP developed,
online discussions of professional knowledge were normalised. Once established, this
norm crossed into the informal workplace, creating a new culture of knowledge sharing.
This, in turn, enriched the quality of online interactions, creating a virtuous online-offline
communication cycle. Online forum reframing themes also crossed over into the
workplace and were appropriated and normalised by the offline community.
Embedding of the new way began in earnest with a shift to going deeper – engaging
more deeply with its meaning and implications. Facilitators used drawing out and
challenging to shift online discussions to a higher level. Individuals undertook
piggybacking – building on the ideas of others, as expressed in forums, to enrich and
align their thinking. Teachers reflected on their practice, comparing it with the theory of
the new way and checking its fit. They started problematising – identifying specific
issues for resolution. Iterative adaptations would be necessary to gain a better fit. The
matching up theory and practice would become more important during the next stage.
Online forums made the thoughts and practices of colleagues more visible, facilitating
the identification of like-minded individuals. This led to the establishment of buddy
partnerships, which were sustained through side-conversations using IM, texting and
email. In all three clusters, the change agent sub-community developed a vibrant
culture of synchronous online interaction, based around day and night-time use of IM
tools (Skype or ichat). A norm of being online developed, facilitating just-in-time
support, sharing of ideas and interrogation of problems in invisible side-conversations.
Change agents began to identify with and follow online influencers – respected
practitioners and thinkers who published edublogs.
Table 10 outlines the activities undertaken at this stage and the role of online CoPs.
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Activity

Description

Role of online community

Piloting

Trying out a borrowed model or

Piloting provided a shared focus that helped unite the online community. As

method over a period of time

schools piloted different models, knowledge became more concrete, specialised

and evaluating its success

and distributed, increasing the value of the online CoP as a knowledge source.
Individuals shared and compared emerging knowledge via forums and IM.

Building
community

Building a cohesive and mutually

Facilitators continued to build cohesion and primed individuals to sustain and

supportive community

enrich community interaction.

Interaction in forums normalised the discussion of professional knowledge.
Once established, this norm crossed into the workplace, creating a new culture
of knowledge sharing. This, in turn, enriched online interactions, creating a
virtuous cycle.

Buddying: Online interactions made the thoughts and practices of colleagues
more visible, facilitating the identification of like-minded individuals. This led to
the establishment of buddy partnerships, which were sustained in sideconversations using IM and email.

Building the change agent community: Change agents developed a vibrant
online sub-community based around day and night-time use of IM. A norm of
being almost always online enabled just-in-time support and sharing of ideas/
and problems outside the larger, visible, forum-based community.

Cultivating

See table 9

Teachers continued cultivating reframing themes in forums. These began to
cross into face-to-face workplace discussions.

reframing
themes
Going
deeper

Engaging more deeply with the

The facilitator used drawing out and challenging to shift discussions to a higher

new knowledge and its

level, aligning them with the new paradigm. This encouraged problematising;

implications

articulating specific issues to do with applying the new way.

A culture of nightly IM amongst change agents facilitated going deeper into
issues via side-conversations that did not fit forum topics.

Piggybacking – building on the ideas of others (as made visible in forums)
facilitated the enrichment and alignment of thinking.

Matching up
theory and

Comparing new knowledge and

The online community culture encouraged individuals to identify and share

existing practice and making

aspects of their practice that fitted/did not fit, the new way. This was the start

adjustments

of an ongoing process of adapting through iterative aligning of practice with

practice
Identifying
influencers

theory.
Selecting influential people to

Some individuals began to identify and follow influencers – practitioners and

follow (respected practitioners

thinkers – who kept blogs. Common membership with CoP E made this easy.

and thinkers)

Table 10: Stage 3 - Setting Out
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6.4.3.1

Piloting

Schools began piloting student-centred learning approaches, models and methods that
fitted their chosen focus. Schools in CoPs A and B piloted different inquiry learning
models, while those in Community B also piloted models for developing thinking skills.
Linked with these broad approaches, teachers piloted methods for the use of ICT,
including WebQuests14, student blogging, the use of digital drawing packages and the
use of IM for student peer-to-peer mentoring15. Their aim was to gain a hands-on
understanding of how to use ICT to foster the new way. One teacher noted,
We [had to] find an inquiry process, and actually do it ourselves, and put
[ICT] into [our] programme with the theory… we were actually going in
and doing it, and finding that we could make a difference.
Figure 26 explores the relationship between the new way and the learning models,
methods, and technology, in terms of professional knowledge. Effective teaching is
shown at the top level. Knowledge of the new way sits below this, and influences it.
The new way comprises practical and theoretical dimensions. Learning models (e.g.,
inquiry learning) are the boundary objects (Pawlowski et al., 2000) used to aid
understanding and delivery of the new way. They cannot be delivered without
complementary practical methods (e.g., knowing how to make WebQuests work).

WebQuests, Skype mentoring

Figure 25: Dimensions of knowledge being embedded

14

A WebQuest is an inquiry-based activity in which students gather information from websites pre-selected by the
teacher (Dodge, 1995)
15

In schools in CoP C, piloting occurred at the individual level only, but plans were underway for department-level
piloting.
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Likewise, ICT-based methods cannot be applied without technical knowledge about the
use of ICT (e.g., how to make an electronic whiteboard work). Schools needed to
embed all these types of knowledge simultaneously, while prioritising the higher level
constructs. (This model is intended to help the reader understand the constructs
schools were working with and how they interrelate. The reality was that professional
knowledge was a more complex amalgam.)
Piloting was an internally focused activity, with each school testing out a model, or
series of models, with the aim of finding the one that suited it best. This would increase
the common ground at school level, creating the breadth of shared knowledge that was
necessary for embedding. As one facilitator commented:
I believe it’s really cool that you use this model as a whole school. To
quote one of your teachers, ‘We all sing from the same song sheet’.
You’re creating a common language and a school culture that really
helps embed [it] into place across the school. (Forum, CoP A)
This localised approach meant that as knowledge of the new way began to develop, in
the form of emerging understandings and practical learning, it became more distributed
amongst the schools in each community. This increased the value of collaborating
online.
[It was greatl] looking at what other schools had been doing… the lead
teachers would talk about things that they had, how to use it, how it
worked, ideas about how to use it, lots of things. People would send us
examples that they’d actually used – it was really good. (Lead teacher,
CoP A)
At this stage, the new way was in a fluid state, with schools and individuals exploring
their styles, preferences and ‘takes’ on student-centred learning. This fluidity, plus the
shared focus that united each community, meant that the new knowledge was highly
shareable. The fact that was actually possible to share it was a novelty: In the schools
in CoPs A and B, the new visibility to others’ thinking and actions, combined with a new
culture in which inter-professional communication was safe, made it not just possible,
but also highly desirable to share knowledge. This was the result of the successful
building of community.
6.4.3.2

Building community

During Setting Out, community-building activities continued and diversified. Facilitators
started priming change agents and other individuals to take a more active role in
forums. This was a tactical form of persuading that aimed to reduce the community’s
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reliance on the facilitator, transferring the sustaining of dialogue those who would
become local experts:
I primed up one or two others…and the conversations were sustained by
other people, rather than me, and they were asking questions of each
other, and posing questions, and commenting… there was real depth in
the conversations in the community at that point. (CoP A)
In CoPs A and B, the increased frequency and quality of online interactions, together
with the new culture of open professional dialogue, had two important outcomes. The
first was the normalising of discussions about professional knowledge. The second
was a new level of visibility to colleagues’ thoughts and practices. In combination,
these things triggered a significant transformation in workplace culture. Prior to
embarking on the ICT PD programme, the schools in each cluster had had little
knowledge of what the others were doing. Within schools, teachers had had little
access to their colleagues’ thinking, and little knowledge of events happening in each
other’s classrooms. In CoPs A and B, all of this changed, as the gains made in the
online community were unexpectedly transferred to the workplace.
In CoP B, an open day was followed by online forum discussions emphasising the
value of colleagues’ methods. The positive nature of these interactions increased
teachers’ sense of safety to the point where they began to spontaneously share
knowledge:
The teachers have started sharing. They've opened up their classrooms,
so we walk the talk; we go visit each other; share our practice.
(Principal, CoP B)
In the four schools in CoP A there was a more dramatic transformation. To the surprise
of school principals, the culture of professional online discussion crossed over into the
informal workplace agenda. The online themes started to permeate face-to-face
discussions, dramatically changing the tenor of workplace interactions. The impact of
this change is evident in excerpts from interviews with two principals. In the first
example, the principal attributes the dramatic change in workplace culture to the
challenging nature of discussions about the new paradigm.
It was a stunning online community, in that the on-line discussion
happened online, but then it happened within the staff-room that
day…People would come in… and say, "No, I actually agree with that
comment," and it created this wonderful... atmosphere of discussion
about what learning and teaching was. And we weren't, by the by,
discussing rubbish, and who wasn't on duty and so on, but the majority
of the discussion in the staff-room was [about] what was happening on-
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line. So, while I found the on-line discussion interesting, I was, as
principal, more fascinated by the flow-on effects within our staff-room….
And the reason, I believe, for that was that what we were discussing and
reading about was sort of controversial, new; was challenging the
teachers, and their beliefs about what teaching was, and what learning
actually was. (CoP A)
The second principal attributed the change in culture to teachers’ desire for alignment:
… the whole conversation in the staffroom changed from talking about
the things that weren’t about learning to talking about stuff that was
about effective teaching and learning. It was whole change, and it
happened quite quickly…”
[I:] What were they talking about before?
You know, what colour the shed was going to be painted … Instead of
just talking about kids’ behaviour, or what they had for lunch, or whether
they had good lunches, they started talking about effective ways of
teaching….It was brilliant and I couldn’t get over it. Suddenly there were
teachers talking teaching language!
[I:] And you feel it was the online environment that [triggered that]?
That was part of it, because it made them think about what they’d been
reading and discuss it with someone else. Before they’d put it on[line] for
everyone else, they needed to talk with their mates about it. (CoP A)
There is little doubt that that the careful scaffolding of online engagement had played a
key part in this school’s cultural transformation. Even after the formalised scaffolding in
schools had ended, many teachers noted that they saw a need to test out their thinking
with colleagues prior to exposing it online.
I would read [the forum comments, then] write some notes down on
post-it notes with some questions and things and I would just about
always go and talk to somebody else about what they thought about it.
So I’d still have that interaction with somebody else, because I like
putting [out] thoughts and ideas... because it formalises what’s
happening up here [in my head], before I go and post things on the
Internet.” (Teacher, CoP A)
I seem to go through a rather slow process. First I read the reading,
then I look at the question. Next I spend time looking at other people’s
responses, once, twice or even more! I might talk about it with other
colleagues…This process could go on for a week. During this time I am
reflecting and then I finally get round to posting.” (Teacher, CoP A)
The resulting workplace discussions enriched the quality of subsequent online
interactions, which in turn fostered new offline discussions. This resulted in a virtuous
communication cycle and a degree of fluidity between the online and offline dimensions
of community that continued until the Anchoring stage.
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6.4.3.2.1

Buddying

The online community was, by now, creating an unprecedented level of visibility to the
emerging practices and thoughts of other teachers. Through participating in and/or
reading online discussions, individuals discovered others with similar interests and like
thinking:
There were things that, even within [my] school, one of the teachers had
been using, and I didn't know she was in the school doing that…. I could
actually walk over to the classroom and say, "Oh, can you show me how
to do this?" It was quite good…It encouraged that talk within the school,
where you've read something…and you could say, "Oh, I've read your
comment about ra-ra-ra,", and actually talk to the person, rather than
doing it on-line. (Teacher, CoP A)
This led to a number of instances of buddying – sustained, productive partnerships
through which like-minded teachers helped each other with their problems. Buddying
between teachers within schools was sustained primarily through face-to-face
interactions, while buddying across schools was more dependent on online
communication via IM tools, in so-called side-conversations: discussions outside the
larger forum-based community that were off the visible record.
Buddying is exhibited in the example below, where two change agents in CoP B,
“Steve” and “Jess”, engage in a night-time IM exchange. They firstly engage in
aligning, identifying with their facilitator’s efforts to bring negatives on board and
expressing solidarity over the difficulties of being at the coalface. Jess then shares
information about a change-focused reading, indicating a shared concern, and
introduces two new metaphors – sandpit time and cross-pollination. This turns the
conversation to a positive note, building owning of shared, change-focused resources.
The metaphors can be seen as persuading devices, further legitimising change. Crosspollination emphasises the value of sharing, reinforcing community spirit.
Steve: [Our facilitator] was good value today, she gained an appreciation
of what its like to work with some of our more negative ICT luddites
Jess: I have found a reading about getting the negatives on board...it's
about nudge and nurture…haven't read it but it's meant to be good.
Jess: It is hard work at times, i think the facilitators forget and they also
forget the other stuff in out lives.
Steve: oh really, flick me the details would love to read it
Jess: Today i discovered the latest terms are sandpit time and crosspollination!!
Steve: sandpit time?
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Jess: I could send it via skype as a file if i'm clever enough...bear with
me and i'll find it online and try!!
Peter: ok
Jess: Sandpit time...that just means time to play with the stuff...ict tools
and what they can and can't do!
Jess: cross-pollination is when you network with others and share ideas!
Steve: oh cool, i like that
Over time, side-conversations like the one above came to play a vital role in supporting
individuals as they developed understanding of the new way.

6.4.3.2.2

Building the change agent community

The above conversation illustrates how, during Setting Out, change agents recognised
a need for regular, free and frank communication amongst themselves. They began
supplementing their contributions to forums with invisible, synchronous peer-to-peer
activity. IM tools (ichat or Skype) became the communication method of choice for
these informal side-conversations, providing a means of interacting quickly and
invisibly outside the larger community. A norm developed whereby the change agents
made themselves available for each other outside of working hours:
I always turn Skype on so that people know that I'm there… I don't
always initiate the conversation, but if somebody pops up, then I'll have
a conversation. (Principal, CoP B)
What had previously been solo evening planning time was transformed into a time for
fluid community activity. This occurred amongst change agents in all three clusters. IM
provided a means through which lead teachers could identify with each other, express
doubts, offer practical tips and comment on forum topics in a safe environment. This
created a powerful sense of solidarity.
6.4.3.3 Cultivating and sustaining themes
During Coming on Board, the cultivating of reframing themes was carried over into the
workplace, with the new communication norms. In one school in CoP A, the phrase
“I’m a digital immigrant” was strongly appropriated, where it was used as a uniting
theme or touchstone, fostering good-humoured collegial alignment:
That's something that definitely stuck in my mind, that I'm definitely an
immigrant, and not a native [laughing]… That helped me to understand
why I do a lot of things that I do…and relate it to other people, in the way
they see things, or the way they use technology in their classroom, or
don't…
[I] So what does that mean in terms of your actual teaching?
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What it means is, I'm more aware of it, so I make more of an effort with
the children in the classroom than perhaps I did before, but also, I guess
I use it as an excuse… (Teacher, CoP A)
The digital immigrant metaphor had, by now, acquired a richer, context specific
meaning unique to this community. As a reframing metaphor it had initially created
dissonance – undermining teachers’ comfort levels by suggesting their current practice
was inadequate. Now, as a catchphrase, it provided a form of stability in the face of
change. It united the community and fostered alignment, providing a shared framing
device for stories and a touchstone against which to measure progress. This
normalised the difficulties of the professional change journey, reinforced the need for
the journey, and helped individuals recognise the progress they were making.
It's very interesting…digital immigrants and the digital natives, those
words came up all the time, in general conversation… On-line it was
interesting… Some people that said that they weren't even a digital
immigrant; they were something before that. But seeing the changes
[they had made] people would say, "I'm a digital immigrant, but now I'm
doing this!" (Lead teacher, CoP A)
6.4.3.4 Going deeper
Embedding of the new knowledge began with a shift to going deeper – engaging with
the philosophy and beliefs underpinning the new way, its personal implications and its
practical applications. Forum discussions became more interactive, practically focused
(linked with piloting) and extended. (As one participant exclaimed, “The more you go
into a topic, the more complex it becomes.”) Teachers in CoP A spoke of having
gained increasing value from forums as the discussions helped them “flesh out” and
clarify their thinking and raise it to a higher level. Teachers began problematising,
identifying specific issues that they faced and needed to resolve. (For example, several
junior teachers anticipated problems in applying the new way with young children: “I
don’t feel that five and six year olds have the prior knowledge or life experience to
engage in original thinking on an individual basis.”) Problematising was triggered by the
online discussions, although the issues were not necessarily shared online. One
facilitator described this process as the being the start of embedding:
[You start] by discussing…putting out the ideas, and then you start the
[real] thinking…. "How is this going to affect me and my practice, and
what does this mean for my kids?"… that, to my way of thinking, is the
start of the embedding.
The following activities contributed to going deeper: drawing out, challenging,
piggybacking, problematising, having side-conversations and indentifying influencers.
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6.4.3.4.1

Drawing out

In CoPs A and B, the facilitators and primed change agents started drawing out
participants in forums, asking focused questions that required a deeper level of
engagement. These questions typically related to the practical use of learning models:
This is a new organiser for me and I would be interested in your
feedback and thoughts as to how the children are finding this
organiser…. I can see how you would use [it] to prioritise… I would be
interested to learn about the responses the pairs and small groups
give… How do you [do this?] (Facilitator, CoP A)
In CoP B, drawing out was used to elicit constructive feedback following a field trip in
which teachers had seen each other using different methods:
I was impressed with the independence that all groups showed…
I wonder how much of a challenge it is to get children to work
independently...I wonder if [they] were independent workers in Term
One? (Principal, CoP B)
Teachers were well aware of the purpose of these facilitation tactics:
Rather than just surface thinking, she was trying to get us to do some
higher order thinking, I’m sure of it. (Lead teacher, CoP A)
Underlying the drawing out tactic was a concern with building the informational value of
the community, while reducing demands on individuals. In the following example, the
facilitator asks participants to provide one example of an idea they have used from
another school.
Which ideas? How did you use them?... There are so many ideas out
there. Can we each elaborate on just one in this online environment. I
saw …the students at [school name] make a digital story. The children
were in pairs, They introduced each other and then outlined what their
learning goal for the year was. This had been burnt onto CD. It will be
interesting to revisit the CD mid-year and ask how are they going about
achieving the goals they had set. (CoP B)
When a participant fell into line with this suggestion, the facilitator rewarded the
contributor with a photo that matched their interest: “Here’s two photos of scaffolding
for blogs…Hope they help” (see figure 26).
Drawing out was more successful in CoP A’s forums than in CoP B’s in achieving a
deeper level of thinking. This was no doubt partly due to the requirement for teachers
in CoP A’s schools to contribute online. A further explanation may lie in CoP B’s online
communication culture. This cluster’s first facilitator had used a blog, rather than
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forums, as the focal point for professional discussions. This had resulted in a culture of
online engagement that was antithetical to the building of value in forums. The use of
blogs is associated with a perception of value as lying in distributed, rather than
centralised, repositories. Schools in CoP B had developed a culture whereby change
agents and others communicated their responses to the facilitator via sideconversations outside the initiating discussion space. As the former facilitator
explained:
Sometimes things I’ve put on my blog will prompt real conversations
rather than virtual ones with people, and sometimes people will leave
comments, and I'll e-mail things to them they've talked about, or asked
about. So there's a number of different ways those conversations
happen…. (Facilitator, CoP B)
It appeared that the leaders of CoP B had not considered the additional benefits that
might have arisen from fostering more intensive participation in online forums.

Figure 26: Photos posted in a forum by the facilitator to reward a contributor

6.4.3.4.2

Having side-conversations

I have previously mentioned side-conversations. These were valuable for going deeper
when forum discussions went off-agenda or became risky. In some instances, a
conversation that began in a forum was shifted into a series of IM-based sideconversations between buddies. (This is exemplified in an interchange about
WebQuests in section 6.4.4.3) In other cases there was a more sustained
counterpointing between IM and forums, with the former being used to test out halfformed ideas (seeking alignment) and the latter for expounding a fully formed point of
view. IM was then once again used to go deeper, justifying the opinion that had been
posted, with the intent of influencing forthcoming forum responses. In the following IM
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excerpt, a principal aims to influence a colleague’s online forum comments so as to
secure cohesion (alignment):
[Lead Teacher]: Just read your reply… You make some good points to
encourage the conversation to go further
[Principal]: Thanks......there are so many issues and aspects but
let's…acknowledge all the good things that are being done out there by
our teachers...let's acknowledge that they are prepared to make the
changes!
Teachers also picked up on IM conversations in the workplace or in cluster workshops:
‘[Ann] said to [Peter], "The conversation we had on-line the other night,
about the Prensky article, digital natives/digital immigrants, this is what I
was meaning…”’(CoP B)
As thinking moved to a deeper level, conversations began to be sustained by crossing
more readily between different media and contexts. These crossings are the subject of
Chapter 7.

6.4.3.4.3

Challenging

Once individuals in CoP A had developed confidence in contributing online, the
facilitator moved to challenging them more directly. This was aimed at gaining
alignment with the student-centred approach, as evidenced in this challenge to a
teacher’s use of clipart:
Could one of your students not [have] drawn a school bus? If you were
busy could you have not turned the problem over to the older students to
see how they would solve it? Could you have used a fancy title in Word
art and put wheels on the bottom? (Facilitator, CoP A)
Continuing the crusade against clipart, the facilitator made a direct real-time online
intervention into another teacher’s classroom. The teacher concerned had just
defended the use of clipart in a forum, promoting a teacher-driven approach:
One thing I do with clip art, being a junior teacher is use it for drawing!
(shame) I can hear the tsk, tsk!? BUT if you ask a child to illustrate their
poem about a camel and they don't know what a camel looks like, then
what will the quality of the drawing be like?? What I do is get images
from google and clipart and make up a page of about 10 pictures,
enlarge it on the copier and then they can see how many legs it has,
what sort of tail etc.(Teacher, CoP A)
In a variant of the side-conversation, the facilitator challenged this teacher-driven
approach, in real time:
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I saw she was on i-chat and I asked her "Why do you do that, and what
do you mean?" And she was saying, "Well, if I want them to draw a
camel, they've never seen a camel, how do they know what a camel's
like, unless I actually show them a picture of a camel, and that's how I
do it.
This spontaneous interruption into practice was, on one hand, more discrete than a
forum comment would have been – it avoided humiliation in front of peers; but on the
other hand, it was a considerably more direct challenge; one that was difficult to avoid
responding to. The teacher (“Sally”) was successfully redirected in mid-practice:
…and so [Sally] was then talking to her kids and saying, "[the facilitator]
wants to know about the camels. What are the things that camels
have?" (Facilitator, CoP A)

6.4.3.4.4

Piggybacking

Piggybacking was a means of going deeper by building on the ideas of one or more
others. It provided a more sophisticated means of aligning with the community than the
agreeing and echoing that had occurred during Coming on Board.
We could go online and see what other teachers and principals – what
their thoughts and comments were. We could hook into that, which for
me was quite beneficial because…if you’re not so clear on what’s
happening, you can see what others are talking about, and then it
clarifies that you’re on track, or gives you direction of where to go.
(Teacher, CoP A)
When piggybacking it was necessary to interrogate the thinking of others before
leveraging their ideas to help articulate one’s own thinking. This fostered focusing while
elevating thinking. One teacher portrayed piggybacking as a mental ladder-climbing
exercise:
When you read a reading, you naturally form an opinion, [based]
on…the knowledge you have…Once it goes online, people get the
opportunity to feed back to you, and that’s when the thinking begins,
because all of a sudden somebody says, “Yes. I understand what you’re
saying, but have you thought about this?”, or “I see that completely
differently”, and you’re going, “Oh, okay…” and you can say “Yes, I
agree”, or “I disagree”, or “I never thought of it like that, and if you think
that, then I’m able to piggyback off what you’ve said”, and then I can go
to a new level: “Have you thought about this?”… and so between that,
you’re not in isolation. You haven’t been able to have your thought and
stick with it – It’s actually promoted you to think, “Well, hang on”. (Lead
teacher, CoP A)
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As this deep, reflective thinking was underway, teachers had begun adapting their
practice in the classrooms. This was, at least in part, a response to the cumulative
impact of the online forums:
[By the third reading] people started to seriously think about the
conversations…and actually started to seriously think about doing other
things, rather than trip up.
The facilitator of CoP A saw this as the starting point for the embedding of knowledge:
The moment that I start thinking about the modifications… and [then]
start making some small change, or difference…then I'm starting to
embed...
6.4.3.5 Matching up theory and practice
As teachers started going deeper, they considered the fit between their existing
teaching methods and the student-centred paradigm – matching up theory and
practice. This was prompted by discussions in online forums and face-to-face
workshops:
You have the dialogue and the conversations, and…[then] you start
actually thinking about what does this mean for me and my kids?
In forums, the emphasis shifted to identifying, celebrating and sharing things that
teachers were already doing that supported the theory of the new way.
I am learning… to keep in mind the children who can make the
technologies work when I can’t and use the programmes to help each
other which gives me time to help in other ways.
Teachers used reframing to chastise themselves for practices that did not align with it:
I confess the quick fix is sometimes the clipart…unfortunately I am
probably cheating myself and the students with this route.
Sometimes, in the course of online discussions, they sometimes discovered that they
were already doing things that fitted the new way, but had not previously recognised
this. Matching up theory and practice helped them isolate which aspects of practice
were relevant and which needed to be disembedded. In terms of the change journey,
this practice helped teachers feel closer to their destination than they had at first
imagined.
We discovered we were already doing bits of it, perhaps we didn't quite
know why; we just thought it felt right. I think we learned a lot about the
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purpose of doing it that way…. The difference between a project and an
inquiry; that it's got to have a meaningful outcome and something the
children can take into the future with them, rather than just learning
about something and that's the end of it…
Matching up theory and practice was an ongoing, iterative process that led to the
gradual adaptation of teacher’s practices and interpretive frameworks as gradual
adjustments were made. It continued through the next two stages and is described in
more depth in the next section.
6.4.3.6 Identifying influencers
During Setting Out, key individuals in each school – change agents and enthusiasts –
began a more sophisticated kind of piggybacking: They identified one or more online
influencers, respected NZ and international educators, whose ideas they would
increasingly follow. These influencers maintained an online presence in the form of a
regularly updated edublog (educationally-focused weblog). Those who were based in
NZ were core members of CoP E. I have called them connector-leaders, owing to the
role they played in connecting communities and providing leadership. (I discuss this in
depth in Chapter 8.)
Teachers followed influencers whose ideas struck a chord with them. Having the right
kind of influencer was a way to ensure alignment with the new paradigm and gain
authority for one’s opinions. For change agents, there was particular value in aligning
with those who kept in touch with educational research:
What I tend to do is look at people who I think are similar to me, or I find
myself having similar views to them, and …it gives a bit of weight to [my
ideas], and often, what I’ve found also, is that – particularly with the
inquiry learning and with the ICT… if you can justify your stand with a bit
of research, then that gives just a bit more weight to what you’re saying.
At a practical level, following influencers was a way of saving thinking time:
I'm a teacher, and I teach swimming and gymnastics and art and music
and science and reading and maths and stuff, and their time is not fixed
in that plane. They get time to exercise their minds on how things might
be. So it's like saving me thinking time. They have more thought about
it, so that I can learn from what they're doing.
Amongst the early influencers were the former facilitators of CoPs B and C16. These
people published their thoughts about ICT in education, distilling relevant content that

16

These people had moved on from these positions at the time of my visit, but their blogs were still being followed
by teachers.
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was circulating amongst a larger network of edubloggers. The facilitators’ blogs
directed followers to resources, technological tips and the blogs of their own
influencers; higher profile edubloggers who had a passion for the new way and/or ICT.
There was a limited pool of international experts, and the community of local experts
who blogged was even smaller, so change agents often followed the same sources.
This redundancy in the system had a concentrating effect, increasing alignment
amongst change agents. (This is further discussed in Chapter 8.)
6.4.3.7 Summary
During Setting Out, embedding of the new way began in earnest. Teachers piloted new
models and methods and adapted their practice, exploring the implications of using ICT
for student-centred learning. Knowledge of the new way became more personal and
more practical. It was in a fluid state, as evidenced by the iterative matching up of
theory and practice. Online CoPs played a key role, driving deeper engagement with
ideas and fostering regular knowledge-sharing and problem-solving, Online
interactions made visible like-minded individuals, leading to new buddy relationships.
In CoP A, a critical enabler of embedding was the crossing over of the newly
established online CoP culture, norms and themes into the workplace. This led to a
new workplace culture of professional dialogue and peer support, promoting shared
ownership of themes and the alignment of interpretive frameworks. Engagement in
online forums was supplemented by the use and following of blogs by key members,
leading to the identification of external online influencers.
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6.4.4 Stage 4: Staying on Course
The most competent teachers can come unstuck…you need to
reaffirm and refocus…
During the fourth stage, Staying on Course, the key issue was maintaining both focus
and momentum; moving forward while staying true to the spirit of the new way. Schools
finished piloting and started adapting and contextualising their new learning models
and methods. Individual teachers began developing fluency, adapting both their
practice and methods that proved problematic in their pure form. Staying on Course
required the continual planning of next steps and the seeking, applying and adapting of
practical, technical and theoretical knowledge to facilitate understanding and delivery of
the new way.
Teachers’ desire for support and alignment was evident through peer-to-peer
monitoring and benchmarking. As they contemplated their next steps, they relied on
the online affirmation of buddies and the advice and opinions of influencers. There was
an increase in the use of IM as teachers sought, received and applied practical and
technical knowledge to aid delivery. Teachers engaged in self-monitoring, matching up
theory and practice, reflecting on this online, and adjusting their practice.
Staying on Course was a transitional phase for the online CoPs. As the needs of
individuals became more diverse and specific, a more complex CoP structure, with a
tiered system of leading and following and online buddying relationships developed.
There was a move away from a dependence on closed cluster-based forums, towards
a more distributed and sustainable knowledge infrastructure based around blogs, with
a community of mediating experts (CoP E) who directed relevant knowledge to change
agents at each school.
This larger system-level infrastructure (described in Chapter 8) was better suited for
supporting the increasingly specialised knowledge needs that had to be met in order
for the new way to become embedded. By the end of this stage, knowledge of the new
way was gaining considerable depth and richness in schools. The key embedding
activities at this stage were planning next steps, monitoring and benchmarking,
matching up theory and practice, buddying, leading and following, affirming, and
contextualising (see table 11).
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Activity

Description

Role of online community

Planning

Planning the next steps in the

Peers used IM to provide mutual advice on next steps, send links

next steps

change journey

to blogs/online content and suggest expert helpers.

Monitoring

Checking on progress against

Members of CoP E undertook reflective self-monitoring in blogs.

goals and vision and fit with the
new paradigm

Teachers used IM to monitor and benchmark emerging practices

Bench-

Checking emerging ideas,

and promote alignment.

marking

problems and practice against
those of others

Buddying

Engaging in a sustained

Peer-to-peer buddying was used for monitoring, benchmarking

professional relationship with a

and mentoring, affirming and planning next steps. This took

buddy

place in real time via IM and face to face; and via blogs and
email. It enhanced understanding of the new way in its
relationship to practice.

Matching

Comparing theory with practice

Buddying via IM and/or blogging promoted the matching up of

up theory

and making adjustments

theory and practice and leveraged complementary skills (e.g.
thinker/doer buddies) to foster this.

and practice

The online community culture encouraged individuals to identify
and share aspects of practice that fitted and/or did not fit, the
new way.

Leading and

Following the ideas and advice

Some teachers followed the blogs of online influencers. Active

following

of chosen influencers and/or

bloggers (connector-leaders) identified relevant content and fed

providing leadership to others

it to their followers, who fed it to so-called regular teachers.

Reflecting in a way that affirms

Teachers made affirming reflections on their changing practice

the direction of change

via IM, forums and blogs, providing “success landmarks”.

Affirming

Affirming built confidence, self-worth and motivation that
encouraged perseverance. Change agents made affirming
comments on each others blog, particularly if another change
agents had expressed doubts, frustration, or if shared values
were under threat.

Contextual-

Changing a model or method to

Teachers used IM to seek and provide ideas for “plugging gaps”

-ising

make it better suit a particular

and adapting models.

school context. This involved
adapting, simplifying and/or
integrating models.
Table 11: Stage 4 - Staying on Course
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6.4.4.1 Planning next steps
Schools and teachers now focused on planning next steps. This involved mapping out
the route ahead, while staying true to the new way. Some participants emphasised that
it was easy to get lost at this stage of the journey by falling prey to the lure of
technology; losing touch with the student-centred approach.
People can get “hung up” on the way – they can get stuck on the tools
instead of the learning...the technology is seductive, so you can get
hooked on it. You keep hearing: “We’ve got a wiki…so we must be doing
good stuff”. (Facilitator)
In such cases it was necessary to refocus: “The most competent teachers can come
unstuck. You have to stop – go Whoa! And “you need to reaffirm and refocus.”
(Teacher, CoP E). Refocusing involved the lead teacher or facilitator in intervening;
encouraging teachers to take a clearer, more manageable focus, and bringing them
back on board:
[You need to] take a smaller chunk of the snowball and start again...You
need to say, “Maybe this chunk will help” and bring them on board
[again] and say “We’ll roll with this”. And if that doesn’t work, you try
another chunk. (Teacher, CoP E)
Next steps typically involved breaking down, simplifying or revising a method that had
not worked in the classroom.
6.4.4.2 Monitoring and benchmarking
A desire for collegial alignment and support was evident in the practice of peer-to-peer
monitoring and benchmarking. As teachers contemplated their next steps, they relied
on the affirmations of buddies and sought the advice and opinions of online influencers.
Face-to-face discussions were supplemented by communications in invisible online
contexts, using IM or email.
[I] What did you feel that they gained from that i-chat?
Support, I guess, and reinforcement, and also just someone else to
chew the fat with really. And so that comes back to the support: you
know, "Is my thinking on the right track? I'm just going to run this idea
past you, do you think it's OK?" (Facilitator)
6.4.4.3 Buddying
Teachers further developed and leveraged the buddying relationships that had been
established during the previous stage. This helped them stay motivated and identify
their next steps. Two examples of buddying follow.
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Example 1: Mentor buddying
In the first example, lead teachers from different schools in CoP A, “Susan” and “Eric”,
reported on an extended dialogue concerning Susan’s problems with WebQuests (an
inquiry learning based method in which students gather information from websites).
What began as a forum dialogue was taken into a series of side-conversations
traversing IM and face-to-face contexts. Because both teachers were change agents, it
was important to avoid exposing Susan’s doubts in the visible online forum.

I hated WebQuests with a vengeance. I had tried them in my room. It
was a disaster…. And somebody i-chatted me. They’d seen what I put
[on the forum], and they said, “Hey, I hear what you’re saying, and this is
what I’ve discovered”….“Hey, have you tried doing it this way? Have you
tried doing it this way”. And so, in actual fact, that went on for a long
time… He’d obviously felt the same way that I did, but he’d pursued it as
well. He said, “I agree, it’s an absolute mess…you can’t do WebQuests
and teach your class because there’s all the setting up, and you don’t
have a long enough time”.
[I] So you had a common situation that he recognised?
Yes, definitely. But he’d made it work for him by putting these things in
place… Because I’m a bit of a purist, I wanted to use it in its pure form.
He said, “Take it apart. Download the stuff and print it off. I tell you what;
we’re not natives, we’re immigrants. Print it off and give the kids a sheet.
And then they can go online.
[I] So did you pursue that online contact?”
Yes, definitely
[i] But that was through i-chat?
Yes, definitely. Because the subjects we were supposed to be
commenting on didn’t involve WebQuests….
[I] So you had the formal agenda and the informal agenda?
Yeah.
[I] And did you use different media for those?
Yes…

(‘Susan’)

In this case, buddying was an informal mentoring arrangement between equals; one of
whom had more experience with a method. Eric provided encouragement and
practical tips, helping Susan to de-emphasise technological issues and prioritise the
student-driven inquiry process that underpinned learning. Their reported dialogue
highlights the usefulness of side-conversations in staying on track and planning next
steps. Nobody at Susan’s school could have helped her, but once she achieved
success, others followed her example. (It is interesting to note Eric’s use of the digital
immigrant motif to justify modifications that Susan sees as a dilution of pure practice.)
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Example 2: Thinker-doer buddying
The second example of how buddying facilitated staying on course comes from CoP E.
Two innovative teachers – ‘Diane’ and ‘Peter’ – from different schools, developed a
sustained online buddying relationship. Having met at a workshop, their original
common ground was an interest in using interactive whiteboards. Both were
committed to the new way but few of their school-based peers shared their degree of
commitment and understanding. They interacted with each other daily via IM, blogs,
Twitter and e-mail in a sustained, symbiotic dialogue. Diane was a self-confessed doer;
an intuitive operator who occasionally found herself challenged to justify the rationale
for her practice. At such times she was prone to a crisis of confidence:
It suddenly occurred to me that I needed to find out why this way of
learning and teaching felt so right…It felt…urgent for me to redefine my
own personal pedagogy to ensure that I wasn’t just bombarding my
students with the “bells, and whizzy stuff”…[I’m] feeling an increasing
need to be able to justify why “that’s what we do ’round here”. (Diane’s
blog)
Peter, on the other hand was a thinker. He was prone to deep introspection about the
educational theory behind the new way, but sometimes faced problems with
motivation.
All I have done today is my presentation… It didn’t go…so
well…Sometimes when I’m in school and I’m going on and on about the
importance of technology and the changing model of classroom practice,
people either glaze over or tell me I’m talking rubbish. Sometimes you
just need a real person to sit beside and encourage each other on this
journey. I also think it’ll be good for…twittering… (Peter, blog post)
Peter and Diane’s online relationship had mutual benefits. Peter helped Diane think
more critically about her practice, interrogating the rationale behind it. This had a
grounding effect, focusing her on making adjustments to improve engagement and
learning:
[Peter’s] the thinker, and I'm the doer, and I think that that's probably
why… our relationship works so well. He really examines why we're
doing things... He's made me stop and think about what are the reasons
behind doing this, why is this a good thing to do, what's the motivation
behind doing it? Is it really good teaching practice to be doing this? Is
this really going to help the students learn? … He grounds me, because
I get quite carried away… I plan all these wild and wonderful and wacky
things, and sometimes I just go overboard. I'm discovering…that that's
really put a lot of my students off. Like they're not as enthusiastic or as
excited about ICT as I am…And so he's been really good helping me
slow down…. it’s like yin and yang.” (Diane)
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Diane, in return, helped Peter stay on course by affirming his successes.
Well done you for putting into practise what we heard from [the
speaker]…I am seriously considering it now - especially if the
independence improves in our class as much as it has in yours!
(Diane; comment on Peter’s blog)
While Diane saw Peter as grounding her, Peter saw Diane as dragging him up: She
provided him with time-saving practical knowledge and guided his next steps in using
technology.
She's had a huge impact on dragging me up, in terms of my professional
practice…. It’s great…I don't spend until three in the morning trailing
through the Internet, because [Diane] does it for me. She goes and tries
stuff out. She'll have a conversation… with people around the world,
and they share their ideas with her, but… She comes back and tells me
things like the voice-thread, for example. She helped me with
podcasting in my classroom. She directs me towards online
applications… She's very good at "Oh, this will be good for...something
in particular.” (Peter)
This buddying arrangement provided long-term benefits, contributing to each teacher’s
understanding of how to effectively enact the new way. By developing as buddies,
Diane and Peter expanded their common ground while retaining a clear focus,
continually aligning their emerging practice with the new way. They also gained
confidence from addressing each other’s weaknesses. In a comment on Peter’s blog,
Diane noted:
It is always a pleasure to bounce ideas around with YOU! You keep me
grounded (so I don’t go off in a huge rip,roar and bust tangent!!) I guess
we have similar goals, similar passions and whilst we’re [teaching] at
different levels we have the ability to see where we are going or where
we have been and that is what makes our collaboration work!
The above two examples of online buddying did not just benefit the individuals
involved. They also contributed to school-level KT and embedding by improving the
knowledge and capabilities of those who were change agents: Susan gained useful
practically oriented knowledge and the confidence to persist and enlist help if she
encountered barriers. Eric gained experience in mentoring and articulating the value of
his adaptation. Diane gained a stronger student focus and an ability to justify the
methods she was promoting; while Peter gained know-how, confidence and motivation
to persist as a change agent.
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Further benefit to schools came from the value and persuasive power that accrued in
buddies’ blogs over time. Both Diane and Peter had blogs that were followed by others
in their schools – they were connector-leaders who positioned themselves as fallible
learners. This can be seen as lowering the barriers to the engagement of their peers.
6.4.4.4 Matching up theory and practice
During Staying on Course, teachers undertook self-monitoring through the matching up
of theory and practice that had begun in the previous stage. They reflected on the fit of
their teaching with the principles of the new paradigm then made practical adjustments.
For me it was looking at the theory of teaching and the practice…. the
theory backed up what you were doing practically, and if you were doing
something practically, you could often match it up with the theory…
This process has also been exhibited in Diane’s interactions with Eric. Reflecting on
the theory underpinning the new way helped teachers to structure thinking and firm up
their beliefs. Sometimes this exercise affirmed what they were doing intuitively, in their
classrooms:
It was a case of (realising), “Oh, so this is how I do things. Oh this is
what it’s called, and this is why I do it like that.”… It was sort of affirming
and putting a title on the way I did things.
At other times it exposed a conflict between the theory of the new way and the reality
of practice, motivating teachers to seek resolution:
We saw that what we were doing wasn’t really what we wanted to be
doing, so [we thought] “How do we go about changing that?”
The ongoing professional discussions, spanning online forums, IM and the workplace,
played a key part in facilitating this iterative matching up process:
That link between theory and practice, it was never there before, but
through those discussions, I was able to make that link…
Blogs provided an ideal context for reflecting on, and affirming, practice and beliefs.
Unlike forums, blogs encouraged the building of value over time around eclectic
interests. The practices of embedding links and tagging content (social bookmarking)
aligned these personalised repositories with the blogs of global influencers. Teachers
who were bloggers often reflected on events in light of their fit with the new way. They
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followed others who did likewise, helping to reinforce and extend their developing
knowledge.
He made some great points about the ‘new classroom’ that fitted into my
ideas and extended my thinking about pedagogy. (blog)
6.4.4.5 Leading and following
A complex system of leading and following developed during this stage as existing
roles evolved and new, unofficial roles emerged. This was driven by a growth and
diversification of knowledge needs and resulted in a more distributed online knowledge
infrastructure, as key members of CoPs A, B and C joined CoP E.
Lead teachers become in-school experts and mentors as the emphasis of their role
shifted from persuading to supporting teachers in adapting. As school needs became
more specific and diverse, lead teachers needed access to external solutions and
ideas. Their dependence on facilitators was complemented by a growing reliance on
the edublogging community (CoP E) and network to which the facilitators belonged.
Some lead teachers became follower-feeders, peripheral members of CoP E. They
regularly followed selected bloggers, but avoided leaving comments on their blogs,
using side-conversations to communicate with them. (Figure 27 shows an excerpt from
a follower’s email.) When they gained useful information they fed it to regular teachers,
often in face-to-face contexts.

Figure 27: Invisible e-mail to a connector-leader from a follower (CoP E)

A smaller number of lead teachers (1-2 per cluster) became active members of CoP E.
They also followed influencers, but communicated directly on blogs (and also via IM
and email) creating an online presence. Over time they began to publish their own
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blogs, using RSS feeds and tagging to interact with higher profile bloggers. This was a
little like being a fan:
They're out of my league! They're big names. On their cluster map on
their blogs, all you see is red, swathes of red painted everywhere (see
figure 28).

Figure 28: Cluster maps (blog widget) showing readership of a CoP E member’s blog (left)
compared with the blog of a global influencer (right).

Publishing one’s own edublog17 was described as “moving into a bigger pond” or
“joining the conversation”. Those who did this became connector-leaders, core
members of CoP E.
The differentiation of roles described above resulted in a stratified system of leaderfollower interactions. This is shown in figure 29 along with the communication contexts
within which these interactions occurred. Regular teachers followed follower-feeders,
who followed connector-leaders, who in turn followed global connector-leaders). As this
system evolved, connector-leaders and follower-feeders became important knowledge
brokers who were instrumental in facilitating embedding at a macro, or system, level.
(I explain this in depth in Chapter 8).

17

During the period of this study there was something of an explosion of edublogging internationally. This was

reflected in NZ, with blogging being promoted at the annual ICT PD conference. These factors no doubt contributed
to the growth in CoP E.
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Figure 29: Tiered leader-follower relationships showing visible and invisible communciation zones

6.4.4.6 Affirming
During Staying on Course, change agents made affirmations about the progress they
had made. Affirming was a form of persuading that legitimised efforts made to date and
built a sense of pride. Online affirmations, made in forums and blogs, and via IM and
Twitter, created landmarks of success, providing motivation to continue the journey and
persevere:
All but 4 in my class are now reading 8+yrs, ALL are within a 6 month
range of their age yippee! Must be the technology in my room… (Twitter)
Affirmations sometimes related to the value of the online community in facilitating
collaborative development.
I have also been investigating Flickr CC of late - we are all on a learning
journey - I agree that together we will learn more. Keep up your
awesome work! (Collegial affirmation, blog)
Change agents also provided their peers with affirming comments, particularly if a
colleague expressed doubts or was challenged. The need for collegial affirmation is
clear in the following teacher’s expression of isolation and frustration:
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It is really difficult to be a staff member on your own in a school where
people don’t ‘get it’… I feel like an island, surrounded by water and
sometimes drowning. (Blog)
Community members responded rapidly to such incidents:
I know how you feel. Far too often I find the system is too slow to accept
change. (Blog)
6.4.4.7 The changing knowledge infrastructure
Staying on Course was a transitional phase during which the centralised, official online
community infrastructure, based around forums, began to be supplanted by a more
complex, sustainable, distributed, non-official online community infrastructure, based
largely around blogs. Reliance on IM continued and was supplemented by the use of
Twitter.
During the early stages, when schools’ needs had been more uniform, online forums
had spearheaded change by building common ground, facilitating communal reframing,
establishing new norms, and persuading teachers of the value of the new way.
However, forums were a less suitable means of supporting schools and individuals
during the Staying on Course stage. Knowledge needs were becoming increasingly
diverse and teachers needed more personalised support for adapting. The distributed
structure of the blogging community, and its connection to a network with multiple
pockets of expertise, was better suited to supporting these needs. As schools
recognised this, there was a shift from full dependence on the facilitator to reliance on
a more distributed knowledge base; CoP E’s connector-leaders and their connections.
Staying on Course required the voyagers to expand their focus beyond the vessel on
which they were travelling and to start communicating with a larger fleet of travellers,
and with those on the shores ahead.
6.4.4.8 Contextualising
Staying On Course also involved schools in contextualising: adapting models based on
the new way to better fit their needs. Teachers were charged with bringing back what
they had learned, helping to establish preferred school models. In some cases, this
involved simplifying or streamlining models:
There was no doubt that it worked for us. It was more the fact that
maybe we found it a little bit awkward…we wanted [it to be] a little
bit…more simplistic. …We thought it wasn’t as good as what possibly
we could have…
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In other cases contextualising involved integrating ideas to plug gaps that had been
identified.
We'd been using [one] model for a while, and then I tried the Big 6 or
Super 3 for Juniors model, which is quite popular. And they were OK,
but there were gaps that we felt we needed to plug.
The online community provided an ideal way to canvas colleagues and resolve the
problem:
Just by that on-line community discussing what other people were doing,
we were able to find things that would probably plug our gaps…
Lead teachers also began aggregating the models and methods that had been tried
and found successful, storing them in online community repositories. The aim was to
provide examples of what worked for others to emulate.
6.4.4.9 Summary
During Staying on Course there was a stronger need for external guidance and support
than at any other stage. This was reflected in an increased reliance on the online
dimension of community and the move towards a distributed knowledge and leadership
infrastructure. The emphasis was on individuals maintaining focus and staying on track
– aligning with the new way and each other – while gathering the knowledge they
needed to adapt their emerging practice and secure classroom gains. The result was
that knowledge of the new way developed depth, diversity and richness.
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6.4.5 Stage 5: Anchoring
And then we formulated our own school model. The staff brought
back all that learning from way, way out, right back into what was
best for us.

In the Anchoring stage, schools arrived at the end of their change journey and began
anchoring the new knowledge in place. They focused their attention and energy
strongly inwards, working on customising, formalising, aggregating and routinising their
new teaching approaches. Anchoring was about the conscious, structured embedding
and rolling out of newly articulated knowledge at school level. It can be seen as
analogous to the start of the (re)freezing stage of Lewin’s (1952) model of
organisational change.
As schools anchored, they increasingly differentiated themselves from one another.
Each school firmed up its own approach to the new way, documenting customised
teaching models and methods and rolling them out. As a result of this differentiation
and internal focus, their reliance on the official online community diminished. The
shared online space became primarily a repository for models, effective practices and
professional readings. However, the continued impact of the online CoP was apparent.
Once-challenging language that had been cultivated in online forums was now
normalised and integrated into day-to-day workplace talk, while the online forum
records were still seen as a valuable resource. (“It was quite useful going back…
because it was always there, and you could go back and look at something else…”).
This is reminiscent of Wenger’s (1998a) Memorable stage of CoP development, but did
not signal the end of the informal online CoP.
Individuals continued to rely on the unofficial online community, and their online
buddies, as they refined their teaching approach, developing stronger personal
understandings of the new way. (This was strongly evident in CoP E, where change
agents reflected on, affirmed and defended their changing practice on blogs.) They
also continued to provide assistance to one another via IM and Twitter. (These
activities are summarised here and outlined in more depth in Chapter 7.)
The key embedding activities during Anchoring were customising, formalising,
aggregating, routinising, personalising and improvising (developing fluency). In
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addition, the following activities from the previous stage continued: Matching up theory
and practice, Buddying, Leading and following and Affirming (see table 12).

Activity

Description

Role of online community

Customising

Developing school-specific models and

Schools used the online community as a repository

approaches by adapting and/or

for aggregating and formalising customised models.

integrating existing ones

Formalising

Documenting and approving models
for school-wide use

Aggregating

Drawing together information and
models

Routinising

Personalising

Making routine use of the new

Routinising began in syndicates, building on the

knowledge (embodied in models,

positive dynamic that had been established in the

methods and language)

online CoP, before being rolled out.

Developing personal understanding

The history of online discussion placed teachers on a

and use of a school-based method or

“level playing field”, allowing them to personalise

approach

approaches while maintaining alignment with peers.
Forum records were used retrospectively to build
and reinforce understanding. Blogs provided
visibility to emerging practice of peers, providing
models and inspiration.

Improvising

Applying knowledge to adapt and

Teachers in CoP E reflected on improvising in

redirect teaching on-the-fly. This

persuasive postings on their blogs, connecting

required rapid matching of situations

improvisations with theory of the new way and

to methods/theory.

noting positive outcomes. This promoted
understanding, affirmed value and created
motivation. It also attracted the online affirmations
of others.

Matching up

See table 11

theory and
practice
Buddying

See table 11

Leading and

See table 11

following
Affirming

See table 11

Table 12: Stage 5 - Anchoring
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6.4.5.1 Customising
Schools used their understanding of the new way and their unique needs to adapt the
models they had trialled, developing customised approaches and toolkits (sets of
approved teaching and learning tools) for school-wide use. This differentiated them
more strongly from each other.
The other schools [in the cluster] haven't become clones of us...they've
actually become their own school, and made their own decisions, and
they've taken it where they wanted it to go…embedding of inquiry, but
with a willingness to take it where your school and you believe it should
go, not to go where [we’ve] gone.
There were two benefits of customising a learning model (versus using a generic one):
Firstly, customisation ensured workability. The model was tailored to each school
context, taking into account the results of piloting by its own teachers and the wider
community’s input where problems and gaps had been identified. Considerable
knowledge was therefore embedded in it. Secondly, the collaborative process of
customising promoted collective and individual ownership:
When you look at the models that are available, they do have lots of
similarities. There’s the immersion stage and the brainstorming [stage]
and all the other stages. But we didn’t want our model to be linear, so …
we made ours look like a tree with branches, so that you can actually
rotate and go backwards and forwards... (Teacher, CoP A)
6.4.5.2 Formalising
Formalising models and approaches involved documenting them and mandating them
for whole-of-school use. This was the visible outcome, and the endpoint, of the official
online community: Once issues that arose during piloting had been resolved, there was
no longer a need for community revision of the models. Formalising also impacted on
planning:
At the beginning…we were doing so many science, so many social
studies, so many health [units], in a certain time-frame and…everyone
was going to sit down and study ants or whatever, and it was all level
appropriate. Whereas now, I believe, we look at what we're delivering in
relation to our school programme, in relation to our students' needs, and
then we break that down into what individual children need, what their
interests are; we're far more focussed about the children taking
responsibility for their own learning. (Principal, CoP A).
6.4.5.3 Aggregating
Schools aggregated the models and methods that had been piloted and adapted,
storing them in online repositories (the internet and/or online community space) with
attributions to the teachers who were most familiar with them. This material included
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diagrams and practical tips. The formal site also contained links to materials that had
been aggregated on blogs of lead teachers. For example, a teacher in CoP B had
created an extended blog post capturing models that had been presented at a full-day
professional development workshop. This was intended to provide an after-event focal
point.
Hopefully this blog post will become an interesting focal point for the ongoing discussion of the thinking tools that we learnt today.
Such blog-based repositories provided complementary benefits to the more formal
records: The featured models were interwoven with valuable reflective commentary
and hyper-links.
6.4.5.4 Routinising
The formalised approaches started to be integrated into conscious routines. This
typically began in the syndicates to which lead teachers belonged. The intention was
to demonstrate success in that context, then roll it out more widely to get school-wide
consistency.
We're doing inquiry units here at our syndicate, and that's just awesome,
because they're learning so much…. it's more child-centred, less
teacher-directed, and learning together. (Lead teacher, CoP A)
We're… trying to push these ideas out there, so we're getting
consistency across the school. (Lead teacher, CoP B)
Routinising was a largely conscious activity, but this changed in the next stage.
6.4.5.5 Personalising and improvising
Within each school’s chosen approach, teachers developed personalised
understandings and methods. For example, if using inquiry learning, they adapted it in
a way they felt was appropriate for their students, incorporating the use of blogs,
podcasts, IM, websites, digital cameras, or drawing software. Teachers in a school
were able to personalise their approach while maintaining alignment with their peers
because, as one interviewee put it, they were on a level playing field, with a set of
shared repertoires and meanings from which to draw:
We’ve all got the same background, and we’ve taken our own bent –
we’ve got that sort of scaffolding... and we all know what we’re talking
about. So when we talk about how we plan, or I come with some new
idea… I know the basis of how it should work, because I’ve used it
before and I know what’s good about using it… It’s made us think about
what we can use at our school, and how we can use it within the age-
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group that we’re teaching…we’re all sort of on a level playing field,
because we’ve all had the same background of shared discussion.
(Lead teacher, CoP A)
By encouraging personalising, schools recognised the professionalism of teachers:
[We’re making] a folder that gives guidance as to inquiry and graphic
organisers; what’s used in the school, and where it’s used, so that we’ve
got a consistency, so that we all understand what’s happening, basically,
in each room. But at the same time each teacher still knows that it’s not
a constraint. Just because they’ve got these graphic organisers in the
system, it doesn’t mean they can’t pull out another one and use it.
They’ve got a license to use their character as they like. (Principal, CoP
B)
This was a very different situation from the school-centric approach outlined by a
teacher in CoP E:
Everybody does the same reading, everybody does the same writing,
everybody has the same model for maths, and all of those things, and
we do it all in the same way, and you can see children's progress
because we can; because we are delivering it in the same way….
Personalising included planning the application of a model, testing the approach,
reflecting on its success, and iteratively improving it. This sometimes involved
combining different techniques. One teacher spoke of using role-play to kick-start an
inquiry learning process in which students used the web.
I thought, well, if I develop this model… it's a whole bunch of
communication things going on…they're going to have to work in small
groups, there's a whole lot of…higher-order thinking incorporated into
it… (Teacher, CoP E)
As teachers developed fluency, they complemented this with improvising. This involved
letting go of preconceived plans and habituated responses (disembedding) in order to
enact the new way more intuitively, in response to students’ learning needs, through
on-the-fly decision-making. Examples of improvising, recounted on blogs, are provided
in Chapter 7. In one case, a teacher allows a reading class to morph into an
investigation when students express curiosity about the difference between crocodiles
and alligators. In another, the teacher reframes learning to spell as a game with a level
boss who must be defeated.
The fact that teachers were able to apply their new knowledge by improvising indicates
that some embedding had occurred. Relevant knowledge was readily accessible, and
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teachers were able to match it up with real-time situations to create instant solutions.
These episodes were examples of Schön’s (1983) reflection in action. They also
illustrate how embedding and disembedding (Szulanski, 2000), or learning and
unlearning (Malhotra, 2002) occur hand in hand. While online CoPs did not play a role
in these classroom events, teachers’ later reflection on these episodes – notably in
blogs – was significant.
These recorded episodes made the classroom practice of change agents (role models)
visible to colleagues, providing ideas and inspiration. They were persuasive stories,
typically including: (a) a story about how the teacher’s diversion from their planned or
habituated script to follow a student-centred approach, (b) a (proud) statement about
the impact of this on students, (c) an affirmation of the teaching/learning act;
interpreting it in light of the new way – matching of theory and practice. Combining
these elements was a powerful embedding act on the authors’ part, helping cement
understanding of, and belief in, the new way. The blog posts exemplify reflection on
action (Schön, ibid) and what I term theory-practice crossings (see Chapter 7).

A number of teachers in CoP B ran classroom blogs. These were student-authored
records of classroom learning activities and not seen as part of the online CoP.
However, they provided a window on their personal practice and became a source of
applied knowledge and inspiration for their colleagues:
[I] Do you all keep an eye on each other's classroom blogs?
Yes…You know which ones to look at: the [teachers] that are doing
things… I think, "Oh, that's really good" or "I've done that" or "I've done
something, "We could try that”... It just helps you to try different things,
and gives you different ideas.
6.4.5.6 Affirming
Self-affirmations were made through the online telling of success stories, as discussed
above. These affirmations were often seconded. School-based followers provided
positive feedback by email, IM, or in face-to-face settings. Core members of CoP E
made affirming comments on the blog, sometimes offering suggestions for refining the
practice:
It was a good idea to spell out the practicalities of what you do in the
classroom. Sometimes people just need to see the small steps
involved… I’m like you. I definitely have a play-time before I introduce
anything to the kids. And I think it is equally as important for the kids to
have a play-time when we introduce something new to them…
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This kind of feedback reinforced the value of the new practice, identified others
pursuing a similar approach (aligning), and motivated the authors to pursue the
practice and continue their blogging; an entirely voluntary leadership role. One teacher
noted, “it’s a huge buzz when someone engages with what I am thinking about and
blogging about.”

6.4.5.7 Summary
During Anchoring, knowledge of the new way became more unified, customised and
explicit as it was captured; and more routinised as it was embedded in schools’
planning and teaching approaches. The knowledge being anchored was the outcome
of the online and offline community activities that had occurred during previous stages.
The official online CoP now became a repository of models reflecting each school’s
approach. Online forum records were valued historical resources that provided
reminders and continued to promote understanding.
As they developed customised school-wide approaches, becoming more differentiated,
schools developed a strong sense of owning the new knowledge. This came with a
sense of depth, or profundity, of shared understanding, as noted in one school’s
milestone report:
Having the opportunity to learn about questioning and inquiry learning is
a very valuable use of lead teacher time. It has given us freedom to
experiment with a new and challenging teaching tool, and has
encouraged us to think about what education might be like in the future.
Because of this, we have begun the process of changing and modifying
our programmes to best suit the students, while ongoing staff discussion
has developed a profundity of knowledge on a school wide basis.
(School Milestone Report, CoP B)
A school-wide sense of professionalism was becoming embedded:
Now we’re much more child-centred, we’re much more professional in
the way that we look at each other, we’re much more rigorous in our
debates that we have, we’re more open to the doing things, new ideas –
we’re much more open to new ideas. (Lead teacher, CoP A)
At the individual level, knowledge of the new way as becoming more personalised. In
CoP B, classroom blogs gave online visibility to the emerging personal practice of
peers, promoting mutual inspiration and alignment.
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6.4.6 Stage 6: Settling
That is the way now – Inquiry Learning is the way!

In the final stage, Settling, schools focused on cementing the new knowledge in place
and becoming more comfortable with it18. The aim was institutionalising their version of
the new way – aligning it across the school and embedding it both in routines and in
the school’s identity. This stage can be seen as analogous with Lewin’s freezing.
As routinising continued, the ‘new’ teaching and planning approaches became more
widely used across schools and more deeply integrated into practice, as teachers
modified them for use with different subjects and/or age groups. Some schools began
creating strategic documents to capture their new approach: These documents
represented the maturing and flowering of ideas that had been seeded during early
online discussions, and which had been nurtured and enriched during the journey.
Along with the interview data, this material evidenced the fact that the new knowledge
was seen as paradigmatic: a new approach to teaching and learning. It was now so
strongly owned and well understood by schools that they were ready to explain it to
stakeholders.
During this stage, knowledge of the new way became embedded in conscious and
unconscious routines, interpretive frameworks and even identities. The new knowledge
was also inextricably linked with a belief in its rightness.
Settling was also “catch-up time”. Stopping change and guarding against new inputs
provided time for teachers to work at mastering the new practices, and for latecomers
to be brought into line. Schools consolidated gains by selective recruitment of staff.
For change agents, Settling and its cessation of change represented a paradox: On
one hand, settling time was needed in order to embed knowledge more deeply and
widely, but on the other hand, settling for too long was seen as risking stagnation.

18

The four schools in CoP A were in the Settling stage and two in CoP B were entering it. In addition, a key member

of CoP D provided valuable data about longer-term settling.
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Key embedding activities during Settling were institutionalising, guarding, refining,
refreshing, routinising, internalising, consolidating, and reviewing the journey (see table
13).
Although informal online collaboration continued among change agents and their
followers, it played little role in supporting Settling.

Activity

Description

Role of online community

Institutionalising

Making the knowledge part of

The online CoP became an institutional repository. In one

the organisation and its identity

school, the online space was used to collaboratively

through formalising and

develop strategic documents. These represented the

normalising

outcome of ideas cultivated in the online CoP.

Protecting teachers from new

N/A

Guarding

demands and inputs to allow
catch-up time

Consolidating

Shoring up gains made by

Teachers reviewed forum records to refresh their

refreshing knowledge, setting

memories. Re-reading discussions in the light of

expectations and selective

experience resulted in new connections being made.

recruitment
Making minor adaptations to

Refining

models/practices, for example
applying them in new subjects
or for new groups of students

Routinising

See table 12

Internalising

Integrating knowledge into

Internalising was the outcome of a complex interplay of

interpretive frameworks,

factors, including participation in online communities.

routines and practices so it
becomes a tacit (unconscious)
part of practice and identity

Reviewing the

Reviewing and celebrating the

Schools recognised that online CoPs had played a part in

Journey

change journey and gains made

embedding their new knowledge, but underestimated
their impact.

Table 13: Stage 6 - Settling

6.4.6.1 Institutionalising
Schools began institutionalising – integrating, formalising and normalising the
knowledge they had gained at higher, structural and strategic, levels. One principal
described changing a syndicated staffing structure to one based around areas of
natural strengths and interests, to better support students. Two schools had begun
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developing new visions, mission statements and even curricula. (Developing a
curriculum was described as “taking the bull by the horns” by one principal: schoolspecific curricula were not yet mandatory.) Formalising the new knowledge at a
strategic level in some way was nonetheless seen as a critical step by most schools.
Leaders saw it as necessary to align the public face of the school – what parents read
about and understood – with what was actually happening:
The reality is we no longer teach social studies, science, health,
technology; they’re all in one. And we actually need to write it, and say
this is what we do, and more importantly, this is why we do it… If I
presented you [with] my document now, you would assume that we
taught [everything] in the old way; you know, everybody just sat in the
classroom, so we need to [formalise] it …. We've spent three years
discussing what beliefs are, and what teaching really is, and how ICT
can support it. Now we actually need to firm up some ideas. So “At [this
school], what is teaching and learning?” And “If you like it, Mum and
Dad, this is the school for you; if you don't, you need to go and find
somewhere else.” (Principal, CoP A)
In one school, the new way was strongly embedded in new strategic documents. The
impact of the earlier online community activities on this ‘downstream’ material was
clear when I interviewed a lead teacher who worked on the documents: He did not
hesitate before attributing the bulk of content to the online CoP, associated readings,
forums and blogs:
We went right back to looking at our mission statement, rewriting it.
[I] So that happened while you were doing the ICT [PD programme]?
Has some of that thinking fed into it?
Most of it… We wouldn’t have gone to the depth that we did had we not
had those discussions and that professional development in those online
communities through the cluster.
[I] So in the mission statement, where would you point your finger?
[The teacher points…]
Just even going to Effective Learners, Effective Citizens, the core sort of
stuff, our curriculum beliefs – What we Believe, all these are the result of
discussions we had as a staff, but also from the things that we were
either reading about online [or the facilitator] was introducing us
to…Defining our Purpose of Inquiry, down to Our Vision, looking at
Planning, Teaching and Assessment. All this here. Our reporting, our
portfolio work was the result of stuff that we’d found as a result of going
to that blog…All this stuff here is the result.
Although institutionalising suggests rigidity, this was not the case, as was made clear
by a principal in CoP B:
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At [this] school it used to be... at Thursday afternoon at two-thirty, the
children would be working on this worksheet. It was all very
programmed in and everything was in tidy boxes. Now inquiry [learning]
has taken teachers right out of their comfort zone, which is where
learning happens, and now we don't know what we're going to be doing
on Tuesday at two o'clock, because inquiry will take us in several
different ways. And so I think teachers have relaxed, and are willing to
let the children take the topic where it wants to go. That's a huge shift in
practice.
6.4.6.2 Catch-up time: Guarding and consolidating
In order to facilitate deeper embedding, school began guarding against new inputs in
order to consolidate gains. A teacher described this as catch-up time:
I believe that now is…catch-up time. It’s…“Hey I achieved this. I know
about this, and now I need to pull it into my classroom practice, and so
I’m going to use it this way, and this way, and this way”…
Catch-up time was used for mastering new the approaches and bringing latecomers up
to speed. During this period, teachers returned to online forum records to refresh their
memories and understandings. Re-reading online discussions in the light of their
experience could result in new connections being made.
I still have to feed myself with going back and reading again…refreshing
the whole thing – [reminding myself] what it's about, and refining it…
One principal spoke of backing off:
The goal this year was just to sit back and acknowledge the fact that
we'd done a lot, and embed just what we'd done, and back off for the
teachers.
Using the journey metaphor, one lead teacher emphasised the need to keep an even
keel while Settling occurred:
We’re sort of on an even keel. We don’t want to lose our staff. We want
to keep them on board, so just little steps.
Where reluctants had resigned, principals sought out teachers with experience in the
student-centred use of ICT who would be a better fit. They also began to communicate
clear expectations:
It’s just carrying on and making sure that it’s at the forefront…part of
their discussions, and it’s part of what’s expected.
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6.4.6.3 Refining
Teachers who had mastered the new approaches started refining them for use with
different groups of students and/or subject areas:
Consistency within a school ...may make sense but...it's really important
...to make adaptations. These adaptations may just be for some children
who require more support in certain areas... (Facilitator, CoP A)
Principals undertook regular benchmarking with each other, comparing notes and
refining their approaches:
Just little pieces allow you to go back and adapt…sometimes it’s just
listening and hearing what they’re doing in their school and thinking, “I’m
doing that”, so you feel good, or you think, “Oh, I hadn’t thought of that. I
might try that in my school”. (Principal, CoP A)
6.4.6.4 Routinising and internalising
Schools continued routinising the new approaches; for example by using inquiry
learning in more structured ways:
(It’s) now been adopted school-wide: All classes are using it. It's on the
wall in each classroom, the actual process that you go through, and we
use that... Every term we do one inquiry. And it lasts six weeks, or
seven or eight weeks even. And it's very deeply embedded now. (Lead
teacher, CoP B)
Routinising was initially a conscious process, but the new way now started to gradually
enter into unconscious routines.
I reflect with the children at the end of the day… It's not until we start
talking about these things [that I remember]! It's probably a habit
now…the kids are so used to doing evaluations and thinking about what
they did, and how they can get better and improve…I suppose we're
reflecting all the time at the moment, putting in these new tools and
teaching ideas.” (Teacher, CoP B)
This interview excerpt demonstrates the normalisation and internalisation of
knowledge: the teacher’s use of thinking tools has become so thoroughly integrated
into their daily routine that it has become tacit; or unconscious. The teachers’ use of
thinking tools is not easily recollected because these tools are part of the ‘normal’
teaching repertoire. For this teacher and others in CoPs A and B, knowledge of the
new way became so strongly personalised and owned during Settling that it was no
longer about specific models, practices or theories, but simply about how to teach.
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The new way had also infused teachers’ interpretive frameworks, influencing their
understanding of their role:
It’s about ways that I can actually encourage the children…so that they
can be out there using the equipment, and bringing it back and sharing it
with the classroom, and [me] being more a facilitator, rather than...
taking the photos myself… It's about the children, and then learning, and
then being in charge. The children need to come first…For me, that's
what it's about “ (Teacher, CoP A)
The new way was also strongly internalised; bound up with people’s identities and
beliefs:
It's knowledge…about what I can do, what I actually know and I could do but
I don't. (Teacher, CoP A)
I think it becomes the embedded belief that you have yourself about
something, so it adds to you.” (Principal. CoP A)
The degree of embedding that had, by now, occurred becomes clear when these
statements are compared with a comment from an early online forum: “I am
consciously trying to include some ICT skills in as many curriculum areas as possible.”

6.4.6.5 Unconscious competence?
Three of the teachers whom I interviewed had difficulty describing what they were
doing differently now compared to before the ICT PD programme. For example, one
teacher described internalised knowledge almost as if it was a toolkit kept in the
garage:
There’s just…such a range of things that you can’t really... I don’t want
to think about it too deeply now.
[I] But is it there?
Yes, it’s all there”
[I] How would you describe where it is now?
(Laughs) It’s waiting to be called on. Like for me, I’ve got such a poor
memory, I don’t remember all the specifics. I remember what I need to
remember at the time, and if I want to go back to it then I’ve got those
readings.
It seemed that these teachers may have reached a stage of unconscious
competence.19 They had been active participants in their cluster’s early online forums,
19

Unconscious competence is the final stage in a well-known, anonymous four-quadrant model of competency
development.
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but at the time of interviews, these forums had been inactive for six months, and they
did not interact with the blogging community. I wondered whether their recent lack of
an incentive to reflect on their practice online had contributed to their level of
unconsciousness. However, their difficulty in recall may have been to do with other
issues, such as their ability to focus at the time of interviews. (One of them was
pregnant.)
Internalised knowledge could be seen as being the aim of KT, but if knowledge is
embedded so deeply that it is no longer critically reflected on, it risks becoming stale. A
change agent in CoP D who had witnessed a period of prolonged institutionalisation
warned that:
One of the things which makes things stick has been this process of
institutionalising, but as you institutionalise, you kill the community.
There's a tension there, or perhaps the passion runs out. The vision
becomes harder to sustain.
This theme was strongly supported through the participant check. As one participant
eloquently noted on the anonymous feedback wiki:
Your model is a great way for us to stop and consider the journey we
have been on and look at where we are going. The Settling stage is an
important stage but I think if we settle there for too long we will possibly
start to sink…
6.4.6.6 Reviewing the journey
During Settling school leaders engaged in reviewing the journey, celebrating the gains
made by going over them in staff meetings and presentations. This involved teachers
in running show-and-tell sessions, providing a sense of payoff intended to sustain
motivation.
People won't do things unless there's a pay-off… it could be connecting
with other people, it could be people acknowledging the fact that they've
got something to share. It's a real buzz when someone says, "Hey,
that's a good idea". Otherwise, I think it's just requirement stuff, and as
soon as the requirement goes away, people will stop doing it.
It was clear from the interviews that principals were more easily able to see the positive
gains made, and the extent of change, than change agents who had been closer to the
action. This can be attributed a combination of factors: a disparity in visions – the
change agents typically sought faster, more radical change than principals, and the
differing nature of their roles. Principals had a unique perspective, and sense of time,
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that allowed them to ‘see’ change happen, but this did not match the perspective of
those on the ground. It was therefore important for principals to acknowledge and
validate the influence of the work done by lead teachers and facilitators.
Reviewing the journey helped schools to see that online communities had played a part
in embedding the new knowledge:
A lot of what we've come through with is sort of a combination of ideas
from the [online forum and] readings; we've sort of spinned it out, and
adapted it to where we're going. (Principal, CoP A)
Despite this acknowledgement, most principals seemed unaware of the real impact of
online CoP; particularly their ‘invisible’ dimension.
6.4.6.7 Summary
During the Settling stage, knowledge of the new way became more broadly and deeply
embedded in schools and teachers’ routines and identities. The new approaches were
now being used routinely and were strongly owned. They had been adapted and
customised by schools and personalised and internalised by individuals. Teachers had
modified both their practice and their interpretive frameworks (how they thought about
teaching), to become more compatible with the new way. Online CoPs played a limited
part in this stage per se, but much of what occurred can be seen as an outcome of
earlier online CoP activities. In particular, the new emerging strategic documents
represented the flowering of the once-challenging ideas that had been seeded in online
forums, and had subsequently infused their way into the workplace, together with the
new culture of professional dialogue.
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6.4.7 Continuing the journey
Settling did not mark the end of the knowledge embedding process. Those who
attended participant check workshops emphasised a view that that additional
embedding cycles were needed in order to achieve deep, sustained professional
change at school level. They saw it as important to provide sufficient time for new
ways of working to become embedded, but felt that settling for too long could lead to
stagnation, with routines replacing thinking. They identified strongly with my cyclic
model and stressed the importance of schools Continuing the Journey – embarking on
a new KEC that was consistent with the new paradigm and that would reinforce the
previous cycle. The meta-model for the embedding of transformative professional
knowledge at meso-level is therefore a knowledge embedding spiral in which each
successive cycle wraps around and reinforces the previous cycle. The embedding of
knowledge is seen as a process that is never entirely complete; characterised by the
ongoing deepening and enrichment of understanding and increasing personalisation of
practice.
The duration of this study meant I was unable to witness the completion of secondary
embedding cycles, but it was clear new cycles were being initiated in a number of
schools. Analysis of the data suggested that there were two ways of continuing the
journey: top-down and bottom up.
The top-down approach occurred when a school formally embarked on a new schoolwide professional development programme: Several schools had embarked on
government funded literacy and/or numeracy programmes. The principal of one of
these schools explained that the literacy programme was being ‘related back’ to the
newly acquired knowledge:
There’s been a big move over the last term into [literacy]; relating it back
to what it was about effective teaching and learning [that we learned with
ICT]…. So we’re getting consistency…. (Lead teacher, CoP B)
The challenge with the top-down approach was how to leverage the new programme in
such a way that it would align with and further embed the new way. Doing this required
effort on the teacher’s part.
The tricky thing now is that, as we come out of that [ICT] environment [to
focus on] other curriculum areas, how to put it into that way of doing
things. Because ICT lends itself to hands-on and group stuff, whereas…
some other curriculum areas, perhaps don’t so much. But it’s stuck with
me…the importance of the kids being involved in what you’re doing and
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what they’re doing; understanding what they’re doing…It’s the same
thing with Maths… (Lead teacher, CoP A)
In contrast, the bottom-up approach to continuing the journey relied on the energies of
individual change agents to set their sights on new goals and bring others on board.
They were in part motivated by a desire to collect those teachers who had “missed the
boat” the first time. One person noted, on the feedback wiki:
Continuing the journey is where I'm at. As I sail around plotting the
course, staying on course, anchoring and settling, I try to extend my
sails to catch others and encourage them to join in. There are many
here too…that have "missed the boat". This is why this continuing the
journey is such an integral part of any learning journey, so [they] are
presented with many opportunities to jump on board - with support along
the way from those who are plotting their course again. Of course, not all
will take those opportunities; hence the need for continual
encouragement to come on board.
Unlike the first KEC, which was initiated and sanctioned at the organisational level,
bottom-up KECs were smaller cycles, involving groups of ready and willing
participants. They had manageable foci that were synergistic with the new paradigm.
For example, teachers in one school had embarked on student-led podcasting. A
change agent at another school was focusing on student e-portfolios; encouraging
colleagues to come on board:
I put it up on our cluster web site as a forum, and I went searching; I put
all this stuff [about e-portfolios] there, which is quite a huge step. I've
now posted things onto the site and some other people have started to
contribute, which is really good. So there's an on-line discussion in its
infancy.
Change agents had both a passion for change and a sense of social responsibility:
“We all have a responsibly in our schools to ‘infect’ our students and staff with the
desire for this radical change.” They also saw themselves as providing valuable seeds
to action:
To use ICT effectively in a way that… enhances learning takes creative
ideas. We need to have ideas and suggestions. I find teachers usually
latch onto these and then start to bring their own creativity and thoughts
to bear, come up with twists that suit them, come up with other ideas
and alternatives. These ideas act like seeds to actions and to new ideas,
but the seeds are needed… (Lead teacher, CoP B, blog)
If a whole school was to come on board, the principal also needed to be convinced.
Principals were guided by their sense of what would fit the school and what would
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work. Choosing the right focus for a school-wide initiative was vital. One principal saw
this as identifying the spark(s) that would generate success.
I have to see that maybe it can have some sort of benefit or impact on
the school…I’m looking and saying, “Will this fit into our school?”
because…I know, fairly clearly, what direction the school’s going in, and
the needs that it has. And if I see that it has a benefit, then it’s a spark
that starts something off…. Our staff are pretty determined people, and if
they see something that they see that will work, wow, I don’t need to do
anything. They will make it work. If I see that there’s no spark there, then
I just back off and have another look at it, and think, “Well, is it worth it?”
And [if] it’s not going to work for our school do I need to come from a
different direction? (Principal, CoP A)
Change agents therefore needed to work alongside principals in planning the new
focus. While supporting their colleagues, they needed to look ahead, and strategise:
It’s almost as if you are plotting, in all senses of the word. Your head is
up there, spinning around...it’s almost schizophrenic: I’ve got to be
ahead of the others, plotting the next strategy….
Given the duration of my study, it was impossible for me to know how successful
schools would be in continuing the journey, and how the activities, issues, moderators
and factors involved would differ in a second cycle. (It seems likely, for example, that
Setting Out and Staying on Course would present considerably less of a challenge;
suggesting the potential for shorter, more frequent cycles.) This acknowledged
limitation of the model is offset to a degree by faith in the experience of my participants.
Similarly, it is unclear what role online CoPs would play throughout subsequent cycles.
While top-down programmes were designed and funded to support a formal wholeschool-community approach, bottom-up initiatives seemed to be reliant on the
emerging distributed, blog-centric online CoP infrastructure, and on the change agents’
critical roles as connector-leaders in CoP E. Chapter 8 explains how this infrastructure
helped sustain knowledge embedding at macro, or system, level.

6.4.1 The KEC as a driver of the five embedding processes
Throughout this chapter, while explaining the KEC, I have made references to how
activities undertaken at different stages facilitated the five fundamental embedding
processes, focusing, persuading, aligning, adapting and owning; providing supporting
examples. The relationship between the KEC activities and the fundamental processes

195

was complex, in that activities typically contributed to more than one of the key
processes. I include two tables showing these relationships in Appendix G.

6.5 Chapter summary
This chapter has shown that embedding of the new way in schools was a gradual,
complex process. It comprised six stages linked with different issues, and requiring
different solutions. The KEC has provided a framework for explaining this process and
examining the role played by online CoPs played in facilitating it.
Online CoPs played a changing role over time. In the early stages, facilitated, platformcentric CoPs played a critical role in bringing staff on board, building common ground
and fostering new communication norms and a professional agenda that spilled over
into the workplace. Online forums drove focusing and facilitated the mutual persuading
and aligning that fostered the owning and normalising of change. This was further
fostered by invisible online discussions amongst the change agent sub-community.
As schools and teachers began adapting, their knowledge needs became more
specific and diverse. The official community became a repository, while a distributed,
blog-centric infrastructure developed to support day-today knowledge needs. The
change-agent sub-community became part of a larger community of passion (CoP E)
and network, and their roles as brokers of knowledge became more important.
Buddying and leader-follower relationships helped to drive focusing. persuading,
adapting and aligning as knowledge became more customised, personalised and
owned.
The KEC is synergistic with research that positions organisational KT as a staged
process (e.g., Szulanski, 1996); however, there is an important difference in that the
KEC is not linear, but cyclic. This arises from this study’s context of transformative
change. As noted in Chapter 3, embedding a new paradigm is known to be difficult,
requiring sustained change in people’s belief structures and interpretive frameworks.
This underlines the rationale for the spiral model.
My analysis could have stopped at this, most visible, set of results, but data coding
showed that additional embedding forces were at work. A further factor fuelled my
interpretative persistence: In parallel with the start of this project, I had considered the
issue of relevance in IS research (Cranefield & Yoong, 2007c). This had led me to an
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awareness of, and concern about, an apparent meso level bias in IS: For example,
based on an analysis of leading IS journals, Crowston and Myers (2004) found that
most research was conducted at the organisational level of analysis (51%), followed by
the individual (21%) and group (11%) levels (ibid). It is possible that my awareness of
this bias – or my bias about it – contributed to my theoretical sensitivity. Had it not been
for this awareness, I may have stopped my analysis at the meso level. However, for a
combination of reasons, I was not happy to do this, preferring to consider more of the
richness and complexity that emerged from my study. This approach was fully
compatible with the interpretivist paradigm.
In the next two chapters I outline my findings about how online CoPs facilitated
knowledge embedding at the level of the individual (micro-level) and the system of
communities (macro-level).
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7 The micro-level facilitating mechanism: Crossings

7.1 Introduction
In this chapter I discuss my micro-level theory for how online CoPs facilitated
embedding of the new way at a personal, individual level. Members of the CoPs in my
study interacted within a complex socio-technological system made up of multiple
engagement spaces; differentiated contexts within, and across which they
communicated and reflected. Newly introduced online engagement spaces
supplemented and complemented traditional professional engagement spaces, such as
the classroom and staffroom. In combination, they created a new arena for professional
interaction, characterised by polycontextuality (Engeström, et al., 1995; Goodwin,
1990; Reder, 1993); multiple parallel activity contexts or micro-worlds. Each
engagement space had a distinct culture of use and distinct benefits. Embedding of
knowledge was facilitated by individuals’ ongoing crossings between them. As they
continually crossed between different engagement spaces, they had to recontextualise
and personalise knowledge. This facilitated deeper understanding and owning of ideas.
Crossings occurred within a social system that favoured the alignment and
convergence of interpretive frameworks and beliefs, further facilitating embedding of
the new way.
The facilitating mechanism outlined here worked like a catalyst of embedding for active
members of the online CoPs; notably those in the change agent sub-community, who
used a wide range of online tools, but also those who used a smaller range of tools,
such as IM, online forums and email. (The participant group comprised mainly active
individuals; selected because of my how research question.) In order to understand
how online CoPs contributed, indirectly, to embedding of knowledge amongst those
who were inactive in online settings, it is necessary to understand the macro-level
knowledge embedding mechanism outlined in Chapter 8.
In this chapter, I firstly introduce the complex CoP environment, explaining how CoP
members used, and were influenced by, engagement spaces. I then examine the
process of crossings in depth, and how they occurred across various dualities of
context. In particular, I consider theory-practice crossings and how they facilitated
embedding of knowledge through personalisation. Drawing on the work of cognitive
scientists, I examine the significance of polycontextuality in relationship to the
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embedding of knowledge. I then summarise the relationship between crossings and the
five knowledge embedding processes.

7.2 Complex CoP system with multiple engagement spaces
In order to understand the embedding-facilitating mechanism at the micro level, it is
necessary to consider the nature of the CoP environment within which the active online
CoP participants in this study interacted.20 This was not a traditional platform-based
community, but a more complex system, comprising diverse communication settings
linked by individuals and themes of common interest. It was an example of Castro’s
(2004, 2006) Online CoP Ecosystem, a setting in which overlapping groups deal with
the same subject and individuals participate in more than one online setting, with
different roles and degrees of activity.
The most active online CoP participants (lead teachers and unofficial change agents)
interacted via a range of online tools, including online forums, IM tools (Skype or ichat), RSS feeds, Twitter, Del.icio.us (social bookmarking) and, in the case of very
active members, voice-threads, podcasts, Teacher Tube videos, Second Life and/or
other Web 2.0 tools. These different tools supported different needs and were used in
complementary ways (see figure 30). For example, IM provided a ready means of
seeking technical help in the daytime and gaining feedback on lesson planning in the
evenings. Online forums facilitated personal reflection, while providing visibility to
colleagues’ beliefs, thoughts, problems, and evolving practices. This, in turn, created
entry points for face-to-face staffroom dialogue, which fostered new relationships that
could be leveraged via IM after-hours. Informal discussions, via IM and in the
workplace, were used to persuade members to contribute to forums or blogs, to test
out emerging ideas, and to gain buy-in from peers prior to finalising forum postings.
It is useful to view this rich environment as being made up of multiple engagement
spaces – diverse communication and sense-making contexts, creating a situation of
polycontextuality. As well being associated with the use of different tools, each
engagement space had its own set of participants and its own culture of use: implicit
rules governing the nature of the agenda, the genre (language, tone and style) and the
conventions of communication.

20

One of the five communities had completed the professional development programme over two years prior to
data gathering and had entered into a period of inactivity as an online community.

199

Figure 30: Polycontextuality – amplification of the professional environment with diverse
engagement spaces, providing complementary fuctions.

For example, blogs were a semi-formal, but highly personalised, genre in which
individuals were expected to cite one another, voice their opinions, and share their
stories in ways that demonstrated learning. Blogging culture placed a high value on the
contribution of new perspectives on themes of shared interest, examples of novel
practice, and inspirational content that reinforced the community’s belief in the potential
of (effectively used) technology to inspire student learning.
In contrast, Twitter was a highly informal text-messaging tool, used by individuals to
post brief text-based ‘tweets’ (updates on their day-by-day, or hour-by-hour, activities)
to self-selected followers. Tweeting culture encouraged teachers to behave much less
professionally; boasting about successes, complaining about challenges, and using a
humorous ‘low’ style that contrasted strongly with their blog-based personas (“What is it
about Twitter that brings out the naughty child in us?”). Tweeting was a low-visibility,
low risk activity that created powerful social allegiances that could be called on; for
example, by requesting feedback on blog postings. This system of specialised
contexts, conventions and genres can be seen as arising from human-technology
interaction, as the community matched technological opportunities and constraints to
shared and individual needs.
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Figure 30 shows the complementary ways in which online engagement spaces were
used in relationship to teachers’ emerging practice in the classroom. Interaction in
different engagement spaces often resulted in mutually reinforcing outcomes. For
example, in the Coming on Board stage, schools held meetings to discuss challenging
content and collaboratively workshop their forum responses. This reduced individuals’
barriers to online participation while securing conceptual buy-in, and sowed the seed of
a common vocabulary that was embedded through subsequent online dialogue,
promoting intra-school alignment. Prior to exposing their individual ideas in forums or
blogs, teachers rehearsed their thinking in collegial contexts, face-to-face and/or via IM.
The testing out of emerging thinking in a safe (invisible) online context helped people to
articulate their ideas, and improve and validate their thinking, through the input and
implicit approval of respected peers. These activities, resulting in the appearance of
well-crafted thinking in online forums, drove the mutual alignment of teachers’
interpretive frameworks. It increased their ownership of, and confidence in, their
personal opinions about the new way and shored up their belief in the direction of
change.
It was being able to get ideas and opinions from other teachers at other
schools…that validates [your] ideas (Lead teacher, CoP A)
Figure 31 shows how this new polycontextual system had dramatically expanded on
the capabilities of the traditional system in terms of opportunities for professional
engagement. (The diagram simplifies the situation, illustrating commonly used
engagement spaces, but excluding meetings, phone calls and SMS.) Traditional
spaces in which teachers engaged with their profession appear as dark circles (the
staffroom, workshops, classroom, home and email). The new online engagement
spaces are shown in a pale colour (forums, blogs, IM and twitter). Lines show where
crossings occurred between online and offline engagement spaces. (The dotted lines
indicate less common crossings.) The engagement spaces are plotted on a continuum
showing how they span a spectrum from public to private and visible to invisible. (I
have viewed forums as public in relationship to the CoP because all teachers in each
CoP were automatically signed up as members. Blogs were public in the common
sense of the word.)
What is notable in this diagram is the fact that teachers’ traditionally private, solo
engagement spaces – the classroom (where they teach) and the home (where they
plan and reflect) – were made less private through the availability of IM, forums, blogs
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and Twitter. Teachers could readily connect with others in their CoP during their solo,
reflective times at home by crossing into, and between, these engagement spaces.

Figure 31: Engagement spaces, showing points where crossings were made. New online
engagement spaces reduce the isolation and increase the visibility of individuals.

7.3 Crossings as a driver of knowledge embedding
Analysis of communication records, backed by the participant check process, revealed
that crossings were a key driver of knowledge embedding at the individual level.
Crossing engagement spaces involved crossing between different sub-communities,
different roles and personas, different literary genres and social conventions, as well as
between synchronous and asynchronous modes of communication, online and offline
contexts, and the work and home environments; often simultaneously. The system of
engagement spaces can be seen as providing a series of contextual dualities that
needed to be continually negotiated by individuals: online/offline, visible/invisible,
public/private formal/informal, reflective/active (theoretical/practical), leader/learner,
and home/work (see figure 32).
As individuals repeatedly crossed between online and offline, formal and informal,
public and private, reflective and active, and visible and invisible engagement spaces,
they needed to adapt their communication approach to fit the different genres,
conventions and audiences associated with each setting. This involved them in an
ongoing recontextualisation process, requiring them to translate, interpret, adapt,
combine, argue, justify and re-articulate ideas.
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Figure 32: The multiple dualities of context provided by the system of engagement spaces

For example, a teacher’s blog posting might draw on an idea stated in an online forum,
but there were community pressures (linked with the blogging culture of use) for the
idea to be more expansive, more argumentative in structure, and more authoritative
(backed with examples) in this new context. Supporting examples could be gathered
from colleagues, via an IM discussion, or a Twitter exchange. The effort involved in this
recontextualisation process was significant: The challenge in creating a blog or forum
posting was less about how to articulate one’s thinking than working out what one’s
thinking was, and how it related to the views of others. This process of recontextualisation through crossings served to clarify and deepen personal
understandings:
My learning is a dialogue. I read, comment, cross-comment, post,
hyperlink and think and link. The views of others influence my thinking –
through this dialogue I have to re-define my thinking – by justifying why I
think the way I do I clarify in my own head what it is that I do actually
believe. (Anonymous, wiki)
Crossings also occurred in real time. In one example, a facilitator intervened into a
teacher’s classroom via IM, challenging them about a forum posting (see Table 14,
example (e)). Another teacher reported engaging in a Twitter-based dialogue with their
CoP E peers during conference keynote speeches. By using a collaborative
engagement space as a synchronous side-channel, these people had been able to
interpret, contextualise, validate, and enrich speeches on the fly, through a joint
critiquing process:
After I... began to have more contact with people within the conference
via twitters it changed the dimension of the conference. It changed from
being...thoughts between the speaker and myself to the possibility of
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having other people’s opinions…the twitters and examples that were
given in rebuttal or agreement…It meant that I was questioning and
thinking during the keynote to a higher dimension than if I was just sitting
there listening to HER. (Teacher, blog, CoP E)
This was an example of a visible/invisible crossing that built personal
understanding while aligning it with community norms: By crossing from the
shared, visible (and audible) conference presentation to a parallel engagement
space that was invisible to most conference participants, the teacher gained
access to a commentary that simultaneously improved their understanding and
aligned it with those of others from the online CoP. Visible/invisible crossings
were a powerful means of aligning ideas, and occurred in other contexts; for
example, when teachers used IM to test out ideas for forum postings or Twitter to
solicit affirmative feedback on blog posts.
I will now consider theory/practice crossings, which contributed particularly
powerfully to embedding of the new way. I have already mentioned the matching
up of theory and practice that occurred in the middle stages of the KEC. The
concept of crossings allows me to examine this theme more deeply, from an
individual perspective.

7.4 Theory-Practice Crossings
It sort of firms up what you believe, and then you look at what you’re
doing, and so you change that….”

(Lead teacher, CoP A)

Teachers’ efforts to integrate and reconcile the theoretical and practical dimensions of
practice are seen as critical to development of their personal professional knowledge
(Bromme and Tillema 1995; Leinhardt et al. 1995). Similarly, Wenger (1998) views
professional learning in a CoP as involving a continual tension between the duality of
participation in work and reification (documented work-related knowledge). This theme
from the literature was strongly reinforced by my findings.
As the ICT PD programme progressed, active online CoP members found themselves
engaging in an increased number of theory-practice crossings (crossings between
reflective and active contexts). This was driven by their participation in an increased
number of engagement spaces suitable for – and where cultures of use demanded –
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reflection. This led to deeper, more personal, understanding of the new way by driving
an iterative mutual alignment between their practice and their emerging beliefs:
It sort of firms up what you believe, and then you look at what you’re
doing, and so you change that…. (Lead Teacher, CoP A)
Firming up of beliefs was significant to the embedding process: Research has indicated
that in order for professional change to be sustained, teachers’ new knowledge and
practices must be underpinned by compatible beliefs and interpretive frameworks
(Handal, 2004; Keys, 2006; Richardson & Placier, 2001).
Some teachers used IM and Twitter for spontaneous real-time discussions about the
theory-practice relationship, but forums, wikis and blogs provided more formal loci for
this purpose. These engagement spaces created a written record, creating an incentive
for deeper thinking and more careful articulation of ideas. In addition, the cultures of
use associated with forums, wikis and blogs strongly encouraged reflection and the
relating of one’s practice to the theories of others. The ‘theories’ with which teachers
engaged were typically the personalised, persuasive theories of thought leaders. While
being consistent with the new paradigm, and apparently aligned with research into
effective teaching, they were non-academic in nature, based around simple, strongly
memorable themes (see section 7.6).
My analysis of online records revealed a complex tapestry of theory-practice crossings.
I provide five different examples in table 14. In each case, the teacher concerned
recalls an incident in which they juxtaposed theory to do with the new way with their
teaching practice. In the course of recounting this event, they articulate and expand on
it, considering its meaning to them as teachers. The reflected-on events can be seen
as having gained weight in terms of personal meaning, when compared with the initial
thought or event.
Teachers most often reflected retrospectively on their teaching practice in light of
theory (see table 14, examples (a) and (c)). Sometimes they also reflected on
spontaneous theory-practice connections that they had made in the heat of the
classroom. These stories illustrated memorable reflection-in-action episodes (Schön,
1987) that had moved them forward in their understanding, adaptation, and application
of theoretical knowledge.
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Nature of Crossing

Example

Excerpt

Contexts
Crossed

(a) Reflection on
practice

Teacher reflects on and reframes
their practice in an online forum,
adapting Prensky’s metaphor of
the teacher as digital immigrant.

“As I read the article I found myself
(wondering) what language I use with my
class... do I speak the language of the predigital age because of the fact that all of my
teachers did?... I will be more aware of this
from now on”.

Forum/Classroom

After reflecting on a keynote
speaker’s theory in a blog,
teacher makes a spontaneous
adjustment to practice, adapting
the theme of teacher as game
master, later reflecting on the
event on the blog, enfolding it in
the theory.

“Well it actually worked, I can’t really
believe it ... (He) was taking about the
LEVEL BOSS at the end of video games
...Here’s what I did... A couple came to me
and said- “Haven’t got any mistakes”...
What’s going on here I think. So I stand up
and address the class. I tell them... Writing
is like a game... I said the level boss needs
to be blasted and your only ammo are the
words you are trying...I am now the Games
Master and they possess a cheat book....”

Conference/Blog/
Classroom/Blog

Teacher reflects on the need to
justify their ICT-based practice in
light of theory, in response to a
collegial challenge made at
lunchtime. This highlights an
unresolved underlying issue,
raising its profile and extending
its life.

“..it suddenly occurred to me that I really
needed to find out why this way of learning
and teaching felt so right and it felt
necessary, almost urgent for me to redefine
my own personal pedagogy to ensure that I
wasn’t just bombarding my students with
the “bells, and whizzy stuff” available on
the “net” simply because it felt right or
because I liked it. I’m also feeling an
increasing need to be able to justify why
“that’s what we do ’round here”...

Face-to-face
discussion/Blog

(d) Reflection on
reflection on
theory

Teacher recounts an earlier
spontaneous reflection that
occurred while cycling, capturing
and extending the recollected
thoughts.

“I was reading David Warlick’s School 2.0
blog yesterday and as I cycled through the
streets... I began to give it some more
thought.”

Blog/Cycling/
Home/Blog

(e) Intervention in
practice

In response to a teacher’s forum
comment about the limitations
of clipart, a facilitator uses IM for
an unscheduled intervention into
their classroom teaching,
prompting the teacher to engage
students in a more constructivist
approach to the use of the tool,
as had originally been promoted
in the forum.

“I saw she was on the I-chat, and I asked
her, "Why do you do that and what do you
mean?" And she was saying, "Well, if I
want them to draw a camel, they've never
seen a camel, how do they know what a
camel's like unless I show them a
picture?”...And so she was then talking to
her kids... saying, "Mrs. French (the
facilitator) wants to know about the
camels. What are the things that camels
have?"”

Forum/IM/
Classroom

(in light of theory)

(b) Reflection in
practice
(in light of theory)

(c) Reflection on
practice
(in light of challenge to
elicit theory)

(to facilitate live
application of theory)

Table 14: Theory-practice crossings: examples

For example, in table 14, example (b), a teacher, ‘John’, blogs about how he redirected
his teaching approach following an aha moment: Realising that his students were
unmotivated, he saw an opportunity to apply a concept on which he had earlier
reflected – the teacher as game-master. Improvising with a video game analogy, John
repositioned the lesson as a competitive game and the students engaged. By retelling
the event and illustrating its success on his blog, John affirms and reinforces his
learning. Rather than dropping the ball – as could happen in the absence of reflection –
he continues the process of adapting, amplifying the meaning of the event in retrospect
by aligning his improvisation with the source theory to analyse why it worked. The
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blogging culture of use requires John to attribute the game master idea to its originator,
David Warlick. This ensures focusing: John must reconnect with the metaphor’s intent
and underlying theory. The conceptual effort involved in this theory-practice crossing,
plus the impact of the self-affirmation (persuading) more deeply embeds the meaning
and significance of the event, increasing the likelihood that it will impact on John’s
ongoing practice. Furthermore, by tagging his blog post with Warlick’s name (using
Del.icio.us), John increases the chance of receiving further affirmative feedback from
like-minded people (fans of Warlick who use RSS feeds).
Theory-practice crossings could be sustained over time, traversing multiple
engagement spaces as teachers’ understanding and practice evolved. An example of
such a sequence of crossings is provided in Appendix H, tracing a teacher’s
progressive introduction of a role-play method of inquiry learning, from 2007-2008.
IM was occasionally used for real-time theory-practice interventions, with individuals
interrupting their colleagues’ teaching for unscheduled, invisible in-class mentoring
(see table 1, example (e)). This remarkable departure from the closed-door teaching
tradition illustrates the potential for collaborative processes in the course of
professional change. Interventions were made possible by a shared history of
engagement on a theoretical topic, the resulting visibility of personal knowledge
constructs, the relationship of trust that had been built from social online activity, and a
culture of openness in relationship to the context of IM use.

Figure 33: Making WebQuests practical – theory-practice and visible-invisible crossings between buddies
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Another interventional theory-practice crossing is shown in figure 33. (This is also both
a visible-invisible and public-private crossing. I have discussed it in Chapter 6 as an
example of buddying.) In an online forum, ‘Susan’, expresses frustration with using
WebQuests. Crossing to an invisible side-channel – IM – ‘Eric’, a teacher from another
school, challenges her to persevere. He suggests adapting the method to make it more
practical. Susan tries out his suggestion in class, engaging in further IM discussions
with Eric about the method’s practicalities and intent, as she iteratively adapts it for her
own purposes. Finally, Eric invisibly intervenes into Susan’s class in real time and
jokes, via IM, “I hope you’re working on the WebQuests”.
The image that emerged from the different examples of theory-practice crossings was
one of two parallel ladders (theory and practice), with the practitioner crossing
repeatedly between them, as they climbed upwards, gradually refining and
personalising their understanding through a process of aligning the theoretical and
practical dimensions of their knowledge, while taking on board the ideas of others.
It was looking at the theory of teaching, and the practice…. the theory
backed up what you were doing practically, and if you were doing
something practically, you could often match it up with something in the
theory, and (say), “That's why we do that.’" (Lead teacher, CoP A)

7.5 Polycontextuality as an enabler of embedding
In relationship to my research focus – the embedding of professional knowledge – the
feature of the CoP environment that made these crossings so powerful was its
polycontextuality. Traditional workplaces are, to a degree, polycontextual in that they
comprise different communication contexts, such as official meetings, coffee
conversations, email dialogues etc. Goodwin (1990) describes these contexts as
professional micro-worlds that provide “particular forms of access, structures that
shape perceptions and talk, ways of acting etc.” (p. 46). Studies of expert cognition
have demonstrated that polycontextuality can contribute to professional learning in
situations of novelty (Engeström, et al., 1995; Goodwin, 1990; Reder, 1993). This is
because, as professionals move between different activity contexts, or participation
frameworks, they integrate knowledge from, and across, them, revising their knowledge
in the course of doing so. The development of new professional knowledge is seen as
being facilitated primarily by this movement between contexts.
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Polycontextuality can be seen as providing a more granular view of the work
environment than situated learning theory (Lave & Wenger, 1991), which has
traditionally underpinned studies of CoPs. It places boundary crossing as central to
personal knowledge transformation. KM research has also highlighted the importance
of boundary crossing in knowledge transfer exercises (Ancona & Caldwell, 1992;
Cranefield & Yoong, 2007b; Harada, 2003; Pawlowski & Robey, 2004). Crossing
boundaries requires the boundary spanner to filter, interpret and translate knowledge
and to create mediating concepts, or boundary objects (Star, 1989), such as metaphors
and models. These make ideas accessible to others, facilitating KT from one context
into another.
The online CoP participants in my study can be seen as boundary spanners who
continually negotiated the boundaries of engagement spaces and the associated
system dualities. The translation and interpretation efforts required were driven by the
contextual requirements (cultures of use) of the engagement spaces and their own
need for understanding. Crossings required focusing clearly on ideas and how best to
communicate them as they were recontextualised. This led to strong personalising and
owning of meaning.
In CoPs A and B, online participation had led to a significant expansion in the number
of professional engagement spaces available, creating a situation of enhanced or
hyper-polycontextuality. For active online community members, this was linked with a
higher-than-usual frequency of inter-professional communication, extending well
outside of working hours. By leveraging social technologies to provide new contexts
for reflection on practice, this system mitigated against the barriers to reflection that
exist in many traditional work environments, highlighted by Leinhardt et al. (1995) as
being antagonistic to the embedding of new knowledge. The process of repeated
crossings within the polycontextual system was like an engine that helped to drive the
embedding of knowledge.
In the earliest study of CoPs, Lave and Wenger (1991) found that apprentices gained
knowledge of their profession through situated learning in the CoP. Situated learning is
seen as inseparable from the activities, context and culture within which it occurs (i.e.,
it is situated). The CoP members in my study were also impacted on by their context,
activity and culture; but with a difference: During the course of a day and night they
were situated in diverse contexts (engagement spaces) with different cultures of use.
The learning that occurred – in this case the embedding of professional knowledge –
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was promoted by their ongoing movement between this multiplicity of contexts,
combined with social pressures that promoted alignment at community level. This could
be seen as a specialised kind of situated learning – one that occurs in a situation where
there are polycontextual micro-environments. Crossings were not about immersion in
any particular environment, but about the learning that arises from the crossing of
boundaries between micro-environments. The individuals in this study were actively
involved in constructing personal meaning in a conscious, self-reflective way. This
resulted from a high number of theory-practice crossings, promoted by the increased
number of engagement spaces suitable for (and demanding of) reflection, provided by
the online CoP.

7.6 Powerful content, personalisation and convergence
The complex polycontextual landscape resulted in individuals undertaking personalised
trajectories of sensemaking that differed from those of their colleagues. However, this
occurred within a broader environment that favoured the convergence of knowledge
and beliefs. While teachers undertook repeated crossings, the themes and threads of
ideas that influenced them, and which promoted community-level convergence, spread
to permeate different contexts. Thematic repetition occurred across engagement
spaces, with particular themes being favoured, and more strongly reinforced, by the
community.
Powerful content – memorable metaphors and motifs, typically introduced by thought
leaders, such as Prensky’s (2005-6) teacher as a digital immigrant, Warlick’s (2007)
telling a new story, and the ubiquitous teacher as learner, facilitated the convergent
personalisation of interpretive frameworks as they were appropriated, varied and
recontextualised by individuals in the CoP. These metaphors functioned as community
boundary objects, or interpretive anchors. In the process of crossings, they had a
tendency to inveigle themselves deeply into the consciousness of individuals, merging
into their language and thought patterns. An example of this unconscious impact can
be seen in Figures 34 and 35 below, where an individual (‘Alex’) twice recommends
and cites an influential thought leaders’ video, then later (after a number of crossings)
unconsciously replicates the thought leader’s themes in a blog posting. Given the
strong citation protocol in this blogging community, the absence of a citation in the final
posting is significant. I do not interpret this as a case of unconscious plagiarism, but
rather as an indicator that Alex’s ideas concerning creativity had become so strongly
internalised, from repeated exposure to the original themes and their variants, that they
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had been embedded. The source themes, while recognisable, had been recombined,
varied, and extended in the course of a sustained value-adding personalisation
process, until they were owned by Alex.

Figure 34: Embedding of memorable themes via crossings

Figure 35: Embedded themes (following the above series of crossings) – source content at top
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The themes introduced by thought leaders were characterised by their memorability.
The memorability of ideas can facilitate the transmission of cultural belief systems
through contagion. (This is a concept underpinning epidemiological theories for the
transmission of culture (Norenzayan and Atran, 2004)). This is significant here because
in order for a change in professional understanding to be sustained, supporting beliefs
are required (Handal, 2004; Handal and Herrington, 2003; Keys, 2006; Martin, 1993;
Smith et al., 2005). These findings suggest that the themes of memorability and
cultural contagion of beliefs are worthy of further investigation in relationship to
knowledge transfer on online CoPs.
Figure 35 also illustrates Alex’s adaptation of the source content to align more explicitly
with the new way. In the cited example from her blog, she reframes the source themes
by linking them with one of the subthemes of the new way: an emphasis on the
learning process rather than on knowledge as a product: “The ability to retain
knowledge itself is no longer as important as it once was in an age when the answers
are only a click away”. Alex has not simply embedded the ‘source’ content from Sir
Ken Robinson – she has appropriated it in a way that brings its persuasive power to
bear on a dominant community theme, reinforcing it, and further driving the embedding
of the new paradigm.
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7.7 Crossings and the five embedding processes
The micro-level facilitating mechanism of crossings promoted all five of the
fundamental knowledge embedding processes: persuading, focusing aligning, adapting
and owning. In Table 15, I summarise how this occurred.

Process

Ways in which promoted by crossings

Persuading

The cultures of use for blogs and forums required individuals to recontextualise ideas in a
persuasive way, with examples.
IM and twitter were used to persuade colleagues to contribute ideas in other, visible
engagement spaces (such as wikis, blogs and forums).

Focusing

Persuasive themes had a contagious impact – they were appropriated by individuals and
taken into new engagement spaces.
Theory-practice crossings involved focusing deeply on specific aspects of knowledge.
Justifying a stance (for a blog or forum) required focusing on an argument.

Aligning

Adapting

Owning

Theory-practice crossings fostered gradual aligning of beliefs, interpretive frameworks
and practice.
Norms and thematic replication fostered aligning of thoughts/beliefs.
Crossings involved the continuous adaptation of knowledge to contextual demands.
Theory-practice crossings promoted mutual adaptation of interpretive frameworks and
practice.
Crossings promoted owning of ideas through the need to adapt, differentiate and
personalise, and the deep engagement with ideas this required.
The memorable ideas of thought leaders were taken up, adapted and appropriated
(owned) by individual teachers.

Table 15: The micro-level mechanism and the five knowledge embedding processes

7.8 Chapter summary
The focus of this chapter has been on explaining how online CoPs facilitated the
embedding of knowledge at the micro (individual) level. I have highlighted the
fragmented, polycontextual nature of the complex online CoP environment as having
played a key role in promoting the embedding of knowledge. In this polycontextual
environment, individuals needed to undertake frequent crossings between different
engagement spaces. These crossings involved them in an ongoing process of recontextualisation, so as to fit the different requirements of each communication context
and a demand for originality. Crossings also helped teachers bridge the duality
between theory and practice, making connections between the new way and their
teaching. The reinterpretation, reconstruction, and personalisation of meaning that

213

accompanied these crossings enriched their understanding while increasing their
sense of ownership of knowledge, powerfully embedding it.
While individuals undertook different trajectories of crossings, they did this within an
environment in which there broad convergence and alignment of knowledge and
beliefs. Polycontextuality provided a setting in which influential themes were readily
distributed and magnified. Memorable themes and metaphors and, as one participant
put it, “threads of ideas” – were recycled and varied until they permeated many
different community contexts. This, combined with social norms, promoted the
convergence of beliefs and interpretive frameworks at community level. It ensured that
the knowledge being embedded through personalised crossings was in keeping with
the new way, and that it could be easily recognised within the community.
The micro level knowledge embedding mechanism was driven by ongoing boundary
crossing between multiple engagement spaces. Boundary crossing also underpinned
the macro-level embedding facilitating mechanism, although the boundaries crossed
were at a higher structural level.
In the next chapter I outline the macro-level facilitating mechanism.
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8 The macro-level mechanism: inter-CoP brokering

8.1 Introduction
In this chapter I present my macro-level explanation for how online CoPs facilitated the
embedding of professional knowledge at the level of a system of communities.
Embedding of the new way at this level was driven and sustained by knowledgebrokering interactions between different levels, or tiers, of communities. The unofficial
community of edubloggers, CoP E, acted as a critical bridging, or middle layer
community between the ICT PD cluster CoPs and an international online CoP, linked to
a larger global network. It can be seen as playing a key link in a knowledge value
chain, brokering and converting knowledge as it moved both upstream and
downstream. CoP E facilitated the embedding of knowledge by filtering and focusing
inputs, reinforcing and contextualising knowledge, feeding it to local members and
recycling key themes. It also provided a just-in-time support system, supporting the
embedding of technology-based practices.
CoP E’s knowledge-brokering function was carried out by individuals in two unofficial
knowledge broker roles – the visible connector-leader and the invisible follower-feeder.
Connector-leaders had a strong online influence in embedding knowledge, spanning
the boundaries between online CoPs. Follower-feeders were local change agents who
were largely invisible online, but had a strong offline influence. They followed
connector-leaders and played a key role in brokering and embedding knowledge within
school clusters by spanning the online-offline CoP boundary.
This chapter begins with an overview of the macro-level structure, explaining how CoP
E functioned as a middle layer, knowledge-brokering structure within a tiered system of
CoPs. I introduce the idea of a knowledge value chain and describe how the roles of
the connector-leader and follower-feeder contributed to this. I outline a series of
facilitating practices employed by connector-leaders and follower-feeders, and show
how a combination of human and technological factors helped them to sustain the
embedding of the new way. I then explain how the macro-level facilitating mechanisms
helped drive the five embedding processes: focusing, persuading, aligning, adapting
and owning.
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8.2 The middle layer community
Like platform 9 ¾ in the novel Harry Potter (Rowling, 1997), the middle layer
community (CoP E) was a non-official, in-between structure that was initially invisible to
me. Prior to gathering data, I had envisaged the cluster-based CoPs (CoPs A, B, C and
D) as sub-units of a national online CoP. This proved overly simplistic. At the national
level, all clusters were formally connected via a website, a listserv, periodic online
conferences and facilitated forums. However, in terms of active, day-to-day flow of
professional knowledge, cluster CoPs proved to be more meaningfully connected in an
indirect way, via their overlap with CoP E; part of a global online edublogging network.
CoP E was an open, non-official Web 2.0 community of movers and shakers (leaders,
change agents and facilitators) from ICT PD clusters and affiliated NZ schools, based
within a larger, global blogging community. Its members were united by a passion for,
and belief in, the potential of ICT to transform teaching and learning, provided it was
used in a student-centred manner and accompanied by critical reflection. These beliefs
were strongly consistent with those underpinning the ICT PD programme, so becoming
a member was an attractive proposition for those charged with spearheading change in
the ICT PD clusters. The norms in this community of passion encouraged aligning with
the emerging paradigm, ensuring a steady supply of persuasive arguments for the new
way and practical solutions about how to implement it. The knowledge in CoP E was
continually being refreshed, recycled and adapted on the community’s inter-connected
blogs. Community norms also ensured that its members received strong mutual
support.
Joining the middle layer was a form of self-promotion that one person described as
“moving into a bigger pond.” Becoming an active member required one to cultivate a
web-based presence, blogging persuasively about one’s ideas and experiences and
posting comments on the blogs of others. Although such groups are often referred to
as networks, all eight active members of CoP E whom I interviewed stated that it was a
community. (This supports Efimova and Hendrick’s (2005) finding that online
communities can exist in the dense areas of reciprocally linked blogs in networks.)
One member explained that:
The community is very informal and fluid. I am of the opinion…that
informal and fluid works much better. Formal and fixed communities
such as exist for specific educational purposes tend not to have such a
free flow of ideas…. People are scared of being wrong in those contexts
and appearing stupid or ill informed. Whereas in this community…there
is an easy nature about it.

216

CoP E operated as a bridging, middle layer community, through which knowledge of
the new way was brokered. (One person described it as “a middle layer of people, who
are facilitating [KT], working between principals and schools”). It formed a horizontal
middle layer by connecting up the cluster-based online CoPs to whom its members
belonged. It also formed a vertical middle layer community in that it sat between the
ICT PD communities and a global edublogging community. Analysis of blog linkages
revealed a group of overseas bloggers with strong, multiple ties to CoP E (see
Appendix F). This group included influential thought leaders, some of whom had visited
as conference keynote speakers, as well as overseas teachers who were seen to be
using ICT in effective, innovative ways.
The structure that emerged from my analysis was a system of overlapping online
CoPs, similar to Castro’s CoP Ecosystem of overlapping conversation spaces (2004,
2006), but with a tiered structure, reminiscent of an environmental ecosystem (see
figure 36). There were three levels of CoPs and four tiers of participants: The first level
of community was the cluster CoPs. The second level was the middle layer (CoP E)
and the third layer was the global blogging community.

Figure 36: Tiered online CoP showing CoP E as a middle layer community

Tier 1 participants were regular teachers who participated infrequently in the online
dimension of their CoPs. Tier 2 participants – follower-feeders – were both change
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agents in cluster CoPs and invisible (non-blogging), peripheral members of CoP E. Tier
3 participants – connector-leaders – were change agents in cluster CoPs and also
active members of CoP E and the global blogging community. Tier 4 participants were
international thought leaders and connector-leaders who dominated the global
community.
Tier

Description

Quotes from interviews

4

Global thought

N/A: external to case

leaders and
connector-leaders
3

NZ connector-

About tier 4: You’ve got really innovative and creative and motivational

leaders

people that are sitting up there at the top, and they're filtering their
ideas, and they’re sparking conversations out... they're like the

(Visible,

conversation beginners.

active/blogging

2

members of CoP E)

About tier 4: They’re out of my league; they’re big names.

Follower-feeders

About tier 4: They're way up there, they know much more than I do. I
think if I say something, it might just sound really silly, so I don't say

(Invisible, non-

anything…. I’m like a stalker

blogging members of
CoP E)

About tier 3: I'm a bit like a parasite. I take up her ideas, and I'm not
confident enough to give things back…But I am passing it on to people
below me. There are probably people feeding off me, who will never go
on-line, so I have to go out seeking more to give to them.

About tier 3: I Iook at people who I think are similar to me, or I find
myself having similar views to them... it gives a bit of weight to (my
ideas)

About tier 2:
I only communicated with one tier…making sure that I was on the right
page…via Skype and that sort of thing.

About tier 1:
We feed that [knowledge] back into our staff meeting time and our
syndicate time.
1

Regular teachers

External to sample

Table 16: Quotes from interviews indicating hierarchical CoP structure
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A number of the participants whom I interviewed had an intuitive sense of this
hierarchical system with its tiers of members (prior to me recognising it). Table 16
includes quotes that demonstrate this. One member of CoP E (a connector-leader)
described the overall system as being like a spiral staircase, with the cluster-based
change agents standing partway up. International thought leaders (the “conversation
beginners”) were at the top. Underneath them were other overseas bloggers who
created opportunities for the NZ change agents to climb on board (global connectorleaders). Regular teachers were standing just below the change agents, following
them. (Figure 36 simplifies the complexity of the overseas blogging community, which
had sub-tiers, but was outside the case boundaries.)

8.3 Knowledge brokers – driving embedding
The tier 2 and 3 participants – visible connector-leaders and invisible follower-feeders
in CoP E – played critical, complementary roles as knowledge brokers in this middle
layer community, helping to drive the embedding of knowledge of the new way at a
macro, or system of communities, level. I provide an overview of each of these roles
below, with a discussion of their activities and how they facilitated embedding. (In
Chapter 6, section 4.4.5, I outlined how these roles evolved during the decentralisation
of ICT clusters’ knowledge infrastructure in the Staying On Course stage of the KEC.)

8.3.1 Visible connector-leaders
Eight of those whom I interviewed were connector- leaders – core members of CoP E,
whose opinions those in cluster-based CoPs followed. These people engaged in a high
level of online activity, often being connected and available for over 12 hours a day.
They used a wide range of online communication tools including blogs, RSS feeds,
Twitter, IM tools, email and Elluminate. (Some also participated in private virtual
communities such as Tapped In and Second Life.) When posting content on their blogs
and on online forums, they selected themes that were consonant with CoP E’s passion
and beliefs surrounding the new way.
The blogs of connector-leaders employed a range of approaches. Some took a strongly
pragmatic focus, emphasising ways of teaching with technology, addressing problems
and telling success stories, while others took a more theoretical, analytical perspective,
narrating on trends. Some steered a middle road, alternating between perspectives
and/or regularly connecting up theory and practice. In addition, connector-leaders’
blogs exhibited diverse personae. Some positioned themselves as experts, and others
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as ordinary, non-academic teachers with a passion for ICT. This corresponded with a
division between connector-leaders with a theoretical orientation (thinkers) and those
with a more practical bent (doers). The resulting thinker-doer duality in the CoP was
well understood by participants. Some followers saw it as a polarity (two camps, one of
which lacked self-criticality), but connector-leaders more often saw this as beneficial. It
allowed them to build powerful reciprocal relationships (buddying), facilitating the
matching up of theory and practice in a way that benefitted connector-leaders and their
followers.
He's made me stop and think about, ‘What are the reasons behind doing
this? Why is this a good thing to do?, What's the motivation behind doing
it? Is it really good teaching practice to be doing this? Is this really
going to help the students learn?’ (Connector-leader)
You can see the connection being made between the theoretical stuff to
the practical [on the blogs]…. I don't know if we’d do that very often
otherwise. (Follower-feeder)
Over time, as the amount and range of their blog content increased, connector-leaders’
blogs gained cumulative value. Interactions with thought leaders (who could be enticed
to comment by tagging content with their names) increased connector-leaders’ sense
of recognition and status, while raising their game, encouraging them to operate at a
higher level.
It grows and grows and grows, until you're putting a comment on really
posh people's blogs. And they're putting comments on yours!
(Connector-leader)
As unofficial knowledge brokers, connector-leaders bridged two key online boundaries:
(a) the boundary between CoP E and the cluster-based online CoPs they worked with
and (b) the boundary between CoP E and the international blogging community; a
group of experts and educators who had similar beliefs about technology and a range
of specialist expertise. (This is the distributed leadership system that schools began to
depend on during the Staying on Course stage of the KEC). In relationship to these
boundaries, connector-leaders were outward-facing in their identity as learners. They
saw their online relationships as essential to their development, needing the support of
like-minded others from the leading edge:
[When I had a problem] my blogging community was the one that made
me feel better. It wasn't my colleagues in the classroom next door,
because they couldn't offer me any advice…that wasn't how their
classroom operated, and there really isn't anyone at school whose class
operates like mine... There isn't anyone…as passionate about the
technology in the classroom as I am.
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There was a strong spirit of mutual support amongst connector-leaders, enabled by
24x7 community mentality, message push services, and a spirit of reciprocity:
It doesn't matter what time it is; you can ask a question, you can ask for
some feedback… say you've got a technical problem, you can put that
out there... and your community will always come back.
As leaders, connector-leader played critical inward-facing roles. They facilitated the
uptake and embedding of the way at the local cluster and school level, through a range
of knowledge-brokering activities. I outline these below, after briefly describing the
follower-feeder role.

8.3.2 Invisible follower-feeders
From the interview data, I identified a further group of eight less prominent knowledge
brokers, whom I called follower-feeders. Follower-feeders were peripheral members of
CoP E. They followed the blogs of one or more connector-leaders but did not post
comments on these blogs, instead interacting with connector-leaders via email, IM
and/or phone calls. Follower-feeders maintained a low online profile, being invisible
outside of their closed, cluster-based online CoPs. They had neither the time nor the
inclination to maintain a public blog, lacking the confidence to espouse their developing
ideas in public. The focus of their roles as knowledge brokers was on bridging the
online-offline CoP boundary. Follower-feeders were primarily inward-facing. They
brought ideas that had been discussed online by connector-leaders into face-to-face
contexts into the schools where they were change agents, helping their colleagues
(who spent little, or no, time online) to access these new ideas and apply them in their
teaching.
Over time, follower-feeders found themselves adopting similar beliefs to connectorleaders about the value of ICT-based learning:
I keep going back to see what else is there, and what they've found out.”
[I]: Do you feel that your thinking is becoming aligned with any particular
people?
It's definitely developing, and along the lines of the ‘e-learning is the beall and end-all’ sort of thing…because it’s the way of the future”.
(Follower-feeder)
Even passion rubbed off onto the followers:
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I just like trying new things, and being up with it…because they seem to
be so passionate about their learning. People who write these edublogs
are really passionate. I guess some of it rubs off on me.
[I]: Interesting...
I'm not a leader, I'm just a follower.
I now consider a number of specific knowledge-brokering practices undertaken
by connector-leaders and follower-feeders that contributed to the embedding of
knowledge at the system of communities level.

8.3.2.1 Knowledge-brokering practices of connector-leaders
Analysis of data revealed a set of brokering practices performed by connector-leaders
that contributed to the embedding of knowledge. These practices helped drive the five
key knowledge embedding processes: focusing, persuading, aligning, adapting and
owning.

8.3.2.1.1

Filtering and focusing

Connector-leaders selected specific foci to guide their online engagement, such as
learning models, favourite theories, or ways of using a technology that supported the
new way. They used these foci to screen and filter the large quantity of online content
being produced daily, and to guide their own blog postings.
It’s just getting an understanding of the way other people think, and
seeing that there's bits and parts- maybe large parts, maybe small partsof what they're saying that fit with what I'm thinking, and what I believe.
(Connector-leader)
Filtering also allowed them to check the alignment of their own thinking:
…what the on-line community manages to do is get the information you
want a heck of a lot quicker, and from a variety of places, so you can
validate it. And see if this stream of thinking is...in other people's places.
The job of filtering external blog content was in part devolved by connector-leaders to
the upstream tier 4 participants whom they trusted:
There's about five people… I'll subscribe to the RSS feed in my
Bloglines, and so I see everything that they stick on their Del.ici.ous
...I've picked up some real gems...it's getting other people to do the work
for you… I use other people as a filter. (Connector-leader)
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This first filtering step was facilitated by bloggers’ use of a social bookmarking tool
(Del.ici.ous) and RSS feeds. It was followed by a manual appraisal of quality –
described by one person as being like triage. Once connector-leaders had identified
suitable content, they tagged selected content with relevant community themes (e.g.
inquiry) for their followers:
I put it into my Del.icio.us, and I mark it for [Allan], or for [Susan], so they
can link through to it that way.
Doing this created significant value for follower-feeders:
It's like going to the library, and rather than searching for your own good
books, some nice librarian (comes up)…and says, "Here are fifteen
books you might well be interested in"…these guys have filtered out a
whole lot of good stuff, and so I can focus on reading and thinking about
it.
Table 17 details the set of filtering and focusing practices and facilitating technologies
used by connector-leaders: establishing foci; scanning, screening and filtering;
following; filtering for quality; and sorting and classifying. These practices contributed to
embedding by promoting and sustaining system level focusing on the new way.
Practice

Technologies

Explanation

Establishing foci: Selecting

RSS feeds

Aids focusing; reduces noise of web

guiding/framing foci
Scanning, screening and filtering:

content
RSS feeds

Scanning content using foci to screen

Enhances focusing by aggregating
content on relevant themes

and filter
Following: Following respected,

Tagging/RSS feeds,

Facilitates aligning of ideas;

influential people and/or colleagues

email, Twitter, Skype/

Topical shifts in themes keep ideas

iChat

fresh and create conversation hubs (refocusing)

Filtering for quality (“triage”):

Manual decision-making

Ensures attention is given to quality,

Screening material for relevance and

supported by Skype /

relevant material; condenses CoP

quality

iChat peer review

inputs (focusing)

Sorting and classifying: Sorting and

Social bookmarking

Content is contextualised using

classifying content into familiar

(Del.icio.us )

categories relevant to CoP, promoting

categories (community taxonomy)

focusing and aligning (thematic
convergence)

Table 17: Filtering and focusing practices of connector-leaders
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8.3.2.1.2

Reinforcing and contextualising

Having identified relevant, quality material, connector-leaders reacted to it,
recommending, reinforcing and recycling the incoming themes on their blogs. They
increased the relevance and/or novelty of content to followers by extending themes,
adding contextual commentary, juxtaposing and recombining ideas, and putting a new
spin on a familiar theme. Packaging up familiar ideas in a new way helped to localise
knowledge and generate novelty, while underlining and enriching key themes:
I've taken this bit from one person, this bit from someone else, and
packaged it up differently. (Connector-leader)
New conversations are always happening, but then we're sometimes
going back to the old conversation and putting a new spin on it.
(Connector-leader)
Adding an original perspective to a thought leader’s content created reciprocal benefits.
It conferred authority by association on the citing author, and expanded the influence
and blog ratings of the originator. The practice of tagging such postings with the cited
authors’ names (to enable discovery via RSS feeds) sometimes led to reciprocal
commenting, setting up a virtuous cycle, and sustaining conversation on major themes.
Stirring things up was another practice employed by connector-leaders helped promote
embedding by challenging people, driving their deeper engagement with key ideas.
Connector-leaders also helped their followers by reflecting on the alignment between
theory and practice.
[I]: I guess when you look at the blog, you don't know what you're going
to find?
No, you don't. But… it is good, when you can see the connection being
made between the theoretical stuff to the practical.” (Follower-feeder)
Reinforcing content was a means of persuading others of the relevance of ideas, while
adding contextual value promoted owning of knowledge at the local level. The set of
Reinforcing and contextualising practices is detailed in table 18: Promoting, Extending,
Stirring Up, Tagging, Commentating in a group, Remixing, and Echoing/resonating.
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Practice

Technologies

Explanation

Promoting: Citing or

Blogs, Online

Amplifies significance of message; drives

recommending a blog post or

Videos, Tagging,

followers to source (persuading others while

presentation by another person

RSS Feeds

aligning with source)

Extending: Using someone else’s

Blogs, Online

Adds local value and relevance by

(referenced) blog post as a

Videos, Tagging,

contextualising content. Reinforces by

springboard for one’s own thoughts

RSS Feeds

adding weight of local author, who gains

(also described as piggybacking)

further credibility through association with
the cited material/author (persuading;
aligning)

Stirring up: As above, but

Blogs, Online

As above, but may trigger deeper

disagreeing with a referenced

Videos, Tagging,

engagement of readers with concepts as

source

RSS Feeds

they are challenged to take and justify a

Tagging: Tagging referenced

Blogs, Tagging, RSS

Alerts the originator to a new, relevant

material with the originator’s name

feeds, e-mail

posting (focusing and aligning). This may

stance (promotes stronger focusing)

lead to the author responding, generating
further authority & impact (persuading), and
deepening the conversation.
Commentating in a group:

Twitter, Skype/iChat

Contextualises a real-time presentation,

Commentating on a blog or

promoting a shared interpretation (focusing,

conference keynote to

aligning)

contextualise it, adding
local/personal opinion
Remixing: Juxtaposing content

Blogs, Tagging, RSS

Novelty helps gain attention and can

from different sources to make a

feeds

generate new insights. May promote

point; giving a new ‘spin’

persuading.

Echoing/resonating: Writing a

Blogs, Tagging, RSS

Recycling familiar themes from a new angle

blog post that resonates with

feeds

(aligning) reinforces concepts. Lack of

previously introduced themes

citation suggests owning of concepts.

(without referencing ‘source’)
Table 18: Reinforcing and contextualising practices of connector-leaders

8.3.2.1.3

Feeding

Connector-leaders were strongly aware of the needs of their local followers, going to
considerable lengths to ‘feed’ them. This extended beyond posting blog content, to
tagging and bookmarking material, and e-mailing followers the URL links to blog posts.
This customised service helped teachers work out the next steps in their professional
change journey. It resulted in follow-up discussions outside the visible community
space, via e-mail, phone conversation and/or face-to-face, supporting the adapting
process.
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Table 19 details the practices and technologies used by connector-leaders for Feeding
and Helping others.

8.3.2.1.4

Helping others

Connector-leaders provided a voluntary just-in-time support service for each other and
their followers, further facilitating the process of adapting. This service also helped to
bind them to the CoPs to which they belonged and create a spirit of reciprocity. It was
made possible by a culture of staying online for long periods. IM and Twitter were the
tools of choice for seeking and providing assistance.
It doesn't matter what time it is, you can ask a question, you can ask for
some feedback… say you've got a technical problem, you can put that
out there into the Twitter world, and your community will always come
back. (Connector-leader)
Competence with technology was essential for the successful delivery of the new way,
so assisting each other with technical issues was important.
Connector-leaders supported cluster CoPs in implementing change through a practical
matchmaking service, linking schools to external individuals with relevant specialist
(teaching or technical) knowledge. They supported other connector-leaders who sought
suitable quotes for their blog posts, feedback on emerging ideas, and input into
communal resources, such as voice-threads. (Drawing together of complementary
perspectives in communally developed resources served to mutually reinforce a core
set of beliefs – persuading and aligning – and promote perseverance.) Real-time
collaboration was also used to share successes (persuading) within the middle layer:
All but four in my class…are within a 6-month range of their age yippee!
Must be the technology in my room tee-hee (Connector-leader, Twitter)

Defending the community
Sometimes Helping Others involved simultaneously Defending the Community. At
times, change agents were challenged by individuals who disagreed with the new way
– either by a reluctant from within their school or someone they had met at a
conference or workshop. Connector-leaders reported on such episodes in their blogs,
summarising the comments of the attacker. These challenges posed a threat to CoP
E’s core values and to those who had invested in the change journey. Such situations
invoked a powerful community reaction, somewhat like the triggering of the human
system’s immune response by an antigen. A larger number of responses than usual
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were posted; combining combined the emotion and skills of persuading with the weight
of aligning views.
My teaching role has never been, nor will it ever be, the entertainer and
the kid’s best friend. I use ICT and it’s tools in my classroom because it’s
embedded in my teaching practise. It’s not about using the flash-bang
whizzy things that make learning “fun” - it’s darn hard work…
(Connector-leader, on another connector-leader’s blog)
Table 19 details the practices and technologies used by connector-leaders for Feeding
and Helping others.

Practice

Technologies

Explanation

e-mail

Ensures delivery of relevant content,

Feeding
Matching: Matching incoming online
(blog) content to known needs of clusters

aiding ability of recipient to interpret,

and individuals

embed and enact new knowledge

Passive feeding: Tagging content so it

Tagging, RSS

Results in feeding of followers who use

can be accessed by others (see also

feeds

RSS feeds and bookmarks; promotes

Sorting and Classifying above)

focusing

Active feeding: Alerting individuals who

e-mail,

Personalising content, combined with

have limited online time to specific

Skype/iChat,

individual attention, builds relevance

relevant blog/online content

Twitter

and owning; sustains focusing

Being available: Community culture

Twitter,

Mutual facilitation of just-in-time

involves long periods of being

Skype/iChat

Helping others

continuously available online

support service supports adapting and
promotes aligning

Sharing successes and problems:

Twitter,

A form of persuading that sustains

Sharing and celebrating success

Skype/iChat

beliefs and commitment

Testing and benchmarking: Testing out

Twitter,

Practical support for embedding as

ideas with colleagues, making

Skype/iChat

ideas and practices evolve; promotes

comparisons about ideas implemented in

aligning

different contexts
Brokering connections and solutions:

Twitter,

Practical support for followers as they

Brokering connections between local

Skype/iChat, e-

implement new processes and

community members and technology or

mail

technologies (adapting)

Defending the community:

Blog, Twitter,

Reinforces community beliefs and

Defending community members who are

Skype/IM

educational experts/practitioners
asserts aligning. Bolsters individual

under attack, using supportive

morale by defending against non-

comments/arguments

aligned views

Table 19: Feeding and Helping others: practices of connector-leaders
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The strength of the community’s concern with threats was evident in an example when
a change agent reported overhearing a muttered comment, 'When in ten years time it
doesn’t work we will all just go back to how it was anyway'.” This drew a strong
defensive response from seven CoP E members. In another case, a blog post
reporting an overt challenge drew eight defensive responses with a combined total of
over 2,500 words. Defending against challenges reasserted the CoP’s beliefs and
values (persuading). At a practical level, it supported the person who had been
attacked.
It’s how you deal with adversity that is more telling than experiencing
success…. taking turns at being the damp sponge is essential - how
else would we recognise and value our moments as the bomb? And if it
always goes to plan with a hiss and a roar its much harder to figure out
how to improve - this way whatever happens the next time you share
your thinking with others you will feel better about the outcome
(Defensive response, connector-leader’s blog).
Change agents were critical to embedding within schools, so were vulnerable to attack,
and needed one another’s support. Despite this, individuals in CoP E recognised that
there was value in being provoked:
Reading this post I was provoked - I believe this is a good thing, now
there is a flurry of thoughts whirling round in my mind that I feel
compelled to share… (Connector-leader, blog)
Being challenged was also valued as a way of militating against over-alignment and
safeguarding against what one person called “blog evangelism”. It kept connectorleaders’ thinking fresh and encouraged critical reflection on, and fresh justification of,
the new way.
[That person was] challenging us…to justify why we think what we're
thinking. That's good for any community…that's the only way that we
move forward, and solidify our position… Too often a community is
‘closed’…We share similar pedagogical ideas and beliefs, which
encourages one another… but we are also in danger of becoming a
community of self-congratulatory nodding dogs. (Connector-leader,
interview)
8.3.2.2 Knowledge-brokering practices of follower-feeders
Because follower-feeders spent a restricted amount of time online, they selected only a
few connector-leaders, whose blogs they followed. They also actively communicated
with these people, using email and instant messaging (IM) tools as invisible
backchannels to follow-up their blog posts and seek their opinions and advice.
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I can talk to her via Skype, and she's very approachable, and can teach
us about just (anything) …you know, give her a call. Like interviewing
with the kids... using Bubbleshare and all sorts of things. I brought [her
ideas] back to our group, and said, "Have you tried this?"’
[I] So you've read her blog and then you go back and Skype her?
Yes. (Follower-feeder, CoP B)
Once follower-feeders had become regular behind-the-scenes blog correspondents,
connector-leaders kept them up to date with their blogs by e-mailing (feeding) them
URLs. (Unlike connector-leaders, follower-feeders did not use RSS feeds to keep track
of the blogosphere, relying instead on personal recommendations and visits to
bookmarked URLs.)
It was notable that in the interviews, a number of follower-feeders used metaphors of
feeding on the ideas articulated by connector-leaders:
She was like someone in the food chain I could feed off. (Followerfeeder, CoP B)
I don't get…to go to conferences...so (I) pop in there and scoff their
knowledge and away again... (Follower-feeder, CoP B)
Follower-feeders saw themselves as feeding on the ideas of those whom they
perceived as being above them, and then feeding this knowledge on to those below
them, as they adapted and recycled themes in new contexts:
I rely on Rebecca. She spends hours and hours and hours looking at
blogs on the net. She finds anything that's worthwhile, and she'll alert
you to it… I'm a bit like a parasite. I take up her ideas, and I'm not
confident enough to give things back. But I am passing it on to people
below me. There are…people feeding off me, who will never go on-line
so I have to go out seeking more to give to them. (Follower-feeder, CoP
B)
Their passing on of ideas fostered localisation of knowledge, building intra-school
ownership. The feeding language was strongly suggestive of a multi-layered food
chain in which food (in this case, knowledge) was being reused and digested by
successive levels of consumers. This recycling system, brokered by both the
connector-leaders and follower-feeders, facilitated knowledge use in the local context
by ensuring its relevance to consumers. Knowledge gained value as it was varied,
amplified, and enriched by knowledge brokers.
At the macro level, recycling of dominant themes resulted in the aligning of thinking
through the repetition and saturation of powerful themes. A lead teacher in CoP B
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spoke of a thread of ideas that kept coming through in their interactions with lead
teachers from other schools. One follower-feeder spoke of having experienced this in
relationship to inquiry learning:
It seems to me that there were a lot of things coming at once…. there
were a lot of things out there …about inquiry learning, and those sort of
philosophical shifts. And you sort of just read stuff. But it was major,
and through communication with the other schools that were involved in
it, we started to change the way we'd done things here, and basically
threw out our curriculum plan…and started again. (FF, CoP A)
The follower-feeders played a complementary role to connector-leaders. They helped
to extend the reach of connector-leaders’ knowledge by transferring and embedding
knowledge in the workplace community. Their role brokering knowledge across the
online-offline boundary of CoPs was particularly invaluable because there were
multiple barriers to online community engagement in the day-to-day working
environment of the regular teacher: Teachers often saw it as inappropriate to engage
in online peer-to-peer dialogue during teaching hours. The vast majority of their online
time was directed towards the immediate benefit of students, while non-contact time
hours and evenings were spent on individual lesson planning, using the Internet as a
resource. (In the case of follower-feeders this had changed: IM was used to engage
with colleagues in the course of lesson planning.)
Regular teachers relied on follower-feeders to interpret, adapt, and pass on the ideas
and advice of the connector-leaders and to find solutions when they got stuck. One
follower-feeder described how they screened connector-leaders’ ideas with the needs
of the regular teacher in mind:
I check things out prior to telling staff. I guess I make decisions about
what will work, and what not to tell them… (Follower-feeder, CoP B)
The impact of follower-feeders was invisible and impossible to measure, but it is hinted
at in the following comment in a forum by a connector-leader who was a facilitator:
I never worry too much when I don't see the forums take off with every
teacher commenting, sharing ideas and asking questions... It is more
likely that people will have their discussions a week or two later, when
they are starting to struggle a little with the new things they are
doing…Even then the conversations may still be face-to-face with their
cluster facilitator, or behind the scenes with an email to one of us, or a
phone conversation at the moment that they are stuck on something. But
the networks have grown. The contacts have been identified.
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8.4

Sustaining embedding: the knowledge value chain

The knowledge-brokering practices outlined above suggest a one-way, top-down flow
of knowledge, but the reality was more complex. Knowledge brokering by the middle
layer community was a reciprocal, two-way process. It occurred in both top-down and
bottom-up directions, resulting in a cyclic value chain of knowledge. In order to explain
this I use an example from CoP B.
Figure 37 shows how online interactions between the four tiers of participants (all given
pseudonyms) facilitated KT in a subset of CoP B (the shaded area), helping foster new
ideas and practices in three schools. (Lines with arrows indicate blog followers. Dotted
lines show IM communication.)

Figure 37: Interactions between tiers of system participants in a subset of CoP B

Kelly, a key member of CoP B, was a connector-leader with strong links to a number of
tier 4 participants. (Two of them, Suzy and Allan, are shown in the diagram.) Kelly
played a key role in synthesising, interpreting and brokering knowledge from tier 3 and
4 bloggers, via her blog and IM (as well as via email, Twitter and other tools). Three
follower-feeders, Lynn, Sue and Josie regularly followed her blog. They also followed
the blogs of Kelly’s more theoretically orientated peers, Ken and Joe. Sue sometimes
followed the blog of one of Kelly’s tier 4 contacts, Suzy. Josie did likewise with Allan’s
blog. Lynn, Sue and Josie regularly engaged in IM dialogue with each other, Kelly and
(less often) with another tier 3 participant, Joe. They relied on Kelly to acquire
knowledge from other tier 3 and tier 4 participants.
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Lynn discovered that by following Kelly’s blog she reduced the time needed for
knowledge seeking, allowing her to focus her energies on meeting the needs of her
followers. She passed on the knowledge acquired from Kelly (and her blog) to these
followers, regular teachers in School A, via face-to-face means. Sue performed the
same service for School B, and Josie for School C.
I'm picking up ideas. If they work in my room, I share them with other
people. (Lynn)
The evolution of teaching practices in CoP B reflected the knowledge flows shown in
figure 37: Lynn, Sue and Josie followed Kelly’s lead, taking up student blogging. They
followed Kelly’s broad approach and technical advice, adapting the practice to work in
their own contexts. Others in their schools had begun to do likewise. Because Lynn,
Sue and Josie followed (some of) the same bloggers as Kelly, they were exposed to
the same set of theoretical ideas. When they spoke via IM and face-to-face they were
on the same wavelength and had no difficulty aligning their understandings.
Although Lynn initially told me that that she gave nothing back to Kelly, this was not the
case in reality: Lynn had implemented a non ICT-based practice (picked up from
another school), and Kelly had adapted it, creating an online version which she
featured on her blog and shared with tier 4 colleagues. Lynn’s inward-facing role had
provided her with access to a novel practice that was of value to Kelly in her outwardfacing role. By adapting this practice so that it better aligned with the new way Kelly
could enhance her street cred, creating new opportunities for others to engage with her
blog, which in turn would build further value for her followers.
The flows of knowledge therefore resulted in a two-way knowledge value chain: Tier 4
participants were the system-level leaders in terms of generating knowledge about the
theory of the new way (why knowledge). They did this by generating powerful new
themes and metaphors and commentating on events. As these why ideas moved
downstream they were fed on and adapted, adding weight to the ideas of those in tiers
2 and 3 as they pushed for change in their local clusters level. On the other hand,
those participants who were closest to the coalface (tier 1, 2 and 3 teachers who
worked in classrooms) were at the leading edge when it came to generating knowledge
about how to successfully apply the new way in practice. One CL explained why it was
essential for such knowledge to move back upstream to those in tier 4:
[I]: Thinking about the staircase, what do you see as the benefit [of your
blog content] for those people who are at the higher level?
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It makes them reflect on what is actually working. Because there must
be a huge amount of pressure... When you share something [on your
blog] you can be really enthusiastic about it, but if it's actually not worked
that well…You would have to be really careful if you were way up there
on the staircase, because others will follow in your footsteps.

Figure 38: Knowledge value chain: reciprocal flows that drove and sustained embedding

In other words, tier 4 participants needed to ensure they were in touch with what
worked in practice in order to minimise risks to their credibility. The tier 2 and 3
participants – follower-feeders and connector-leaders – therefore played a reciprocal
role as knowledge brokers, facilitating both upstream and downstream knowledge
flows. The nature of their role in the knowledge value chain is illustrated in figure 38.
This can be seen as a means of sustaining the embedding of the new way at system
level by ensuring a balance of theoretical and practical knowledge, while maintaining
currency and novelty through continual recontextualisation.
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8.5 The macro-level mechanism and the five embedding
processes
The macro-level facilitating mechanism of inter-community knowledge brokering
promoted all five of the knowledge embedding processes: persuading, focusing
aligning, adapting and owning. I have already provided a number of examples of how
this occurred at the level of facilitating practices. Table 20 summarises the key macrolevel drivers of the five processes.
Process

Ways in which promoted by inter-community brokering

Persuading

The middle layer community (CoP E) was a community of passion. It filtered and
brokered knowledge through a ‘passion’ lens.
The filtering and focusing of connector-leaders ensured a ready supply of
persuasive material that was enhanced by reinforcing and contextualising.

Focusing

Connector-leaders fed persuasive arguments to each other and to followerfeeders, who recycled them in offline settings.
CoP E drove focusing on content that was relevant to both the new way and local
CoPs. This was driven by the filtering and focusing practices of connectorleaders and the feeding practices of connector-leaders and follower-feeders.
Facilitating technologies (RSS feeds, social bookmarking tools) enabled these
practices.

Aligning

Intercommunity brokering by CoP E drove system-level aligning by sustaining
‘common threads’ of themes across CoPs. CLs amplified the impact of influential
edubloggers by reinforcing practices (e.g.,echoing, remixing), while
contextualising increased local relevance.
Helping Others (e.g., testing and benchmarking, brokering connection and
defending the community) sustained aligning. Connector-leaders aligned in
defensive clusters when under attack.

Adapting

Owning

Facilitating technologies make it easy to identify and follow aligned content and
enabled the tagging of content with community themes (social bookmarking, RSS
feeds).
CoP E supported system-level adapting by creating rapid connections between
people and the ideas, people and technologies that could help them. Helping
Others and the community norm of being always online were the key drivers.
Twitter (and IM tools) facilitated the making of real-time connections and a justin-time support service that operated across the CoPs and network..
In the course of ‘downstream’ brokering, CoP E fostered the owning of
knowledge by increasing local relevance (through the Reinforcing and
Contextualising practices of connector-leaders) The strong owning of ideas
exhibited by connector-leaders in their blogposts helped influence followers.
Connector-leaders solicited input into communal resources, such as voicethreads. Drawing together of complementary perspectives in this way enriched
core beliefs while promoting owning amongst distributed members.

Table 20: The macro-level mechanism and the five knowledge embedding processes
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8.6 Chapter summary
In this chapter, I have outlined how the embedding of the new way was driven at the
macro, or system of communities, level by the knowledge-brokering function of a
middle layer community of bloggers and their followers; CoP E. During the Staying on
Course stage of the KEC, as schools’ and teachers’ needs became more specialised, a
greater range of knowledge was needed to support them in their change journey. As
CoP E evolved to become a community of passionate knowledge intermediaries, it
proved ideal for supporting these needs. It was characterised by a devotion to the new
way, overlapping membership with the ICT PD programme, and international
connections.
CoP E functioned as the hub in a knowledge value chain. It filtered, brokered,
reinforced and recycled knowledge of the new way amongst different levels of CoPs, in
ways that promoted the five knowledge embedding processes. This activity was based
around the brokering practices of visible connector-leaders and invisible followerfeeders. My discovery of these two complementary types of knowledge brokers,
spanning two different types of boundaries – online CoP boundaries, and the onlineoffline boundary – was significant. It illustrates the fact that multiple boundaries exist in
today’s complex CoP environment, and underlines the potential specialisation involved
in knowledge broker roles.
In particular, my discovery of the critical role of follower-feeders challenges
assumptions about the lurker, helping address a lack of understanding about this role
(Nonnecke, et al., 2006; Nonnecke & Preece, 1999; Nonnecke et al., 2004; Rafaeli, et
al., 2004; Soroka & Rafaeli, 2006). Assumptions that lurkers provide no benefit to their
wider community appear to arise from a lack of recognition of the importance (perhaps
even the existence) of the online-offline boundary, and the need to transfer knowledge
across it. In CoP E, the activity of follower-feeders was invisible, owing to their
backchannel interactions with connector-leaders. Furthermore, their visible activity in
local online communities did not reflect their brokerage role with respect to connectorleaders. Although they were keen to avoid leaving a digital footprint, they created real
CoP impacts.
In keeping with Castro’s (2004, 2006) ecosystem view of CoPs, two ecological themes
arise from this macro-level perspective of the case. The first theme is that of a
knowledge food chain, or value chain, where valuable knowledge passed through an
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ecosystem, being reconstituted and re-used by different levels of consumers. The
second ecological theme is that of interdependence, or symbiosis. Connector-leaders
and follower-feeders performed symbiotic, mutually dependent roles as knowledge
brokers. Connector-leaders gained a sense of value and recognition through their
interactions with follower-feeders, and secured practical examples of knowledge
application that would be valued and enhance their credibility in the eyes of
international experts. Follower-feeders, in turn, relied on the connector-leaders as
gatekeepers and purveyors of quality, for keeping their ideas current and relevant, for
helping them solve problems, and for connecting them to others who were working in
similar areas. The embedding of knowledge at macro level was strongly facilitated by
their symbiotic relationship.
The next chapter is the final one in this thesis. In it, I summarise the three different
levels of findings in relationship to my research question, and consider their
implications for the IS field and for practice. I also highlight the limitations of this
research, relate my meso-, micro- and macro-level theories to the existing theoretical
literature, and suggest directions for future research.
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9 Conclusion
9.1 Introduction
This research project has investigated the process of professional change from a
knowledge management (KM) perspective. Its aim was to elucidate how online CoPs
can facilitate the embedding of new professional knowledge in the context of
transformative professional change. My project used a case research design (Yin,
2003) based on a single, unique case; the NZ Ministry of Education’s ICT Professional
Development programme for schools. The case had five sub-units: four official online
CoPs (the online dimension of blended school cluster communities) and one unofficial,
virtual CoP with a distributed membership. The study focused on identifying and
explaining the mechanisms, roles, technologies and other factors that facilitated the
embedding of knowledge of the new way, an emerging, student-centred, ICT-enabled
teaching paradigm.
This was an interpretivist study in which I used qualitative research methods with the
aim of producing rich insights into a phenomenon about which there was little previous
knowledge. Such an approach is considered appropriate when one is conducting
research into an emergent area of understanding. However, it inevitably results in what
some people would consider a trade-off: The findings are typically rich and deep, but
they are also highly contextual. This means they typically cannot be readily transferred
to other contexts. Additional research, building on case-bound results, may be
necessary in order to create the kind of generic theory that can be applied in a broader
range of settings.
In this final chapter of my thesis, I consider the issues outlined above. Firstly, I review
the nature of my research results – a multi-level theory for explaining how online CoPs
can facilitate the embedding of knowledge. I then outline the key limitations of my
study. Following this, I review my research findings, summarising the answers that they
have provided to my research questions, before moving on to discuss the implications
of this research. I consider the potential significance of my findings in relationship to
the IS field, the research context and the wider world of practice, suggesting possible
directions for future research.
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9.2 The nature of my research results
My research has produced a multi-level (three-tier) theory for explaining how online
CoPs can facilitate the embedding of knowledge. These results, outlined in Chapters 68, represent my subjective view, as an interpretivist researcher, of the factors that were
most significant for explaining the phenomenon I investigated. The interpretive
paradigm views reality as an entirely subjective construct in which “facts and values
are inextricably linked” (Charmaz, 2006, p.127), valuing the richness of insights over
so-called universal truths. My results may differ from how others would interpret the
data, but through their satisfying of the criteria for methodological plausibility, credibility
and consistency (Gregor, 2006, p.625), as outlined in Chapter 3, they can be seen as
having trustworthiness and as being worth paying attention to (Lincoln & Guba, 1985,
p.290). In order for interpretive studies to be of value, they should also lead to
conclusions that have some degree of generality or transferability (Gregor, 2006; Klein
& Myers, 1999). I discuss how aspects of my theory meet this criterion in the
implications section of this chapter.
Interpretivist researchers are exhorted to facilitate a depth of imaginative
understanding by discovering and communicating rich contextual insights, patterns and
connections (Charmaz, 2006, p.126). My explanatory theory – comprising three
complementary mechanisms, at the micro, meso and macro levels, driving five key
knowledge embedding processes – aims to generate this kind of understanding about
how online CoPs facilitated the embedding of professional knowledge in my research
context. Theory that has been generated through interpretive methods is not
renowned for simplicity. This is in part because interpretivism considers the
simultaneous existence of different explanations for events as a source of value. My
development of multi-level theory is synergistic with this view.
In the field of Organisational Science, multi-level theorists have argued that different
perspectives are equally valid for understanding organisational change, and also that
any given theoretical perspective can provide only a partial explanation for a complex
phenomenon (Edwards, 2005, p.269). The act of choosing a level of analysis as a focal
lens is seen as placing constraints on the nature of the theory that will arise from
research into a given phenomenon (Drazin et al., 1999). Because of such constraints,
Edwards (ibid), Klein et al. (1999),Van de Ven and Poole (2000) and others have
suggested that there is value in exploring the interplay between different perspectives.
This is seen as providing possibilities for the development of novel and useful insights
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and theories, which may have broader explanatory power (Van den Ven and Poole,
ibid). Similar issues exist in the IS field, where researchers have highlighted a limiting
bias in the body of research towards a meso, or organisational level of analysis
(Crowston & Myers, 2004).
I did not set out to produce a multi-level theory – it emerged from the complexity of my
data and my desire for a holistic answer to my research question. However, it can be
seen as an appropriate theoretical outcome of this study for two reasons: Firstly, my
study was based in an area of systemic concern: the NZ government’s aim to improve
effective teaching at a national level. Ecological theorists in the social sciences have
highlighted the need to acknowledge the complexity of change initiatives targeted at a
system level by utilising different levers at different levels of intervention (McLeroy et
al., 1988). My theory is not ecological in the tradition of Bronfenbrenner (1979), but it is
layered in a way that recognises the complementary nature of the knowledge
embedding processes that were simultaneously occurring at different levels. A singlelevel theory – even a macro-level theory – would not have produced sufficiently
granular explanatory theory to describe the complexity of the knowledge embedding
mechanisms that were occurring at each level.
Secondly, multi-level theory is appropriate because of the complex way in which online
CoPs manifested themselves in my study context. Online CoPs proved to be
significantly more complex that I had anticipated. They operated beyond the
boundaries of the school clusters, eroding traditional organisational constraints and
opening schools to new influences. I found that a meso-level analysis on its own was
insufficient to explain the way in which online CoPs were sustaining and driving change
in my research case. In particular, schools were dependent on the micro- and macrolevel knowledge embedding mechanisms for helping drive the later stages of the
knowledge embedding cycle, and for sustaining professional change.
In summary, I view my multi-level theory as a suitable way of acknowledging the
complexity of the emerging online community environment – or online CoP ecosystem
(Castro, 2004, 2006) – in which not only teachers, but many of today’s professionals
are operating. Taking a multi-level perspective in my analysis of data allowed me to
take into account the genuine complexity of the online community environment and
knowledge embedding processes operating in the research setting, ensuring the
relevance of my findings. It has also provided me with a coherent and structured way
of interpreting this complexity, contributing to the rigour of my theory.
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My research project has produced explanatory theory; a type of theory that Gregor
(2006) sees as providing a dual source of value to the IS field. The first source of value
lies in the research results themselves – in the degree to which they are novel (new
and interesting, ibid, p.625) and/or significant (explaining “something that was poorly
understood beforehand”, ibid). The ways in which my theory can be seen as novel and
significant are outlined later in this chapter. The second source of value lies in the
potential of explanatory theory to be a vital ingredient for future, value-adding kinds of
IS research: While explanatory theory does not aim to be predictive, it can contribute
to the creation of theory for explaining and predicting and theory for design and action
(ibid). I consider the potential of my research in this respect towards the end of this
chapter.

9.3 Summary of the research findings
9.3.1 Deriving order from complexity
In this section, I summarise the way in which my multi-level theory of knowledge
embedding in online CoPs has answered my research questions. I begin by restating
the research questions, then recap on why I took a multi-level approach in addressing
them. Finally, I summarise the answers each level of theory has provided.
My research project was guided by the question:
•

How do online communities of practice (CoPs) facilitate the transfer and
embedding of professional knowledge?

and the subsidiary questions:
•

What is the nature of the knowledge embedding process in online CoPs?

•

What technologies, roles, and other factors help online CoPs to embed
knowledge?

As outlined previously, my focus was on articulating the process and facilitators of
deep knowledge transfer, or knowledge embedding, in the online CoP context.
My case research design was initially based on a nested approach, comparing four
CoPs within a unique case; the ICT PD programme. I had envisaged that these CoPs
would fit with traditional conceptions of the online CoP; facilitated groups of
professionals who interact and share knowledge in a common online space. However, I
discovered a very different reality: The online CoPs to which my research participants
belonged were complex. They had visible and invisible, and official and unofficial
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dimensions. Much of members’ interaction was not facilitated. Most importantly, these
CoPs did not, on their own, account for how knowledge was being embedded in the
research setting.
My discovery of CoP E, a highly active, fully virtual CoP, centred around blogs – which
I initially saw as compensating for the fact that one of the other CoPs was inactive –
was significant. It was clear that this CoP (CoP E) was critical to understanding how
the new professional paradigm was being embedded. It had overlapping membership
with the other CoPs – indicative of likely knowledge transfer – yet it did not match my
initial conception of an online CoP. When I revisited the literature, I found there were
precedents for viewing it as an online CoP (Efimova & Hendrik, 2005; Hodkinson,
2006). I amended my case design to include this community. This was also a decision
to enlarge my perspective, viewing the CoPs in my study as a system of communities.
I encountered a similar level of complexity when it came to identifying the mechanisms
that were facilitating embedding. Some of my data accounted for the way in which the
new paradigm was being embedded at school and cluster level, while other data was
illustrative of embedding at a higher, system of communities level. As I recognised the
complexity of the online CoPs, I also began to gain an understanding of how
knowledge embedding was operating at the level of the individual. To add to the above
complexity, some of my data suggested that there were distinct stages of embedding,
while other data was indicative of an ongoing, continual, process. Gradually, my data
began to coalesce into three distinct themes.
I saw two options for moving forward. The first was to focus solely on articulating an
organisation-centric (meso-level) explanation for how online CoPs were promoting
knowledge embedding. This would mean ignoring my other findings in order to gain a
depth of single focus. The second option was to develop a structure that would impose
meaningful order on the complexity. This would entail sacrificing a single storyline in
favour of a richer, more holistic and more original set of findings. I saw the latter option
as a way of making a more valuable contribution to IS research, and as it was in
keeping with the interpretivist tradition, I opted for this option, using three perspectives
to structure my theory.
I have accounted for the complexity in the research setting by producing explanatory
theory from three perspectives or levels of analysis – meso, macro and micro. The
result is three complementary views; three sets of answers that are equally and

241

simultaneously true; for explaining how online CoPs facilitated the embedding of
paradigmatic professional knowledge in the research case. I now briefly review the
three theoretical perspectives and discuss the nature of their relationship, before
summarising how each one addresses the research question.

9.3.2 Three complementary perspectives: meso, micro and macro
My meso-level findings (Chapter 6) focus on how the knowledge embedding process
occured at the level of the organisation and its associated CoP(s). The results at this
level emphasise the importance of change in the organisational state over time,
focusing on the role of CoPs in facilitating the progression from state to state as
knowledge was gradually embedded. My theoretical findings at this level provide a
structure (the KEC) for explaining knowledge embedding as a staged organisational
change process and for considering the role of online CoPs at each stage. Online
CoPs played an important, but changing, role in facilitating knowledge embedding as
schools faced different issues over time. Table 21 provides a summary of how my
meso-level theory addresses the research questions.
My findings at the macro and micro levels of analysis provide complementary
perspectives. At both these levels, I have viewed the embedding of paradigmatic
professional knowledge as a continual process, identifying ongoing mechanisms that
explain how online CoPs drive knowledge embedding. My theoretical explanations at
these levels are strongly interpretative. Both are based on the concept of boundaryspanning activity.
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Meso-level theory: Overview
Online CoPs played an important, changing role in facilitating the embedding of knowledge, as
schools faced different issues over time. Schools embedded the new way through a six-stage
knowledge embedding cycle based around school-specific foci, or approaches. Online CoPs
facilitated a unique set of embedding sub-processes at each stage, contributing to the key
knowledge embedding processes; focusing, persuading, aligning, adapting and owning.
Question 1: How do online CoPs facilitate the transfer and embedding of professional
knowledge?
By facilitating a set of embedding activities at each stage of the
knowledge embedding cycle. These drove the five fundamental knowledge
embedding processes; focusing, persuading, aligning, adapting and owning.
By establishing a culture of professional dialogue that infiltrated into the workplace,
transforming norms to create an environment conducive for the embedding of the
new paradigm. Workplace conversations reinforced and enriched further online
communications, creating a virtuous online-offline cycle.
By challenging the status quo though the seeding and cultivating of powerful
reframing themes, leading to their appropriation by the CoP
By facilitating the iterative matching up of theory and practice
By providing a shared repository for (a) school-specific models and methods and (b)
the record of forum dialogue
Question 1(a): What are the technologies, roles and other factors that help online CoPs to
embed knowledge?
Technologies:
Online forums (facilitated identifying with others, piggybacking, alignment and
appropriation of key metaphors; exposed the thinking and emergent practices of
peers; fostered the discovery of like-minded people, leading to new relationships)
Instant messaging (allowed discussions to be taken into invisible side-conversations
for problem solving; was used to solicit alignment)
Roles:
Skilled online facilitation (building the community, selecting and seeding challenging
reframing content, and challenging thinking)
A sub-community of change agents (providing mutual support)
Strong, change-focused workplace leadership, combined with a clear vision and
focus (and a requirement for online participation)
Other factors: Buddying practices; Leading and following
Question 1(b): What is the nature of the knowledge embedding process in online CoPs?
Schools followed six discrete stages of a knowledge embedding cycle (KEC), or
professional change journey: Plotting the Course, Coming on Board, Setting Out,
Staying on Course, Anchoring and Settling. The embedding process was
characterised by differing activities at each stage.
Sustained embedding of a new paradigm requires an embedding spiral in which
successive KECs enfold and reinforce the previous cycle(s)
Online CoPs do not operate in isolation. Their value in facilitating the organisational
knowledge embedding process arises from the interplay of visible and invisible,
formal and informal, and online and offline dimensions of CoPs.
Table 21: Overview of how the meso-level theory answers the research question(s)
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At the micro, or individual, level, I have explained the embedding of knowledge as a
gradual process of developing personal professional knowledge based around a
combination of understandings (interpretive frameworks) beliefs and capability.
According to my crossings theory, teachers can be seen as regularly operating in a
situation of polycontextuality (Engeström et al., 1995), comprising different professional
contexts or engagement spaces (such as the classroom, the staffroom, workshops,
and the home, where they prepare lessons). They need to acquire, adapt, and apply
knowledge as they cross between these spaces.

Micro-level theory: Overview
Embedding of personal professional knowledge was driven by individuals’ crossings between
diverse engagement spaces in a complex polycontextual system
Question 1: How do online CoPs facilitate the transfer and embedding of professional
knowledge?
Online CoPs comprised multiple engagement spaces with distinct cultures of use.
Individuals made ongoing crossings between these spaces, and between online and
offline engagement spaces. When crossing, they had to translate, interpret, adapt,
combine, argue, analyse and justify ideas to fit the different cultures of use. This
facilitated embedding by enforcing focusing and adapting and by encouraging
persuading (blogs/forums). It resulted in owning (personalising) the new way and the
aligning of individuals with norms and with dominant themes.
Question 1(a): What are the technologies, roles and other factors that help online CoPs to
embed knowledge?
Technologies: Technologies were part of engagement spaces, linked with distinct cultures of
use (eg. blogging culture promoted persuading).
Roles:.Roles may impact on the intensity/rate of embedding rather than the embedding
mechanism. For example, connector-leaders engaged with emerging ideas more regularly and
deeply online than others. (Refer to meso- and macro-level findings for dicussion of roles.)
Other factors:
Engagement spaces:
Each engagement space had its own tools, genre and culture of use. These governed
agenda, language, tone, style, and register.
Polycontextuality:
By providing multiple engagement spaces, online CoPs dramatically increased the
situation of professional polycontextuality.
Polycontextuality:
By providing multiple engagement spaces, online CoPs dramatically increased the
situation of professional polycontextuality.
Cultures of use:
Cultures of use linked with the engagement spaces enforced the continual adapting,
personalising and reinforcing of ideas.
Question 1(b): What is the nature of the knowledge embedding process in online CoPs?
The embedding of knowledge was a continual process of knowledge personalisation,
driven by inter-contextual crossings.
Table 22: Overview of how the micro-level theory answers the research question(s)
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For the teachers who participated in the complex online CoPs in this study, the number
of engagement spaces increased dramatically, creating a situation of hyperpolycontextuality. These people found themselves operating across multiple
engagement spaces, bound up with distinct cultures of use, that required them to
continually apply, adapt and personalise knowledge. Their ongoing crossings of the
boundaries between these engagement spaces contributed powerfully to the
embedding of the new paradigm, apparently acting as a catalyst. Table 22 provides a
summary of how my micro-level theory addresses the research questions.
At the macro, or system of communities, level, I have explained the knowledge
embedding process as having been facilitated by the interaction of different levels, or
layers, of online communities, within an online CoP ecosystem. I have demonstrated
how a middle layer boundary spanning community (CoP E) played a key role in this
macro level embedding process, and how the roles of the connector-leader and
follower-feeder played a key part in transferring and embedding knowledge. Table 23
provides a summary of how my macro-level theory addresses my research questions.
There is duality inherent in these three sets of findings: I have presented knowledge
embedding as a process that occurs in stages at the meso level, but as a continual,
stage-agnostic process when viewed from the micro and macro levels. This is
consistent with a duality that I discovered in a review of the research literature prior to
embarking on my study. Some researchers, including Szulanski (1996, 2000), Boisot
(1998) and Kwan and Cheung (2006) have devised models presenting organisational
knowledge transfer as a staged process. The benefit of such models is that they isolate
issues and risks that pertain to different stages, highlighting relevant management
problems and solutions. Other researchers have portrayed knowledge transfer as an
ongoing process, based on a view of the organisation as a fundamentally social
system. For example, Nonaka (1998) has highlighted the continual role that humans
play in internalising, socialising knowledge, and in externalising it (making it explicit)
and combining it; while Orlikowski (2002) has presented employees as engaged in a
continual process of knowing.
I have come to see these two views as being complementary, or simultaneously true.
The outcome of research into knowledge transfer depends not only on one’s
perspective and their level of analysis, but also on the way in which knowledge is
viewed and the form that it takes. The creators of stage-based process theories (such
as Szulanski, ibid) have studied the transfer of discrete items of organisational
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knowledge. Such research focuses on tracking the uptake of these items by the
organisation over time. In a similar vein, my meso-level analysis investigated how
CoPs facilitated the progressive embedding of the new way in schools, based around
the introduction of school-specific teaching approaches, such as inquiry learning.
However, if one is studying the embedding of knowledge at a more abstract level, as
was the case with Orlikowski’s investigation of the evolution of workers’ collective
capability, the main concern is with the identification of ongoing processes. Similarly,
my macro- and micro-level analyses aimed to identify how the new way, as a generic
paradigm, was embedded. Rather than tracking the uptake of a specific knowledge
object, these perspectives account for the embedding of a broad set of related ideas
and themes.
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Macro-level theory: Overview
At the macro (system of communities) level, embedding of the new way was driven and
sustained by interactions between CoPs. Knowledge was brokered by individuals in two nonofficial knowledge broker roles in a boundary spanning middle layer community: the visible
connector-leader and the invisible follower-feeder.
Question 1: How do online CoPs facilitate the transfer and embedding of professional
knowledge?
Interactions between online CoPs in a complex CoP ecosystem (Castro, 2006) facilitated
the transfer and embedding of knowledge.
A virtual middle layer community of distributed individuals functioned as a boundaryspanning structure, connecting CoPs and forming a hub in a knowledge value chain.
Question 1(a): What are the technologies, roles and other factors that help online CoPs to
embed knowledge?
Technologies: Specific tools and technologies contributed to embedding as follows:
Free Web 2.0 tools led to the emergence of a distributed leadership system and a
middle layer CoP of knowledge brokers.
RSS feeds and tagging (social bookmarking) facilitated focusing and aligning and
amplified the impact of strong ideas, promoting convergence.
IM and email facilitated invisible communications between CLs and FFs, enabling the
delivery of relevant knowledge to school CoPs.
Roles: Connector-leaders (CLs) & Follower-feeders (FFs) were unofficial knowledge brokers
CLs were active, core members of the middle layer community and leaders in local
online CoPs. FFs were invisible, peripheral members of the middle layer community
who were change agents in schools. CLs and FFs contributed to embedding by driving
the five key embedding processes:
Focusing: CLs promoted focusing by establishing foci for blogs; scanning, screening and
filtering content for fit; sorting and classifying content (tagging); promoting, extending
and remixing content; matching knowledge to needs of local CoPs, and feeding content
to FFs (push & pull).
Persuading: CLs had a strong persuasive influence. CoP E was a community of passion
where persuading was the norm. CLs authored, promoted, echoed, and fed persuasive
arguments to each other and FFs, who recycled them in face-to-face settings. FFs (and
CLs) supplied CLs with examples of emerging practice that supported the CoP’s views,
conferring street cred that increased CLs’ status.
Aligning: CLs promoted system-level alignment of ideas by amplifying the impact of
influential edubloggers (echoing and remixing), commentating in a group (e.g. via IM
during conferences), sharing successes and problems, and benchmarking. They aligned
in defensive clusters when under attack.
Adapting: CLs facilitated adapting by helping each other and FFs (with just-in-time
problem solving), sharing successes and problems, benchmarking, brokering
connections and solutions), and matching up theory and practice.
Owning: CLs facilitated owning by matching content to local needs and increasing
relevance by contextualising, translating and adapting it .
Other Factors: The norms of blogging in a community of passion encouraged persuading and
aligning (citing, linking, agreeing, recombining, critiquing).
Question 1(b): What is the nature of the knowledge embedding process in online CoPs?
The embedding of knowledge was a continual process driven by boundary-spanning
knowledge brokers and community-specific norms. Knowledge was continually recycled
and adapted in ways that reinforced the emerging paradigm.
Table 23: Overview of how the macro-level theory answers the research question(s)
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9.4 Limitations
The key limitation of this research project is that, as is typical of case-based research,
the results are strongly contextual. They are therefore unable to be readily transferred
to other contexts. As interpretivist theory, the results outlined here represent my
subjective interpretation of events and their significance. They also need to be seen as
part of larger set of more complex events that occurred in reality. Those who seek
parsimony and simplicity in IS theory would see these factors as limitations.
A further limitation arises from the fact that my understanding of teachers’ emerging
knowledge and how it impacted on their understandings and classroom practice was
based largely on their subjective, retrospective reports and recollections. It is not
possible to know how closely their reports resembled what actually occurred, but it is
likely that hindsight led to some ‘collapsing’ of events. For example, in interviews, some
teachers recalled having made a rapid decision to come on board, but facilitators noted
that in their experience, making a decision with this speed had been rare. (Research
by Wagenaar (1986) has shown that people’s memories can be highly unreliable when
it comes to orientating events in time). I aimed to infer the sequence of events by
matching up teachers’ verbal recollections of events with time-specific online data in
forums and/or blogs. However, it was often difficult to establish the exact sequence of
events. There is a related risk in some schools and/or teachers may have exaggerated
the extent of embedding of the new way that had occurred, with the aim of appearing to
be progressive.
I have noted in Chapter 7 that there was, to some extent, a meso-level bias in the
views of knowledge embedding provided to me by my research participants. Their
focus on change that had occurred at the organisational level appears to be due, in
part, to the large proportion of school leaders and change agents in my sample. This
undoubtedly arose from my need for schools to select individuals who were
participants in online CoPs; and perhaps from schools’ desire to promote the favoured
institutional view. More imaginative understanding (Charmaz, 2006, p.126) was
required from me as a researcher when investigating the micro- and macro-level
facilitating mechanisms. I compensated for this imaginative input by conducting
thorough analyses of online records and by triangulating online and offline records.
CoPs in which the embedding of new professional knowledge was seen to have been
successful formed the basis of my research case. While this was necessary in order to
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answer my how question, it can be seen as providing limitations in terms of my
exposure to the barriers operating against the phenomenon I investigated.
Nonetheless, even in the selected research context, I was able to identify some key
barriers to the effective utilisation of online communities to support professional change
via knowledge embedding.

9.5 Relationship of key findings to existing theory
Table 24 relates my findings to the previous ‘baseline’ position, as established in the
literature summary (see chapter two, page 55). It provides a detailed summary of the
relationship between my major findings at each level and existing theory (or gaps in the
body of theory). I discuss the key theoretical relationships in the implications section
that follows.

9.6 Implications of this study
This study has a number of implications for practice and research. I first consider its
general implications and then discuss specific implications that arise from the meso-,
macro-, and micro-level findings.

9.6.1 Potential of online CoPs to drive professional change
This study suggests there is potential to use online CoPs as a tool to help drive
professional change – not merely to promote the acquisition of new procedural
methods, but to foster a deeper change in the way in which professionals conceive of
their role and its source of value. In this study context, this influenced professionals’
motivation to enact and sustain meaningful change in their practice. Online CoPs
appear to be well suited for supporting change strategies that take an empirical rational
and/or normative-re-educative approach (Chin and Benne, 1969).
The empirical-rational (ER) approach drives change through understanding and
reasoning. It relies on convincing people of the value of change. The online CoPs in
this study facilitated ER change by (a) promoting focusing on change-related themes,
(b) facilitating persuading through the seeding and cultivation of powerful themes, (c)
promoting theory-practice crossings in which teachers interrogated their practice in
light of new ideas and (d) fostering owning of an emerging paradigm.
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Relationship of key findings to existing theory
Overview

Meso
view

Micro
view

Macro
view

Shows how macro- and micro-level embedding processes operate concurrently
with organisational level processes. Suggests the potential for multi-level
research that investigates interdependencies of these processes.
Demonstrates a duality in the knowledge embedding process, helping explain
the tension in KM literature between an ongoing process view (e.g., Orlikowski,
2002, Nonaka, 1998) and a staged view (eg. Szulanski, 2000). In this study, the
staged view accounts for the embedding of specific knowledge (models, or
boundary objects) in schools, whereas the continual process view illustrates the
progressive embedding of a larger paradigm at the individual and system level.
Builds on research into organisational knowledge transfer by focusing on a key
aspect of knowledge transfer; the knowledge embedding process. This has been
identified as a key gap in KM (Argote et al., 2003).
Identifies a model for knowledge embedding, the Knowledge Embedding Cycle.
Unlike linear models of knowledge transfer, the KEC shows embedding of new
paradigmatic knowledge as being staged, but cyclic and iterative.
Provides a context-specific view of the evolution of embedded (or sticky)
knowledge in an organisation. Previous efforts have focused on identifying how
to unstick sticky knowledge (Szulanski, 2000)
Builds on research positioning knowledge transfer as driven by boundary
crossing (Ancona and Caldwell, 1992, Levina and Vaast, 2005, Pawlowski and
Robey, 2004). Identifies a new type of boundary, between engagement spaces,
within online CoPs. Illustrates how ongoing crossings between engagement
spaces can lead to the embedding of personal knowledge.
Builds on research into expert cognition, extending the concept of professional
polycontextuality (Engeström et al., 1995, Goodwin, 1990, Reder, 1993). Online
CoPs dramatically increased the situation of polycontextuality faced by change
agents, leading to hyper-polycontextuality, which in turn promoted embedding.
The specificity of the individual-level embedding mechanism underlines the
importance of Personal KM; an under-researched area of KM (Pauleen, 2009).
Updates research into online CoPs by presenting the CoP as a complex,
polycontextual environment rather than a single shared space. This can be seen
as an extension of Castro’s (2004,2006) online CoP ecosystem.
Updates research into online communities by investigating the workings of a
complex online CoP ecosystem (Castro, ibid) that includes a blogging community
and considers its interaction with forum-centric facilitated CoPs. Illustrates how
knowledge flows within this complex, tiered online CoP system.
Introduces the concept of a middle layer knowledge broking community,
elevating the concept of boundary crossing to a structural level.
Enriches the existing body of research into the role of the knowledge broker in
knowledge transfer, identifying two new roles, the Connector Leader (CL) and
Follower-Feeder (FF). Identifies a series of knowledge embedding practices
performed by online knowledge brokers and challenges the traditional concept
of the lurker (Nonnecke et al., 2006, Rafaeli et al., 2004, Soroka and Rafaeli,
2006) as being an unproductive member of online CoP.

Table 24: Relationship of key findings to existing theory
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The normative-re-educative (NR) approach is based on accomplishing change
through cultural and social means. It aims to establish new norms and values and
foster commitment to these. The online CoPs in this study supported NR change by
(a) helping establish new communication norms, (b) facilitating persuading (leading to
questioning of traditional values and normalising of the new student–centred
approach), (c) promoting the ongoing aligning of interpretive frameworks and beliefs
amongst individuals, and (d) facilitating a culture of just-in-time professional support.
In this study, the rational and empirical aspects of change were deeply intertwined,
largely owing to the brokering role of CoP E, a community of passion, whose values
and beliefs were inseparable from the knowledge they circulated amongst CoPs.
Implications for practice:
If online communities are to successfully drive change, the approach taken should fit
with one, or both, these types of change strategy. (It would seem inappropriate to try
to use online CoPs to drive power-coercive change.)
Implications for research:
Online collaboration tools have previously been seen as suitable for supporting the
sharing and incremental refinement of knowledge (Wagner and Bolloju, 2005). This
study indicates a greater potential for use of these tools by a CoP, if effectively
managed and combined with a clear sense of focus and vision. There is an
opportunity for future research to explore the suitability of online CoPs to drive ER and
NR change, and clarify how to best design CoPs for each approach.

9.6.2 Understanding how knowledge is embedded
Thus study has extended KM research by exploring the process of knowledge
embedding, or deep knowledge transfer, in the context of professional change. It has
developed a multi-level theory of how embedding was facilitated by online CoPs and
has isolated five fundamental processes – focusing, persuading, aligning, adapting and
owning – that promoted the embedding of transformative knowledge. These processes
were driven by embedding-facilitating mechanisms at all three levels of analysis –
meso, micro and macro.
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Implications for practice:
The five processes could be used as a tool to guide and streamline the application of
online CoPs where professional change is the goal. Although online CoPs were
complex, with multiple dimensions, technologies and cultures of use, the embedding
processes played a constant, easy-to-understand role in promoting embedding.
In the study context, the MOE had placed an emphasis on using evidence to drive
professional change. However, teachers’ explicit use of evidence played little part in
the embedding process, which relied more strongly on persuasion. The embedding of
evidence-based knowledge may be best accomplished through the seeding of powerful
content (based on evidence) and recruiting appropriate people as influencers.
Implications for research:
The five knowledge embedding processes could be tested in other contexts to
determine their transferability.

9.6.3 Multi-level theory of knowledge embedding
This study identified three complementary knowledge embedding facilitating
mechanisms that were simultaneously operating at the meso, micro and macro levels
of the research case.
Implications for practice:
This suggests an opportunity to utilise online CoPs in a targeted way to promote
professional change at any, or all, of these levels. This is of particular relevance to
those planning change at industry level, and to those such as government whose
objective is system-level change. The study highlights the need for stakeholders to
consider the level(s) of the system at which embedding is required and to manage
accordingly. If taking a whole-of-system perspective it is necessary to recognise that
the mechanisms operating at different levels are complementary and that
interdependencies are involved: For example, the ability of online CoPs to sustain
change at macro (system) level relied on the brokering activities of people who play
meso-level leadership roles in organisations involved in fixed-term change
programmes. Issues arise from the fact that the macro-level value provided by these
people may not be recognised by their employers, and that the funding models
designed to support fixed-term organisational change cannot support longer-term
macro-level brokerage. Whether these problems are offset by the reputational gains
made by individuals in their informal system-level leadership roles is unclear.
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The need for strong leadership, and other facilitating factors outside the scope of this
study, should not be overlooked.
Implications for research:
Applying a multi-level approach is a suitable way of acknowledging the complexity
involved in the context of transformative professional change: A single theoretical
perspective can provide only a partial explanation for a complex phenomenon
(Edwards, 2005, p.269). The multi-level view does, however, raise questions regarding
the interdependencies of mechanisms operating at different levels. It was beyond the
scope of this study to investigate cross-level interdependencies, but future studies
could do this. For example, there is an opportunity to consider in detail how individual
(personal) knowledge is embedded in the organisation (becoming organisational
knowledge) and organisational knowledge is embedded in individuals (becoming
personal knowledge). Zhang (2009) has proposed a framework for these reciprocal
processes of personalising and organisationalising.

9.6.4 Knowledge embedding as a staged and an ongoing process
This study suggests that it is useful to view the process of embedding knowledge as
both a staged and an ongoing process: The meso-level KEC was a stage-based
model, but also a spiral. The embedding facilitating mechanisms operating at micro
and macro levels were continuous processes.
Implications for practice:
Where the intent is whole-of-organisation alignment and change, it is useful to view
embedding as a staged process. However, it is also useful for managers to take a
micro-level view, recognising that staff have individual needs: They need opportunities
to apply, adapt and personalise new knowledge in the company of like-minded peers.
Likewise, appreciation of the ongoing nature of macro-level knowledge-brokering
activities would help managers understand the value provided by knowledge brokers.
Implications for research:
The three-level theory casts a new light on the apparent dichotomy in the literature,
illustrating that it is useful to view KT and embedding as being simultaneously a stagebased and an ongoing processes. The perspective taken is linked with the intended
outcomes and the level of analysis (e.g., anchoring of a whole-of-school approach
versus building deep personal understanding). It would be useful for researchers to be
aware of the value of both perspectives when undertaking research in this area.
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9.6.5 Underestimating the value and complexity of online CoPs
In this study, the value and complexity of CoPs went unrecognised by many
stakeholders. This was partly because many participants conceived of online CoPs as
discrete online spaces, and partly because they were unable to see the invisible
dimension of online CoP activities that accounted for much of their KT and
transformative power. This study uncovered a significant amount of invisible online
activity amongst community members, often undertaken via IM tools. This invisible
activity helped to drive and embed professional change, and to influence other, more
visible, online activities, as well as events in the workplace.
The study also exposed a complex reality in which online CoPs formed part of a
polycontextual socio-technological system: Diverse technologies were bound up with
distinct cultures of use, and knowledge continually flowed between online and offline,
formal and informal, and visible and invisible engagement spaces. The crossing of
ideas, beliefs and norms between online and offline engagement spaces promoted
individual transformation, yet was invisible. Likewise, the side-conversations that
promoted collegial aligning and KT between connector-leaders and follower-feeders
were invisible, as were the online-offline brokering activities of follower-feeders.
Implications for practice:
These findings demonstrate a need for organisations to develop a more complex
conception of online CoPs; one that recognises their significance as part of a
multiplicity of professional engagement spaces and therefore allows for their role in
facilitating online-offline interactions. This in turn should foster valuing of the roles of
key players. Practitioners and researchers alike would benefit from an awareness of
the invisible dimension of CoP activity. The aim should not be to monitor this invisible
activity, but to be aware of it, and foster it so that it supports community needs.
Implications for research:
My conceptions about online CoPs were challenged by my discovery of an active
online CoP of bloggers in this study. Recognition of this CoP led me to richer findings
than would otherwise have been the case. This illustrates how vital it is for researchers
to recognise the complex and diverse nature of contemporary online CoPs and reflect
this in their studies. In particular, it is important to consider CoPs’ use of diverse tools
(which I suggest are best conceived of as engagement spaces) and to recognise the
existence of overlapping CoPs.
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This study also demonstrates the value of taking a holistic view of online CoPs. For
example, when CoPs have both online and offline dimensions, the value of the online
dimension can only be understood by considering how it operates in relationship to the
offline dimension. Likewise, the value of the visible dimension of online CoP activity is
best understood by considering its relationship to the invisible dimension. A surprising
number of studies view online CoPs as if they exist in total isolation from other
contexts. Even in the case of virtual communities (such as CoP E) there are likely to
be interactions with other CoPs. By acknowledging this kind complexity, future studies
of online CoPs may lead to a richer understanding of CoP dynamics.

9.6.6 Emerging ecological themes
This study has identified a number of ecological themes that are worthy of exploration:
The online CoP environment exemplified Castro’s online CoP ecosystem. Within this
ecosystem, connector-leaders and follower-feeders played symbiotic roles, as did
thinker-doer buddies. Knowledge was recycled and recombined as it was passed from
primary consumers (connector-leaders) to secondary consumers (follower-feeders) and
those who ‘fed’ off them (regular teachers). This was reminiscent of a food chain or
web. By applying an ecological lens, future interpretive studies may uncover new
insights into the workings of online CoPs.
This study also suggests an opportunity to research the theme of succession in
relationship to the development of an online CoP ecosystem. Succession is the gradual
supplanting of a plant or animal community by another. (In NZ, manuka trees can
flourish on bare soil, providing a nursery environment in which forest seedlings are
protected as they grow. As they mature, the forest trees take over.) In the ICT PD
clusters, formal online CoPs provided finite value – they were a powerful means of
bringing staff on board, uniting interpretive frameworks and establishing new cultural
norms. However, the sustaining of change appeared to be dependent on a shift on the
part of key participants towards using more informal, distributed CoPs within online
networks. The timing of the transition to this informal system may be critical in order to
build on the success of local CoPs before they have outlived their purpose. The
ecological theme of succession could be a useful framework to apply in studies.

9.6.7 General theoretical implications
The study resulted in a three-level explanatory theory. Although explanatory theory
does not aim to predict and or produce testable propositions (Gregor, 2006, p.630) it
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can be a useful input into two other types of IS theory: theory for explaining and
predicting and theory for design and action (ibid). Future studies could build on my
explanatory findings to develop more transferable and predictive theory. For example,
the KEC could be developed into a predictive tool for by testing it in other settings
(perhaps using action research) and my theory about how polycontextuality promotes
personal embedding of knowledge in online CoPs could be further explored and tested.

9.6.8 General methodological implications
Some of my research methods may be of value to future research. My use of diverse
data sources (combining interviews with analysis of online data) proved valuable in
exposing the significant invisible dimension of online CoPs. Without combining and
triangulating these rich data sources the results would have been considerably less
rich: The invisible dimension of online activity, the micro-level crossings mechanism,
and the online-offline brokering practices of follower-feeders would have remained
invisible. With the expansion in IM there is a significant opportunity for future studies to
explore the interaction of the visible/invisible duality of online CoPs in more depth.
Gaining greater access to IM records would facilitate this.
My analysis of the development of discrete themes over time as they crossed
engagement spaces was a valuable way of tracking KT and embedding. Future studies
could extend this approach; for example, tracking the system-level transfer and
embedding of a single theme within a finite time period. Finally, my use of an
iteratively developed interpretive toolkit may be of interest to other interpretive
researchers.
I now consider implications of the meso-, micro- and macro-level findings.

9.6.9 Implications of the meso-level findings
At the meso (organisational) level, the embedding of knowledge followed a six-stage
knowledge embedding cycle (KEC). Different issues and activities characterised each
stage of the cycle, with online CoPs playing a changing role.
Implications for practice
Subject to further testing, the KEC could become a useful framework for managers,
promoting an awareness of stage-dependent issues and guiding their application of
online CoPs. Coming on Board was supported by an official, facilitated online
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community. There was a shift to a dependence on a non-official, distributed online
CoP to support Staying on Course. During Anchoring, the official CoP was again
needed to aggregate school-specific knowledge. This suggests the need for managers
to cultivate the kind of online environment that suits their organisation’s state and stage
of knowledge. It may be useful to alternate the periodic reinvigoration of official online
communities with the recruitment of individuals to more informal, distributed
communities. It seems there is also a need to balance inward-facing and outwardfacing roles.
Another key issue is the problem of the sustainability of online communities. To truly
embed a new teaching paradigm, a knowledge embedding spiral was seen by some
participants as being necessary, with each successive cycle reinforcing the previous
one. In the schools and clusters studied, one KEC had taken three years to complete,
by which time schools’ funding for an online facilitator had been exhausted. As schools
embedded a specific teaching approach, the need for a centralised online community
diminished, and the need for individualised support increased. This support was
provided largely met by those in change agent and unofficial leadership roles, often in
the evening, via their connections with the distributed online community, CoP E.
However, the availability of funded release time from classroom duties remained an
enabler of online participation, and at least some of the holders of voluntary roles had
some form of programme-related government funding. It is unclear whether the
distributed online CoP system would be sustainable without this funding. In addition, for
schools to bring reluctant practitioners on board would require a second cycle, but it is
unclear whether this could be achieved without the official online community. Given
staff turnover and the need for ongoing KECs, it would seem pragmatic for
organisations to aim to retain an official, facilitated online community.
Implications for research:
Previous models of KT employ a linear model with a fixed endpoint, but key research
participants suggested that a spiral model – comprising successive KECs – was more
suitable for explaining the process of sustained embedding. It would be beneficial to
test the KEC model in other contexts and refine it (for example, using action research),
with the aim of developing it into a management tool. It would also be useful to
conduct longitudinal research into knowledge embedding to ascertain the applicability
of the spiral model over, perhaps, a 5-10 year period.
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9.6.10 Implications of the micro-level findings
My micro-level findings illustrate how individuals’ participation in diverse engagement
spaces promoted personalising and owning though the continual need to adapt and
recontextualise knowledge.
Implications for practice:
Managers would benefit from recognising the totality of online and offline, formal and
informal, and visible and invisible interactions in embedding new professional
knowledge. (Such a holistic view of community was evident to very few of those
interviewed, with the result that the value and impact of the online dimension of CoPs
was poorly recognised.) Managers should encourage the shared use of a range of
complementary tools and ensure that CoP members understand the value of different
engagement spaces. (For example, the cultures of use linked with blogs and forums
encourage the matching up theory and practice, while IM culture encourages mutual
alignment.)
Today’s online CoPs are operating in a more complex environment than early
generation CoPs. The uptake of user-centred Web 2.0 collaboration tools, and the
resulting distributed nature of conversations, can be seen as dramatically enhancing
the situations of polycontextuality and boundary crossing that professionals have
historically faced (Engeström et al. 1995, Goodwin 1990; Reder 1993). It is possible
that this enhanced polycontextuality, when leveraged appropriately by a changefocused community, has the potential to facilitate deeper professional knowledge
transfer than might otherwise occur in situations where individuals have little sustained
face-to-face contact. Further study is needed to explore this possibility.
Implications for research:
My theory at this level is a novel contribution to IS research. I have combined the
concept of boundary crossing (Ancona & Caldwell, 1992; Levina & Vaast, 2005;
Pawlowski & Robey, 2004) with the concept of polycontextuality from studies of expert
cognition (Engeström et al., 1995; Goodwin, 1990; Reder, 1993) to explain how
knowledge embedding was facilitated at an individual level for active members of
online CoPs. The specificity of the knowledge-embedding mechanism at this level
underlines the importance of Personal KM, an under-researched area (Pauleen, 2009).
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Rather than viewing online CoPs as a group of users using different tools, I have
conceived of the CoP as a set of diverse professional engagement spaces in a sociotechnological system. This system was characterised by multiple dualities of context
and governed by cultures of use (arising from human-technology interaction) that
placed contextual demands on users. The study identifies a new type of boundary: the
boundary between engagement spaces in online CoPs. When individuals undertook
crossings between these spaces they needed to adapt, recontextualise and
personalise knowledge to meet these demands (e.g., using themes in an original way,
providing evidence, justifying a stance with theory). This stimulated deeper thinking,
building personal understanding that led to owning of knowledge. In the CoPs I studied,
there had been a dramatic expansion in the number of engagement spaces, leading to
a situation of (hyper) polycontextuality and resulting in more frequent crossings than
before. This seems to have acted as a catalyst for personal knowledge embedding.
Situated learning theory (Lave and Wenger, 1991) underpins early studies of CoPs, but
cannot account for knowledge embedding in polycontextual CoPs, where participants
are constantly becoming re-situated. My crossings theory provides an alternative
explanation for how knowledge is embedded by individuals in such contexts: The
individual professional is a boundary spanner in a complex CoP environment made up
of multiple engagement spaces. This emergent theory represents only part of my
findings and requires further exploration. Future investigation of crossings would ideally
be conducted in real-world settings. A useful approach would be to focus on tracking
specific ideas and themes as they are embedded over time. Data from visible and
invisible online sources should be included and triangulated with interviews and
perhaps observations.

9.6.11 Implications of the macro-level findings
At the macro level, the study illustrates the workings of a complex multi-layered online
community, or online CoP ecosystem (Castro, 2004, 2006). This system comprised
formal, facilitated, closed, forum-based communities and an open, informal online
community based around Web 2.0 technologies. The macro-level findings extend the
theme of boundary spanning in KM, identifying a middle layer community as playing a
key knowledge-brokering function. I identified two types of boundary spanner in this
community who played complementary roles: the visible connector-leader (spanning
online boundaries) and the invisible follower-feeder (spanning the online-offline
boundary). Connector-leaders played non-official, but critical, roles in brokering
knowledge. The activities were sophisticated and their skills and understanding had
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been built over time. They also had natural connector and leader attributes. Followerfeeders were knowledge brokers who helped drive change by bringing online
community knowledge into the workplace. Their activities resulted in online
communities having an indirect influence on the so-called regular teacher.
Implications for practice:
It is not feasible for managers to aim to build a complex online CoP structure from
scratch. It would be better to seek out and leverage existing online CoPs and foster a
connecting layer, or sub-group of connector-leaders. Similarly, connector-leaders
cannot easily be ‘made’. It is better to identify and recruit people with appropriate
attributes, connections, skills and knowledge. It is also necessary to ascertain how
these intermediary roles should be recognised, funded and sustained.
The fact that CoP E was a community of passion was a key finding: Individuals who
care about the ideas they are passing on are likely to be more effective than those who
do not. Managers should encourage those with passion for an emerging professional
approach to connect with like-minded others. They should also encourage internal
change agents to communicate with suitable online influencers and allow time for this.
There was under-recognition of the value of connector-leaders and follower-feeders;
knowledge brokers who operated across system boundaries. Some connector-leaders
expressed feeling undervalued. This is unsurprising, given that schools have no
responsibility for system-level change and traditional staffing structures do not support
such roles. It is unclear how best to support these broker roles, but if online
communities are to play a meaningful part in promoting knowledge embedding, existing
staffing models and ways of recognising value will need to be replaced with new
models and means of recognising the value of brokering activities.
The invisibility of the follower-feeder role can be seen as presenting a barrier to gaining
ongoing stakeholder support to online CoP initiatives. In this study, some people in
leadership positions portrayed connector-leaders as likeable, albeit socially deprived
eccentrics, whose long hours of extramural online activity had little relevance to the
regular teacher. Upon reflection, this is unsurprising: The true value of connectorleaders could only be seen when the role of follower-feeders was taken into account,
yet the invisibility of follower-feeders’ interactions with connector-leaders made this
value impossible to recognise. Taking a system perspective is undoubtedly difficult for
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those inside the system, but failure to do so could lead to the kind of problem that
occurs if a key species is removed from a functioning ecology.
Implications for research:
Connector-leaders spanned the boundaries of two or more online communities and
were members of an international network. They were therefore in a position to
combine the value of CoPs and networks. Future research could consider in depth how
such knowledge brokers operate and the benefits they provide. Connector-leaders had
different individual attributes (for example, some were natural thinkers while others
were doers). There is an opportunity for future research to consider the workings and
make-up of such a distributed community in more depth. Perhaps, for example, there is
a desirable degree of diversity, an identifiable range of complementary facilitating
attributes, or an optimum number of members.
The discovery of the follower-feeder’s critical role is significant because it challenges
the somewhat simplistic lurker concept (Nonnecke et al., 2006; Nonnecke & Preece,
1999; Nonnecke et al., 2004; Rafaeli et al., 2004; Soroka & Rafaeli, 2006). Existing
studies acknowledge that little is known about so-called lurkers. My findings help to
address this gap. Follower-feeders did not lurk: They were inward-facing knowledge
brokers who spanned the online-offline CoP boundary, feeding knowledge they had
gained online from following connector-leaders to regular teachers in offline settings.
Follower-feeders were reluctant to leave visible traces in the public online record (e.g.,
on blogs), communicating instead using invisible means, such as IM. This meant that
the true nature of their role was invisible to managers; as was the role of connectorleaders in providing them with knowledge. Assumptions about the lack of value
provided by the so-called lurker may arise from a lack of recognition of what I have
termed the online-offline CoP boundary, and the need to broker knowledge across it.

9.7 Conclusion
This interpretive case research project used qualitative methods to investigate how
online CoPs facilitated the transfer and embedding of professional knowledge in the
context of transformative change. It was motivated by a lack of understanding about
how online CoPs work and how ‘deep’ knowledge transfer, or embedding, occurs. The
study also aimed to address a real-world problem: The NZ government had embarked
on a high-level strategy of embedding knowledge about effective teaching in the
schooling system. Aiming to leverage its investment in IT infrastructure, it had placed
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an onus on online CoPs to help achieve this. What was missing was a clear
understanding of how this might occur, and therefore how to facilitate the process.
The study context was a unique case; a national ICT PD programme for schools. I
analysed data from five online CoPs associated with this programme, taking a multilevel perspective. The result is a three-level explanatory theory: I found that online
CoPs facilitated knowledge embedding via complementary embedding-facilitating
mechanisms operating at the meso, micro and macro levels. These mechanisms
helped drive five fundamental knowledge embedding processes: focusing, persuading,
aligning, adapting and owning.
While subject to the usual limitations of interpretive case research, this study has
helped address the identified gaps in the literature. It has produced a rich contextual
understanding of how knowledge embedding occurred in the research setting, and how
online CoPs facilitated this. It has also produced the following insights:
•

The study illustrates the complexity of a contemporary online CoP and the value
of this complexity: The CoPs studied were part of a larger ecosystem
comprising overlapping structures and multiple engagement spaces. This
ecosystem provided a multiplicity of boundaries across which knowledge was
continuously transferred. When combined with the knowledge-brokering
activities of a community of passion, employing sophisticated cultures of use so
as to exploit the benefits of different technologies, this ecosystem enabled the
recycling and amplification of powerful themes, facilitating both local-level
ownership and system-level convergence. The polycontextuality of the new
professional environment acted as a catalyst for individuals to personalise and
embed the new paradigm, modifying their professional beliefs and identities.

•

The study has exposed the importance of various dualities in the knowledge
embedding process: Embedding was both a staged and a continuous process.
CoP members personalised knowledge as they crossed between visible and
invisible, and formal and informal, engagement spaces, iteratively matching up
theory and practice. New communication norms were established online, then
crossed into the offline workplace, setting up a virtuous cycle that helped drive
change. Connector-leaders and follower-feeders played symbiotic roles, helping
to transfer knowledge across the online-offline boundary.
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•

My findings suggest that there is a significant invisible dimension in today’s
online CoPs. Although activities based around IM, Twitter and email are easily
overlooked, they may play a key role. In this study, the use of invisible
engagement spaces facilitated deeper thinking and the alignment of
perspectives, fostering acceptance of change, adaptation and perseverance.

•

Boundary spanning has been previously identified as a promoter of knowledge
transfer. This study identifies three new kinds of boundaries: the boundaries
between engagement spaces, the concept of a boundary-spanning middle layer
community, and the online-offline CoP boundary. The online-offline boundary is
so important to organisational knowledge transfer that online CoPs may be
better conceived of as the online dimension of CoPs, unless they are entirely
virtual.

•

The study suggests a strong potential for online CoPs to be used as a tool to
support professional change strategies that use a normative-re-educative
and/or empirical-rational approach. However, it has also exposed a lack of
understanding of the potential (and actual) value of online CoPs. Key
stakeholders cannot readily see the holistic view of online CoP activity. This
was linked with an undervaluing of those who play key knowledge broker roles.
Compounding this problem, traditional staffing and funding structures do not
cater for the sustaining of system-level knowledge flows.

In summary, this study has aimed to add richness to IS and KM research by presenting
a multi-level view of how online CoPs drove the process of knowledge embedding, or
deep transfer, in the context of professional change. I believe there are abundant
opportunities for future research that takes a system perspective, particularly with
relationship to driving system-level reform initiatives.
In this chapter I have summarised my key findings and discussed their relationship to
the existing body of theory. I have also considered the potential value of these findings
to practitioners and researchers and suggested possible opportunities for future
research. I hope that this contribution will be of future use to the IS community and
other stakeholders.
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Appendix A

A.1

Project initiation documentation
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ETHICAL APPROVAL FOR INTERVIEW: INFORMATION SHEET
<Date>
Dear <participant>,
The role of online communities of practice in the transfer and embedding of
effective teaching practice
This letter follows up our recent conversation/email in which I expressed an interest in interviewing you
about how online Communities of Practice (CoPs) help facilitate the transfer and ‘embedding’ of
effective teaching practice. Prior to conducting the proposed interview, Victoria University of
Wellington requires that I obtain your written informed consent.

Purpose of Research
The purpose of the research is to identify how online CoPs facilitate the transfer and embedding of
professional knowledge. The project also aims to elucidate the process that is involved, and to identify
the kinds of technologies, roles, and other factors that contribute to this process. The research is also
being undertaken for the purposes of completing the degree of PhD in Information Systems. A
summary of the research findings will be available to participants.

Confidentiality
All raw data will be kept confidential. The collected, collated and analysed data may be published in
case studies, academic journals and/or presented at conferences. Any information and opinions that you
provide will not be attributed to you, and you will not be able to be identified in any way. There will be
an opportunity for you to review any written notes or transcripts of recorded sessions that result from
the interviews, to ensure that material is recorded accurately. Throughout the project, hard copies of
data and interview tapes will be kept in a locked cupboard in my office at Victoria University.
Electronic files will be stored in password protected files, with access being restricted to myself my
PhD supervisor. The data will be destroyed two years after the conclusion of the project.

Please feel free to contact Dr Pak Yoong on 463 5878 or our Head of School (Professor Sid Huff) on
463 5819 if you require further information about the informed consent requirement. You may
withdraw from this project at any time up until 1 November 2007, and in this case, your data will be
immediately destroyed and excluded from the study.

The consent form is attached. It includes a request for permission to tape-record interviews. The
interview will last 60-90 minutes. Please could you complete the form, sign it and return it to me in the
enclosed stamped and addressed envelope by 20 February 2007. Please contact me if you have any
questions. Thank you.
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Consent to Participation in Research
The role of online communities of practice in the transfer and embedding of
effective teaching practice

[Please mark each box with a  to indicate agreement]
1. I have been given and have understood an explanation of this research project and
the confidentiality conditions

2. I have had an opportunity to ask questions and have them answered to my satisfaction

3. I agree to be interviewed by Jocelyn Cranefield for the purpose of this research, and I
consent to the use of my perceptions, experiences, opinions and information in this
research provided they are not attributed to me.

4. I understand that all data collected (tapes and interview transcripts) will be destroyed
two years after the completion of the project.

5. I understand that I may withdraw from this project at any time up until 1 November
2007, and that in this instance, all data collected (tapes and interview transcripts) will
be immediately destroyed and excluded from the study.

6.

I would like to receive feedback on this research, in the form of a research summary

7.

I confirm that I
DO……….
DO NOT…….
have the approval of my employer to participate in this research project.

8. I agree to have interviews tape-recorded YES…….

NO…………

Name: _________________________________
Signed: ______________________________

Date: ________________________
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A.2 Preliminary interview script

Introductory Questions
1. What is your job? What is your role in the ICT PD programme?
2. What online communities (of practice) do you belong to? (Please list/describe
them: both formal and informal communities)
3. What tools/ technologies do you use within these communities? (Forums,
email, website, newsletter, listserv, blogs, websites, chat…)
4. How often do you use these tools, and what do you use them for?
Knowledge Transfer and Embedding (Individual Level)
I’m interested in understanding how professional knowledge to do with teaching with
ICT is transferred in the online environment, and especially how online communities
help to pass on new ideas, so that they’re taken up by different people or schools or
clusters…
5. What encourages you to take up new ideas? What part do online communities
play in this?
6. Please think of an example of a new teaching idea that you’ve picked up
during the ICT PD programme and that you now use in your school. What part
did online communities and technologies play in helping you establish this
idea? Can you describe the process?
7. Did any other online community (outside the ICT PD programme) play a part in
this?
8. Do you use the online medium for ‘reflective practice’? (Please describe)
9. Do you pass on your own ideas in online communities? (Please give an
example)
10. Thinking of the online communities you mentioned before, what type of
knowledge is transferred?
11. How? What sorts of things help this?
12. What problems are there?
Knowledge Transfer and Embedding (School, Cluster, National Community
Levels)
So far we’ve been talking about you as an individual and what knowledge you’ve
gained. I’m also interested in how online environment helps to pass on knowledge at
the level of the school, and the cluster, and the national community.
13. Do online communities play a part in transferring knowledge within the
cluster? How does this happen? (Can you give an example?)
14. What challenges are involved?
15. What shared ideas are there at cluster level? How are these shared and
represented online?
16. Do online communities play a part transferring knowledge within the school?
How does this happen? (Please give an example)
17. What challenges are involved?
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18. What shared ideas are there at school level? How are these shared and
represented online?
19. Do online communities help to transfer knowledge within the national
community? How does this happen? (Please give an example)
20. What challenges are involved?
21. What shared ideas are there at the national community level? How are these
shared and represented online?
22. Have ideas moved from the national community to the level of your school or
cluster? How did this happen? (Please give an example)
23. Have ideas from your school or cluster made their way elsewhere within the
national community? How did this happen? What challenges were involved?
24. What shared ideas exist at the level of the national community? How are they
shared and represented online?
Wrap Up
25. In terms of the online community environment overall, what has the biggest
impact on the transfer and embedding of professional knowledge? What kind
of knowledge is transferred most effectively in this way?
Thank you…

_________________________________________________________________

A.3 Project initiation – notice posted on listserv

Seeking Online Collaborators!
Do members of your cluster collaborate with colleagues online, sharing ideas
about teaching and learning with ICT? Do you use tools such as forums,
blogs, wikis, listervs and/or e-mail groups to support professional learning?
Jocelyn Cranefield, a researcher at Victoria University, is seeking participants
for a study that investigates how online communities of practice support the
transfer of professional knowledge. Up to six clusters will be selected to
participate in the research.
If teachers in your cluster or school are regularly exchanging ideas online with
colleagues (either within, or outside, of the ICT PD programme using any
online environment) and may be willing to participate in interviews, please
contact Jocelyn directly at Jocelyn.cranefield@vuw.ac.nz. (Confidentiality
applies.)
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Appendix B

Map of early activity (process) and issue (factor) codes
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Appendix C
Feedback wiki: sample pages
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Appendix D

Transformative change through ICT PD

Presentation slide (Ministry of Education)
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CoP

Student-Centred Learning

Teacher as Facilitator

Learning Process & Skills

Technology to Support Student

“In relation to teaching and learning, my belief is that teachers, or we

“I step back and listen to the children...allow others to

“Lest (sic) keep the focus on the learning not the tool.

“I am adapting my teaching by always thinking about

as a school, have found we are more about individual learning, and

share their understanding” (Teacher, Online Forum)

Learning
A

when and how technology can be integrated into my

with learning and thinking will always remain.”

teaching practice to enhance learning” (Teacher, Online

support the individual kids”.(Principal, interview)

(Teacher, Online Forum)

Forum)

“And they've personal ownership of what they're learning. So

“We group the children into groups of three, and we

We’re teaching the children skills to find the answers,

“We've now got groups of three and four computers being

perhaps it's more child-centred, less teacher-directed, and learning

basically just check in with each group as the process

we're not saying "This is the answer". And they're using

used within classrooms, within reading programmes,

together” (Teacher, interview)

goes along, and provide a bit of scaffolding where

the ICT as a vehicle, not just the library. (Teacher,

within maths programmes, within other areas of

necessary...the teacher is no longer seen as the body of

interview)

curriculums, suited to a group of children rather than the

knowledge within the classroom.” (Teacher, Interview)

whole class instruction. Teachers are now comfortable to
use ICT as a tool to enhance learning as a part of every day
teaching...” (Principal, interview).

C

“...there’s a change in perspective about how you view students, how

“It’s become less standing up the front talking and more

“Last year we had a school goal that every student gets

“...there’s a much more open-minded attitude towards IT

students learn – and those are quite powerful things, really. And also

sitting alongside facilitating the students learning”

sixty credits or more, and as I said, we just about

within the school and towards integrating it into the

a change in perspective about pigeon-holing students. You have to be

(Teacher, interview)

achieved that completely. This year it’s slightly deeper.

students’ learning ..” (Teacher, interview)

more open-minded to their own individual needs.” (Teacher,

It’s now looking at developing the thinking skills with all

interview)

students, so in a way it’s working on that previous year’s
target, and actually a quiet goal will be to make sure
every student gets eighty credits as well...” (Teacher,
interview).

D
E

N/A

N/A

N/A

N/A

“By the time my class (are) ready for ‘work’ the oldest Net-Gen will be

“As class discussions developed, talking partners and

38 and filling the jobs... What will that mean for my class? They will

group working and responding via the (interactive

have to adapt further, be quicker, smarter and even more determined

whiteboard) board there came a time when I felt I had

than the Net-Gen. How is that going to impact on my teaching today,

to let the pad go. Into the pupils hands. That safety net

tomorrow, next week? I introduced my kids to the concept of a wiki..

for the both my class and myself was gone. They had to

my equipment?" So it's more that. And probably the off-

It is basic, but it has them communicating, sharing and presenting

fix the mistakes themselves” (Teacher, blogpost)

spin of that has been more collaboration, more global

“Yes, the future is unclear but if they leave us armed
with the tools, shortcuts, and critical thinking skills then
they will be prepared for a lifetime of learning and
change.” (Teacher, blogpost)

their work online.” (Teacher, blog)

“I probably embed the technology now, rather than just
use it as an add-on.... When I do my planning... it's "This is
the subject that I've got to teach", or "this is the area that I
want to get across to my students. How can I do that with

projects”. (Teacher, interview)

Confirming the Knowledge Focus: Fit between the CoPs and the four subthemes of the new way
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Appendix E

B

Tools will constantly change (but)...the skills associated

that the learning process, and providing teaching strategies to

Appendix F

Finding CoP E: Reciprocal blog and Twitter linkages
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Appendix G
G.1 Activities of the Knowledge Embedding Cycle and the embedding processes they promoted
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G.2 Activities of the Knowledge Embedding Cycle
Stage-by-stage breakdown of the KEC showing how different activities promoted the five fundamental embedding
processes at each stage (Refer to Appendix G.1 for key to numbering and definition of activities)
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Appendix H

A sequence of theory-practice crossings that took place from 2007-2008,
tracing the embedding of a role play method of inquiry learning by ‘Pete’.
Annotations identify the five embedding processes; Focusing (F), Persuading
(P), Aligning (Al), Adapting (Ad), and Owning (O).
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