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Abstract

The thesis explores the role of networks and social processes in the dynamics of teachers’
knowledge through two main research questions. First, how can we characterise the
different dynamics underlying the transformation of teachers’ professional knowledge? In
particular, the thesis investigates how teachers mobilise and construct knowledge
collectively, and how this knowledge is shared and diffused within their community of
practice, as well as in their wider network. Second, how do social processes influence
teachers’ knowledge dynamics? The work focuses on highlighting the complexity of social
interactions and processes, and unpacking the ways in which these contribute to the
different dynamics of teachers’ knowledge. A mixed-method empirical investigation was
conducted in the context of a supra-network of schools in one region in France. The
quantitative component consists of two surveys - one targeting teachers, another targeting
school leaders. Data is analysed using structural equation modelling and an ego-network
analysis of schools. The qualitative component consists of case studies conducted in two
schools, to provide a deeper understanding of quantitative results.

Résumé en francais

La theése explore le role des réseaux et des processus sociaux dans les dynamiques du savoir des
enseignants a travers deux questions de recherche. Premi¢rement, comment peut-on caractériser
les différentes dynamiques qui sous-tendent la transformation du savoir professionnels des
enseignants? En particulier, la thése examine la facon dont les enseignants mobilisent et
construisent du savoir collectivement, et les mécanismes a travers lesquels ce savoir est partagé
et diffusé au sein de leur communauté de pratique, ainsi que dans leur réseau plus large.
Deuxiémement, comment les processus sociaux influencent-ils la dynamique du savoir des
enseignants? Le travail s’intéresse a mettre en évidence la complexité des interactions et des
processus sociaux et la manicre dont ceux-ci contribuent aux différentes dynamiques du savoir
des enseignants. Une enquéte empirique a méthode mixte a ét¢é menée dans le cadre d'un supra-
réseau d'établissements dans une région de France. L’élément quantitative consiste en deux
questionnaires — un qui adresse les enseignants, 1'autre qui adresse les chefs d'établissement. Les
données sont analysées a l'aide de la méthode d'équations structurelles et d'une analyse du ego-
réseau des €coles. L’¢lément qualitative consiste en des études de cas menées dans deux écoles,
qui fournissent une compréhension plus approfondie des résultats quantitatifs.
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Why teachers’ knowledge? -
Introduction and rationale

Teaching as a social practice is embedded in a rapidly and continuously changing environment.
Societal megatrends, such as digitalisation, globalisation, climate change, growing inequality and
demographic changes are transforming education. Navigating this complex environment means that
teachers need to constantly adapt to change, in particular by developing their competences continuously.
At the same time, social pressure on teachers has been increasing in the last decades. Society sets
complex expectations for them: teachers need to meet the individual needs of increasingly heterogeneous
groups of students, develop transversal competencies or “21st century skills”, collaborate with their
colleagues as well as with other professionals, and work with parents. In order to understand the
transformation of the education system and of education policies, it is key to question the nature and
dynamics of teachers’ knowledge and the new conditions for their professional learning in light of emerging

social configurations.

Educational research and education policies stress the key role of teachers in the success of
school systems. International organisations, think tanks and consultancy companies describe teachers as
“knowledge professionals” who need to learn continuously in order to make informed professional
judgements that support students’ learning on a daily basis (Barber and Mourshed, 20071;; European
Commission, 2015p;; Schleicher, 2016;3; OECD, 20054). Research studies offer various
conceptualisations and models of teachers’ knowledge and learning, and measure their “effectiveness” or
“quality” based on these. When these studies gain international scale, they potentially create a competitive
and normative pressure for teachers (such as the Programme for International Student Assessement
[PISA] of the OECD) (Lawn and Normand, 2015(s)).

Previously, most studies used simple proxies for teachers’ knowledge such as qualifications,
degrees earned or years of experience. More recently, research started to develop direct measures of
teachers’ knowledge. Building on these, some recent initiatives — such as the Teacher Education and
Development Study in Mathematics (TEDS-M) study conducted by International Association for the
Evaluation of Educational Achievement (IEA) or the Teacher Knowledge Survey developed in the Centre
for Education Research and Innovation (CERI) at the OECD - assess teachers’ knowledge. These
international assessments, however often focus on what is “easy to measure”, i.e. the cognitive knowledge
of teachers, for example related to their content knowledge in a school subject, or their knowledge of

pedagogy, whereas they rarely investigate teachers’ social knowledge and skills. For example, the seven
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areas of teacher knowledge in Shulman’s typology (Shulman, 1987), which is a commonly used
framework for investigating teachers’ knowledge, do not include essential intrapersonal skills such as
intellectual openness, work ethic or conscientiousness. Moreover, skills such as collaboration and
leadership, the importance of which is underlined today by numerous studies, are rarely taken into account

in these various conceptualisations and typologies.

Finally, most international comparative studies investigate teachers’ individual knowledge. While
this is still relevant, collective knowledge interpreted in the context of a community or a professional
network, becomes increasingly more important with the transformation of society. Understanding this
shared or collective knowledge, studying how it interacts with teachers’ individual and social
characteristics, and how it relates to the social environment is only in early stages of research. Due to the
significance and high stakes of models and conceptualisation of teachers’ knowledge in the paradigm of

the 21st century “knowledge society”, they deserve a sociological investigation.

The debate on teachers’ knowledge does not stand in a vacuum; it is part of a larger discourse on
the profession and professionalisation. Analysing the discourse on professionalism is a powerful tool for
understanding professional and social transformations (Evetts, 2009(7;). What are the underlying norms
involved in redefining the expectations from teachers as professionals? How to account for new
arrangements between research, policy and practice?

The first objective of this thesis is therefore to investigate what the broad context of the teaching
profession and discourses on professionalism imply for teachers’ knowledge and how models and
conceptualisations of teachers’ knowledge translate into various educational contexts. To open a critical
space, | will explore the contributions, but also the limitations of these models. | will also investigate how
knowledge manifests in areas that are more difficult to codify such as collaboration, leadership,
organisations and networks. This research intends to contribute to a more comprehensive understanding
of professional knowledge within the broader context of the restructuration of education systems and

policies, and its effect on a professional group with a history and a unique identity (Sachs, 2010g)).

Teachers’ knowledge, whether we consider the individual knowledge of a teacher or the collective
knowledge of a professional community or the profession, is however not static. It is continuously shaped
by initial training, professional development and experience, but also through social processes such as
collaboration and networking. Some of the key questions that have been troubling the education research

and policy community in recent years are in one way or another related to these dynamics of knowledge.

The dynamics of knowledge have been approached from different aspects. First, an influential line
of thought advocates for teaching to become an “evidence-based” profession that systematically integrates
emerging evidence into professional practice. Accumulating and systematising research to build a strong
evidence-base on “what works” in teaching, i.e. what practices produce higher outcomes, has been an
attractive narrative in the early 21st century’s political context (Hargreaves, 1996q; Goldacre, 2013107). It
has been taken up by education policy in increasingly more countries, and particularly strongly in the

Anglo-Saxon world. The evidence-based paradigm builds on a straightforward logic: research establishes
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what works, teachers use this evidence base, and student outcomes will increase. Governments therefore
invested considerable amounts into “brokerage agencies” that were tasked with translating and transferring
evidence to teachers. However, many of the early initiatives assumed a linear knowledge transmission
model, which did not take into account the complex patterns of relationships and the nature of interactions
between diverse actors (Best and Holmes, 201011). A number of education research studies started to
examine how knowledge, emerging from research, is disseminated and mobilised among teachers. As a
result, linear models have been revisited during the last decade, and recent policy frameworks try to build
on more complex models. At the same time, many critiques of the evidence-based paradigm have pointed
to the narrow conceptualisation of “evidence” and its conflict with professional judgement, as well as the
moral and ethical dimensions of teaching (Biesta, 2007}12;; Hammersley, 200513)). Today, the world of
researchers is largely split between strong advocates of narrow understandings and fierce opponents of
the paradigm. While teachers are increasingly more pressured to keep up with research on teaching and
learning, to date research has not been able to offer meaningful conceptualisations of the relationship

between research and professional practice.

Second, generating and scaling innovation have become dominant demands for educational
services in the past decades. To respond to the complex set of challenges outlined above, teachers and
schools constantly need to develop local solutions and also adopt innovations from others (Paniagua and
Istance, 2018[14)). As knowledge is a fundamental element of innovation (Dankbaar, 200415; Salling
Olesen and Ellstrom, 2010y16)), the “innovation imperative” have major implications for the transformation

of teachers’ knowledge: How do teachers construct new knowledge locally?

Organisational management literature addresses the question of knowledge creation with the
objective to make firms and organisations more productive and capable of innovation. One key focus is
knowledge management, which involves understanding the dynamics between codified and tacit
knowledge (Cowan and Foray, 199717;; Johnson, Lorenz and Lundvall, 2002}1s}; Kimble, 201319), and how
these relate to creating new knowledge. While organisational management studies have contributed with
useful insights into the functioning of business and industry firms, they fail to account for some of the
specificities of schools. In particular, they do not consider the intensity of interactions between teachers
and students, and the ways in which these affect teachers’ knowledge. They also fall short on
understanding the impact of the context, i.e. the ways in which schools and teachers are embedded in a
wider socio-political field. In addition, they often build on normative and functionalist assumptions that are

not directly relevant for education such as productivity, innovation and growth.

The second objective of this thesis is therefore to examine the conceptualisation of the dynamics
of teachers’ knowledge within the context of the transformation of education systems and schools. It will
seek to explore the complexity of interactions and exchanges between the various educational actors —
teachers, researchers, policy makers, etc. — with a view to proposing an alternative for the normative and

prescriptive models of the interrelations between professional knowledge and practice.
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As part of the issue of strengthening teachers’ knowledge, education scholars and international
experts are calling for greater collaboration between the world of research in education and the world of
practitioners. New social relations are developing both within the professional community of teachers and
between different communities, which transform teachers’ work environment. These increasingly involve
boundary-crossing between institutions (e.g. schools), as well as professions. Networks are therefore
becoming popular forms of social organisation. More and more networks in education are established to
facilitate change (Brown and Poortman, 201820;; European Commission, 201721;). For example, networks
of schools can develop and test new curriculum, or schools can work in partnership with teacher education
institutions to train new teachers. Networks also emerge as a result of professional development
programmes or around particular pedagogies (Paniagua and Istance, 2018j14)).

While networks are becoming the new social and policy imperative for teachers and schools, little
is known about how they affect the profession. Network research in the field of education has been growing
over the past few decades, but to date there is limited understanding on how networks influence teachers’
knowledge and learning, e.g. how knowledge is generated and diffused in networks. For example, what do
teachers’ interactions with communities of different epistemological backgrounds (e.g. researchers or
social workers) imply? How does their knowledge transform through such interactions? How does the
social context of the network — such as hierarchical versus horizontal organisation — influence knowledge
processes? Studying the dynamics of teachers’ knowledge in networks is highly relevant in today’s social

policy context.

In light of the above, this thesis set out to go beyond the school as an organisation and investigate
teachers’ professional knowledge, in particular, the mechanisms underlying the dynamics of this
knowledge in networks. It will seek to explore and critically examine the conceptualisations of knowledge
and learning, and propose a theoretical-conceptual framework that is capable of accounting for the
complexity of processes. It will equally seek to empirically study the dynamics of teachers’ knowledge in
networks. This theoretical and empirical investigation can not only reveal new perspectives of teacher
professionalism, but can also usefully inform policies around the design of teacher learning. It can be
relevant for designing development interventions or upscaling local innovations through identifying factors

that facilitate and that hinder knowledge dynamics.

Thesis structure

The thesis consists of two main parts. Part | is a theoretical-conceptual exploration comprising

four chapters:

Chapter 1 addresses the context of the principal theme of this thesis — teachers’ knowledge — in
the sociological literature on professions and professionalism. Based on a number of influential documents

by international organisations and national policies, in this chapter, | examine the evolving policy and expert
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discourses. | highlight their implications on teachers’ knowledge and learning, and point to the ways in

which these discourses limit an appropriate scientific understanding of these concepts.

Chapter 2 reviews different conceptualisations of knowledge, and the processes and factors
affecting its dynamics. | explore cognitive, management and social approaches to conceptualising
knowledge. | highlight the contributions of each of these fields to understanding teachers’ knowledge and
learning, and point to their limitations. The critical analysis of the various theories leads to identifying the

most suitable theoretical and conceptual basis for the empirical investigation of this thesis.

Chapter 3 describes three major and strongly interrelated paradigms that have had a substantial
impact on teachers’ social environment and practice over the past two decades: evidence, innovation and
networks. | briefly review the research underlying the three paradigms and show how they manifest in
policy. | use critical policy analysis to explore the tensions emerging from implications of these policies for

practice.

Chapter 4 draws on the conclusions of the first three chapters and develops a
theoretical-conceptual framework that is appropriate for empirically studying teachers’ knowledge as
embedded in the social environment. | discuss the theoretical underpinnings of the framework, and how
relevant areas of social and educational research can be incorporated to form a coherent theoretical basis.

| formulate the main research questions and hypotheses for a sociological investigation of knowledge.
Part Il of the thesis presents an empirical research in six chapters:

Chapter 5 presents the study design and methodology. It is a mixed method study composed of
quantitative and qualitative elements. | present the development and methodological considerations of the
quantitative survey of teachers and school leaders. | describe the target population and the sample, and
analyse this latter in terms of representativeness. In this chapter, | also present the analytical choices and

discuss analysis methods for both the quantitative and qualitative components.

Chapter 6 presents the social and policy context of the study. Based on qualitative data collected
in the exploratory phase of the research, this case study explores the two highest social levels: that of the
region (Academy) selected for this study and the formal network put in place in this region. Following the
conceptual framework’s three main dimensions — network context, devices and characteristics — | describe
the functioning of the network and point to the tensions between regional governance and local dynamics.
| conclude by highlighting the uncertain effects of networks and the gaps between the intended and actual

knowledge processes.

Chapter 7 investigates the two main research questions by analysing teachers’ perspectives
collected through the questionnaire. In the first part of the chapter, | characterise the dynamics of teachers’
knowledge through providing insight into the types of knowledge teachers engage with and the ways in
which they mobilise, construct and diffuse knowledge. | apply multiple approaches to validate this new
conceptualisation of knowledge dynamics. First, item analysis with descriptive statistics of teachers’

knowledge dynamics, whenever possible, compared with prior research. Second, scale analysis and a test
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of the structural validity of scales with factor analysis. In the second part of the chapter, | investigate the

links between social dynamics and teachers’ knowledge dynamics through structural equation modelling.

Chapter 8 explores the second research question — How do social dynamics influence teachers’
knowledge dynamics? — from the perspective of school leaders. | examine social structures and the nature
of social ties in a network, and how these relate to school leaders’ perceptions of the networks’ potential
for teachers’ knowledge. To do that | analyse data collected through the school leadership questionnaire.
The chapter also explores relationships between the social interactions between schools and teachers’

knowledge dynamics by linking the teacher and school leader datasets.

Chapter 9 examines the two main research questions through analysing qualitative data collected
in two schools. The two case studies provide a deeper understanding of processes underlying teachers’
knowledge dynamics. In particular, | explore the ways in which knowledge mobilisation, construction and
diffusion plays out in teachers’ work, the social processes teachers and school leaders engage in and the

ways in which these drive the dynamics of teachers’ knowledge.

Chapter 10 brings together the results from all the different sources of data: theoretical and
desk-based research, quantitative and qualitative. | discuss the two research questions and their
corresponding hypotheses in view of the different data sources. The discussion extends to reflecting on
the conceptual framework of the thesis, considers the validity of the quantitative instrument and suggests
improvements. In this chapter, | also interpret the conceptual and empirical relationships of social and
knowledge processes, and propose a framework for understanding these. In addition, | reflect on the
implications of my research for “networked leadership”. Finally, | highlight some important limitations of my

research and suggest directions for future research.

Chapter 11 briefly summarises the research in view of the main objectives described in this
introduction. As concluding remarks, | highlight the contributions this research offers to the field of sociology

and some potential practical applications.
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Part l. Theoretical
investigation: From teachers’
learning to knowledge dynamics
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Chapter 1. Discourses on teacher
professionalism in education research
and policy, and their implications for
teachers’ knowledge

This chapter' contextualises the themes of investigation of this thesis by situating the principal
theme — teachers’ knowledge — in the sociological literature. The chapter first provides the readers with a
short review of the sociological literature on professions and professionalism. | will examine the evolving
policy and expert discourses on teacher professionalisation and professionalism, and highlight their
implications on teachers’ knowledge and learning. Importantly, | will point to the ways in which these
discourses limit an appropriate scientific understanding of knowledge and learning. The policy discourse

analysis is based on a number of influential documents by international organisations and national policies.

1.1. Teaching as a profession and teacher professionalism

Identifying what constitutes a profession and defining teacher professionalism are subjects of a
heterogeneous body of both academic literature, and political and ideological debate, which have not
yielded a conclusive consensus (Sachs, 2010). In the following sections, | highlight some of the
sociological theories and policy discourses that have become prominent in recent years. Finally, | discuss

the role of knowledge in these discourses.

1.1.1. Sociology of professions

A dominant line of thought defines professions based on a set of attributes. Howsam and
colleagues, for example describe a set of characteristics to distinguish between professions and
semi-professions (Table 1.1). According to this theory, “professional culture” — referring to a common body
of “knowledge, skills, behaviours, attitudes and values that constitute the basis for professional expertise
and decision-making” in Lortie’s sense — is the most fundamental characteristic of professions (Howsam,

Corrigan and Denemark, 1985, p. 23)22)). The role of preparation and induction is then central in acquiring

! This chapter draws on my work published as a Working Paper: (Révai, 2020;51).
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this body of knowledge. Importantly, the authors consider that autonomy to govern the profession through

training, registration, licencing and performance standards is a key characteristic of professions (Howsam,

Corrigan and Denemark, 1985p22). Based on their set of attributes, Howsam and colleagues classify

teaching as a semi-profession contending that it lacks a common body of knowledge and skills based on

scientific disciplines. The authors argue that teaching is based on conventional wisdom and personal

experience rather than validated professional knowledge.

Table 1.1. Characteristics of professions and semi-professions by Howsam et al.

Professions

Semi-professions

Professions are occupationally related social institutions
established and maintained as a means of providing essential
services to the individual and society.

Each profession is concerned with an identified area of need or
function (e.g. maintenance of physical and emotional health,
preservation of rights and freedom, enhancing the opportunity to
learn).

Collectively and individually the profession possesses a body of
knowledge and a repertoire of behaviours and skills (professional
culture) needed in the practice of the profession; such knowledge,
behaviour and skills normally are not possessed by the non-
professional.

The members of the profession are involved in decision making in
the service of the client, the decisions being made in accordance
with the most valid knowledge available, against a background of
principles and theories, and within the context of possible impact on
other related conditions or decisions.

The profession is based on one or more underlying disciplines from
which it draws basic insights and upon which it builds its own applied
knowledge and skills.

The profession is organised into one or more professional
associations, which, within broad limits of social accountability, are
granted autonomy in control of the actual work of the profession
and the conditions that surround it (admissions, educational
standards, examination and licensing, career line, ethical and
performance standards, professional discipline).

The profession has agreed-upon performance standards for
admission to the profession and for continuance within it.

Preparation for and induction to the profession is provided through
a protracted preparation programme, usually in a professional
school on a college or university campus.

There is a high level of public trust and confidence in the profession
and in individual practitioners, based upon the profession's
demonstrated capacity to provide service markedly beyond that
which would otherwise be available.

Individual practitioners are characterised by a strong service
motivation and lifetime commitment to competence.

Authority to practice in any individual case derives from the client or
the employing organisation; accountability for the competence of
professional practice within the particular case is to the profession
itself.

There is relative freedom from direct on-the-job supervision and from
direct public evaluation of the individual practitioner. The professional
accepts responsibility in the name of his or her profession and is
accountable through his or her profession to the society.

Lower in occupational status.

Shorter training periods.

Lack of societal acceptance that the nature of the service and/or the
level of expertise justifies the autonomy, which is granted to the
professions.

A less specialised and less highly developed body of knowledge
and skills.

Markedly less emphasis on theoretical and conceptual bases for
practice.

A tendency for the professional to identify with the employment
institution more and with the profession less. (Note that it is not the
condition of employment rather than private practice, which makes
the difference. Rather it is the identity relationship.)

More subject to administrative and supervisory surveillance and
control.

Less autonomy in professional decision making with accountability
to superiors rather than to the profession.

Management of organisations within which semi-professionals are
employed by persons who have themselves been prepared and
served in that semi-profession.

A preponderance of women.

Absence of the right of privileged communication between client
and professional.

Little or no involvement in matters of life and death.

Source: (Howsam, Corrigan and Denemark, 1985, pp. 6-9p22).
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Attributional approaches tend to agree that practitioner autonomy, training in higher education,
knowledge-based practice, a self-governing professional body and a code of ethics are key criteria for an
occupation to be a profession (Hoyle, 200123)). The existence of a robust and validated body of knowledge
is the ultimate consensus among these approaches. Hoyle (1995p24;) recognises the importance of
knowledge gained through experience, while emphasising that professional judgements are underpinned
by a body of systematic knowledge. It is on these grounds that most attributional approaches do not
consider teaching as a “full” profession arguing that it lacks this systematised body of knowledge (Hoyle,
199524); Freidson, 200125;; Howsam, Corrigan and Denemark, 19852z)).

Attributional approaches have however been widely criticised since the mid 1960s. Some argued
that these approaches represent a functionalist view, in which a high status is accorded to an occupation
in return for offering specialised skills in the public interest (Hoyle, 200123)). Others contended, to the
contrary, that some occupations achieved their high status by controlling the market for a service, which
led to social exclusion and closure [ (Larson, 19772¢]) cited in (Hoyle, 200123))]. Despite the criticism, the
criteria of attributional approaches have become benchmarks for teaching in public debates, and resulted
in the discourse of “professionalisation” held by both practitioner organisations (teacher unions) and policy

makers.

As an alternative theory, Evetts proposes to focus on professionalism as the central concept rather
than on professions or professionalisation (Evetts, 201127;). Evetts (201127;) distinguishes between
professionalism conceptualised as an occupational value (“occupational professionalism”) and as a
discourse (“organisational professionalism”). In her analysis of this latter, she points to the shift from a
focus on social relationships, such as partnership and collegiality, and professional discretion and trust to
managerialism, bureaucracy, standardisation, assessment and performance. Evetts also underlines that
the discourse differs across occupational groups. Some occupations are characterised by a
“professionalisation from within” [in McClelland’s sense of the term (McClelland, 1990, p. 1072g)) cited in
(Evetts, 2011271)]. This means that the occupational group constructs itself an appeal to professionalism,
its own identity and successfully promotes its image towards clients. Such a self-constructed occupation
benefits from its own discourse on professionalism, and often remains mostly self-regulatory and
independent of the state. In contrast, for most service occupations, professionalism is forced “from above”,
by actors external to the occupational group. When the discourse of professionalism and
professionalisation is constructed from above, it often promotes occupational change and imposes
regulations on professional conduct. While Evetts acknowledges that these occupations can benefit from
such an externally-constructed discourse (e.g. increased occupational status and rewards), she highlights
the negative effects on the workers themselves. Practitioners in these occupational groups — and teaching
belongs to this group — are controlled by organisational objectives and managers, which define most
aspects of professional practice, including practitioner-client relationships, achievement goals and

performance indicators. This control limits professional autonomy and discretion (Evetts, 201127).
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Sachs (2010;s)) proposes a similar conceptualisation, distinguishing democratic and managerial
professionalism. Managerial professionalism builds on two assumptions: efficient management can solve
any problem, and private sector practices can be applied to the public sector. Sachs suggests that
education policies in Australia and United Kingdom — in particular as a result of the New Public
Management movement — brought about a shift towards managerial teacher professionalism. In this
managerial discourse, the dominant notions are market, accountability, economy, efficiency and
effectiveness. Such a discourse has shaped teachers’ identity and led to an externally defined
“entrepreneurial identity”, which is individualistic, competitive, controlling and regulative. In contrast,
democratic professionalism focuses on collaboration and cooperative action between teachers as
professionals, and other educational stakeholders such as students, parents and members of the
community. Democratic discourses are the cradle of an “activist professional identity”, characterised by
collaborative cultures embedded in professional teaching practices. The development of this identity in
Sachs’s view is the result of an effort to develop a transformative, future-oriented attitude, and to eliminate
the domination of some individuals or groups over others. In this theory, “activism” is an inherently internal
process of the profession, in which teachers develop and share self-narratives, which leads to a new
collective identity. Sachs sees professional collaboration and the development of communities of practice
as a consequence of democratic discourses. Similarly to Evetts’ occupational and organisational
professionalism, a major difference between democratic and managerial professionalism is that the former

emerges from the profession itself, while the latter is imposed by employing authorities (Sachs, 2010gs)).

1.1.2. Policy discourses

“The quality of education systems can never exceed the quality of teachers” (Barber and
Mourshed, 20071) is a renowned phrase of the 2007 McKinsey report, which has been taken up by
international organisations and national policies, and provided grounds to a whole new body of discourses
on teacher professionalism. International organisations such as the OECD, the World Bank, the European
Commission as well as private consultancy firms such as McKinsey or the Brookings Institute have all been
placing a major emphasis on promoting teaching as a profession in their work in the past decade [see for
example, (European Commission, 2015; 2017 29;; Béteille and Evans, 201930;; OECD, 20054))].

From among these, the OECD has had a leading role in shaping national policies on teachers
through its major surveys as well as its growing involvement in direct country work. Its impact on national
policies has been widely studied (Lawn and Grek, 201231; Carvalho and Costa, 201432;; Dolowitz,
Hadjiisky and Normand, 202033)). More recently, Tine Prgitz (20154)) proposed a new perspective by
investigating the impact of national policies on the OECD’s discourses. This research emphasises the
bidirectional nature of policy impact through the notions of downloading and uploading policies.
Downloading refers to the process of integrating international organisations’ recommendations in the
design of national policies, whereas uploading designates the process through which national policies
influence international discourses (Figure 1.1) (Prgitz, 2015341). This latter is very relevant in the case of

the OECD, which is a member-driven organisation, whose work is governed by committees constituted of
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national policy makers and experts. Because of this dual influence, reviewing the OECD’s
conceptualisation of certain policies also gives a good indication of a wide range of domestic policies
across the world.

Figure 1.1. Sequential approach of policy downloading and uploading

The figure represents a cycle from [International organisation / policy] at the top, [Downloading]
at the right, [National policy] at the bottom right, [National policy] at the bottom left (i.e.
repeated), [Uploading] at the left, with the circular arrow then pointing back to [International
organisation / policy] at the top.

Source: (Praitz, 2015, p. 72(34).

In this section, | will thus focus on the way the OECD have been conceptualising teacher
professionalism. The analysis is based on a rapid review of a number publications (Table 1.2). While the
discourse on teaching and professionalism could be the object of analysis of an entire thesis, | simply
intend to give a short overall picture to better understand the context in which any investigation on teachers’
knowledge and learning is embedded.
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Table 1.2. Selected OECD projects and publication series on the teaching profession

Publication Series and Description Reference
Projects
Education at a Glance System-level indicators on the structure, finances and https://www.oecd.org/education/education-
performance of education systems in OECD countries and at-a-glance/
partner economies:

o the output of educational institutions;

e theimpact of learning;

e access, participation and progression in education;
o the financial resources invested in education;

e teachers,
o the learning environment and the organisation of schools.
Country Review Series: Country-specific and comparative analysis to support quality, o http://www.oecd.org/education/school-
e School Resources Reviews equity and efficiency in education. resources-review/
e Evaluation and Assessment o Analysis and policy advice on the use of financial, o http://www.oecd.org/education/school/
Reviews physical and human resources in school systems.

o Analysis and policy advice on evaluation and
assessment policies in education.

Centre for Education Research CERI provides and promotes international comparative http://www.oecd.org/education/ceri/

and Innovation (CERI) work: research, innovation and key indicators, and explores

e Governance: Governing forward-looking and innovative approaches to education and
Complex Education Systems; | leaming. It also facilitates bridges between educational
Strategic Education research, innovation and policy development.
Governance o  Effectiveness of models of governance and knowledge

e Teachers and Pedagogies: systems in complex education systems; support
Innovative Teaching for countries in developing flexible and adaptive governance
Effective Learning; Innovative processes.
Teaching for Powerful e Research and survey development to improve the quality
Learning of teachers and teaching; create evidence-informed

frameworks to understand innovative pedagogies, and
how to develop, apply and scale them.

Teaching and Learning o Data and analysis on teachers’ and school leaders’ http://www.oecd.org/education/talis/
International Survey (TALIS) working conditions and learning environments.

e TALIS - the survey o Reviews and analysis of effective and innovative policies

e Initial Teacher to improve initial teacher preparation systems.

Preparation Study o Pilot methodologies to capture real teaching practices to
e TALIS Video Study provide insights from classroom observations in an
internationally comparative fashion.
Programme for International Measures 15-year-olds’ ability to use their reading, https://www.oecd.org/pisa/
Student Assessment (PISA) mathematics and science knowledge and skills.
It collects data from students, teachers and school leaders.

International Summit on the High-level policy event organised every year by the OECD. It https://lwww.oecd-
Teaching Profession (ISTP) brings together education ministers and union leaders from ilibrary.org/education/international-summit-
reports 2011-2019 education systems around the world to review how best to on-the-teaching-profession 23127090

improve the quality of teachers, teaching and learning.

Source: OECD iLibrary, https://www.oecd-ilibrary.org/education/international-summit-on-the-teaching-profession_23127090.

Unlike sociological and educational research studies, professionalisation for the OECD is not the
process through which an occupation becomes a profession, but rather it is centred around
professionalising teachers themselves. In this functionalist perspective, the ultimate goal of
“professionalisation” is to raise the quality of education systems. This manifests strikingly in the reports on
The International Summit on the Teaching Profession (ISTP), which are based on various work strands of
the OECD on teachers. Titles such as “Valuing our Teachers and Raising their Status”, “Teaching
Excellence through Professional Learning and Policy Reform”, “Building a High-Quality Teaching

Profession” clearly reflect the OECD’s strong emphasis on issues around the teaching profession and


https://www.oecd.org/education/education-at-a-glance/
https://www.oecd.org/education/education-at-a-glance/
http://www.oecd.org/education/school-resources-review/
http://www.oecd.org/education/school-resources-review/
http://www.oecd.org/education/school/oecdreviewonevaluationandassessmentframeworksforimprovingschooloutcomescountryreviews.htm
http://www.oecd.org/education/ceri/
http://www.oecd.org/education/talis/
https://www.oecd.org/pisa/
https://www.oecd-ilibrary.org/education/international-summit-on-the-teaching-profession_23127090
https://www.oecd-ilibrary.org/education/international-summit-on-the-teaching-profession_23127090
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teachers’ professionalisation. The main elements of the discourse of professionalism and
professionalisation emerging from a rapid review of the key publication series and projects of the OECD

are summarised next.
1. Raising the status and prestige of the teaching profession

The Teaching and Learning International Survey (TALIS) collects data on teachers’ perception of
the societal value of teaching, their job satisfaction, sources and levels of stress and how these relate to
working conditions. Working conditions include the various responsibilities of teachers (e.g. number of
teaching hours, administrative tasks, time spent on planning lessons and correcting student work). The
organisation has also been placing a strong emphasis on the financial recognition of teachers. Education
at a Glance provides a range of financial indicators every year, including a comparison of public and private

investment in education, and teachers’ and school leaders’ salaries across countries.

In addition to capturing aspects of the profession through quantitative data, the OECD also frames
its country-specific policy recommendations in a global discourse on increasing the status and prestige of
the teaching profession. It is important to note that whether teaching is a profession is not questioned in
OECD documents. Teaching is discussed and presented as a profession de facto, and this approach has
undoubtedly been influencing the consideration of teaching in societies across many education systems.
CERI publications on teaching are the only ones that present the sociological discussion around the status
of teaching as a profession (Guerriero, 201735; Sonmark et al., 201736)). This work takes an explicit stance
on the issue by considering teaching as a “knowledge profession” and embarking on an investigation of

teachers’ knowledge base.

OECD documents see the state as playing a critical role in increasing the status and prestige of
the teaching profession by creating the conditions (work, salary). This however has an explicit function:
attracting and retaining “high-quality, motivated” teachers, who can achieve the ultimate objective:

increasing student learning.
2. Raising teachers’ qualifications and strengthening the quality of initial teacher education

The prevalence of qualification and training is captured by a more specific formulation of the
importance of teachers in education systems: “Highly qualified and competent teachers are the key for
excellent education systems.” [Van Damme in (Guerriero, 2017, p. 3i35))]. Increasing and improving
teachers’ qualifications and training are seen by the OECD as part of raising the status of the profession.

Schleicher highlights the linkages between different aspects of the profession as follows:

Our message has been consistent: the quality of a school system cannot exceed the quality of its teachers and
principals. But what this new volume of TALIS adds is that the quality of teachers and principals cannot exceed
the quality of their training, their opportunities to collaborate and develop, and the quality of their working
conditions. [Schleicher, A. in: (OECD, 2020, p. 437)]
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To mark the importance of training in teachers’ professionalisation, the OECD dedicated a series
of country reviews specifically exploring initial teacher preparation systems in seven countries (OECD,
2019q3g)). In the final report of this study, the OECD distinguishes the status of teacher education itself, and
recommends a systems perspective to improving teacher preparation. By formulating recommendations
for different levels and actors — national policy, teacher education institutions and schools — it envisages
that the state and educational actors at various levels govern the training aspect of the profession
collectively. The OECD generally advocates for high academic autonomy for higher education institutions

training teachers, accompanied with state control and accountability mechanisms.

A discussion on teachers’ knowledge has also become part of the OECD discourse on teacher
professionalism recently. Teachers, similarly to other “knowledge professionals”, should acquire their
profession’s knowledge base in lengthy periods of higher education. Through CERI’s “Innovative Teaching
for Effective Learning” project, the OECD states that teaching must have a strong knowledge base and
advocates for delineating this. It promotes the new approach of the “Learning Sciences”, which should
regroup all research and theoretical knowledge on teaching and learning (Guerriero, 20173s); Kuhl et al.,
2019p9)). Delineating the knowledge base is directly linked with the movement that set out to establish
robust evidence that can systematically underpin teachers’ professional practice. This is discussed in detail

in the next section.
3. Standardisation and accountability: professional teaching standards and evaluation

The OECD has long been promoting a managerial approach to education policy governance, in
which standards and accountability mechanisms play a crucial role. Its evaluation and assessment reviews
clearly advocate for a very strong accountability culture that should regulate teacher education,
certification, selection into teaching and ongoing appraisal. The encyclopaedia-size synthesis report
entitled “Synergies for Better Learning” (OECD, 2013p0)) is the alpha and omega of this discourse.
Professional teaching standards, and external examination and evaluation mechanisms are at the heart of
many country recommendations. These are intended to serve both a formative purpose to identify
development needs and inform ongoing teacher training, and a summative purpose to inform selection and

promotion decisions.

Without investigating whether this is policy uploading or downloading (undoubtedly both), this
approach to professionalising teaching has been adopted in many countries across the world. It has been
particularly strong in Anglo-Saxon systems such as England, Scotland, Canada and Australia. We have
seen that attributional approaches to professions distinguish between two forms of accountability: external
(regulated and imposed by an external authority, usually the state), or internal by the profession. These
approaches classify only internally-regulated occupations as professions. In many systems however, it is
difficult to disentangle these two forms. What often happens is that the state (ministry of education)
establishes an agency to be responsible for developing and managing accountability mechanisms (e.g.
developing teaching standards, accreditation standards for teacher education institutions, conducting

monitoring and examinations). The extent to which such agencies can operate as professional bodies
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varies across countries. For example, the General Teaching Council for Scotland (GTCS) became an
independent professional body (GTCS, 2018u1). The Australian Institute for Teaching and School
Leadership (AITSL) is governed by an independent Board of Directors appointed by the Minister for
Education and Training (AITSL, 2017u2). Entirely independent professional bodies, which internally govern
membership, education and training, registration and certification are rare. Some countries such as Finland
and the Netherlands, can be better described by a professional responsibility rather than an accountability
culture. This is characterised by a generally high prestige of teaching reflected in a selective teacher
education process and a systematised professional development and collaboration culture coming from
within the profession (Sahlberg, 2010p3); Darling-Hammond and Lieberman, 201244)). These countries are

clear examples of Sach’s democratic discourse with an activist identity.

In relation to the sociological theories reviewed in the previous section, the OECD’s policy and
policy-shaping discourses represent a normative and functionalist approach, which seems to correspond
to Evetts’ organisational professionalism (reflecting its recent shift), and Sach’s managerial professionalism

at first sight. There are however some internal tensions emerging.

As the OECD’s country reviews are addressed to national policy makers (ministries of education),
there is a more or less implicit assumption that the state has to and will play a major role in establishing
the recommended accountability systems. However, in parallel, the organisation emphasises inclusive
policy making increasingly more. CERI work related to education governance advises education ministries
to develop accountability tools involving all stakeholders in the process (Burns and Koster, 20165;; Viennet
and Pont, 2017ue)). Going even further, Schleicher states that the teaching profession should be
self-governing and should transform “from within” (Schleicher, 201147). This indicates a view of
occupational professionalism for teachers, which contradicts to most recommendations of the organisation
that clearly give the state a strong governing role. Perhaps this internal tension is due to the special position
of the OECD: having a role to give policy advice, i.e. work with policy makers directly, while at the same

time, paving the way towards a more networked approach to governance (Theisens, 2016ps)).

Seemingly contradictory discourses can also be the result of parallel development. For example,
recent research conducted by CERI presents a much more subtle view of teaching standards. Révai
(2018u9)) analyses the teaching standards and teacher education curriculum in three systems, and
concludes that a strong and direct alignment of these is not possible. This challenges the more normative
and managerial recommendations underlying country reviews and the “Synergies for Better Learning”
approach. This CERI Working Paper instead suggests that standards should serve as communication and
reflection tools for the profession (Révai, 2018pgq)). This is just one example for the different nature of the
research and innovation work taking place in CERI, which is sometimes in tension with work in other parts
of the organisation. It certainly requires time — even within the same organisation — for new ideas and

research developed in one part of the organisation to be integrated in policy advice.

Internal tensions can manifest not only between different work strands, but also within one single

definition. TALIS — the flagship project of the organisation claimed to represent the voice of teachers — is
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the only project that provides a conceptualisation of teacher professionalism explicitly. TALIS defines five

pillars of teacher professionalism:

1. Knowledge and skills — shared and specialised knowledge, captured through standards for

access to the profession, pre-service training and in-service professional development

2. Career opportunities — working regulations, such as contractual arrangements offering security
and flexibility, competitive reward structures commensurate with professional benchmarks, appraisal

systems or mechanisms, and room for career progression

3. Peer regulation and collaborative culture — self-regulated and collegial professional communities
that provide opportunities for collaboration and peer feedback to strengthen professional practices and the

collective identity of the profession

4. Responsibility and autonomy — degree of autonomy and leadership that teachers and school
leaders enjoy in their daily work to make decisions, apply expert judgement, and to inform policy

development at all levels of the system, so that professionalism can flourish

5. Prestige and standing — captured through the ethical standards expected of professional
workers, the intellectual and professional fulfiiment of the job, as well as its perceived societal value and

standing relative to other professional occupations (OECD, 2020, p. 2637)).

This definition takes concepts related to professions and professionalism from various sources of
literature, and mixes these with dominant policy concerns and strategies. Knowledge and skills — as
discussed — is present in all major conceptualisations, prestige and standing is part of most attributional
approaches (although the term “standing” is not typically used), whereas “career opportunities” is a policy
strategy to raise the prestige or status of the profession. The definition is also contradictory in terms of the
role of actors. While references to regulations suggest a central role for the state, autonomy and
self-regulation are also present. These latter however seem to be restricted. A “degree of autonomy”
suggests that the profession does not have full autonomy over its own operation. In addition, the definition
does not specify whether it is the profession itself, or an external authority such as the state that sets the
ethical standards, defines appraisal procedures and criteria, and carries out control mechanisms.
Self-regulation is only mentioned explicitly with respect to collaboration. It seems that the definition sees
the state and the teaching profession existing in a co-dependent relationship, in which some aspects of
the profession are regulated by the state, while the profession is expected to inform policy development,
and provide a high quality service for the public good. Overall, the TALIS definition of professionalism as

a composite of these five aspects seems like an incoherent patchwork conceptualisation.

With regard to Sach’s concepts, the TALIS definition cannot be clearly categorised as either
managerial or democratic professionalism. It certainly contains a number of managerial elements, such as
standards and evaluation mechanisms. However, point three “Peer regulation and collaborative culture” is
precisely the core feature of democratic professionalism. In fact, promoting collaboration and networking

has become a strong element of both international organisations’ policy discourses (European
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Commission, 201721;; World Bank, 2013s0;; Révai, 202051)) and national policies. In some countries, such
as the United Kingdom, the state has dedicated significant amount of funding for collaboration between
teachers and school leaders within and across schools (Muijs et al., 2011(52). Such mechanisms do not
simply facilitate, but rather impose collaboration from above, as schools become dependent on funding.
Therefore, Sach’s definition of democratic professionalism has to be reinterpreted in this context.
Collaboration and communities of practice are not self-directing mechanisms within the profession, but
externally imposed requirements by the state. While Sachs recognised that there can be movement
between entrepreneurial and activist identities over time (Sachs, 2010)), what recent policy discourses
suggest is rather a hybridisation of both the discourses and presumably, the identities. Indeed, core
features of one or the other can be recontextualised to an extent that they cannot be interpreted anymore
in the context of internal (democratic or occupational) and external (managerial or organisational)
professionalism. The question is then: to what extent can peer processes, collaboration, communities of

practices become teachers’ own identity on the one hand, and fulfil external expectations on the other.

1.2. Professional knowledge and learning

While the body of academic literature, political and ideological discourses and arguments around
teaching as a profession and professionalism are diverse, the centrality of teachers’ knowledge is common
in all of these. Professionalism as an occupational value is based on the belief that professional practice
requires specialised knowledge and skills that are founded on abstract concepts (Freidson, 20012s;;
Brante, 2010;s3)). Acquiring and maintaining such knowledge and skills throughout the career are drivers
of improving professional practice in both the occupational and organisational paradigms of
professionalism (Evetts, 201127;). For Sachs, the democratic discourse on professionalism promotes
collective knowledge creation through teacher enquiry and a collaboration between teachers and
researchers (Sachs, 2010;s)). Furlong [in (Barton et al., 2000;s54)] also highlights the interdependency of
knowledge, autonomy and responsibility. Professionals need autonomy to apply their specialised

knowledge, and they need to act responsibly to develop appropriate values.

The general consensus about the importance of knowledge however is accompanied by varying
degrees of understanding and conceptualising this knowledge. The most prominent, but also superficial
understanding originates in comparing the teaching profession to the medical profession. This comparison
— common in educational research and policy discourses on professions and professionalism — is based
on the analogy that in both public service sectors, professionals bring about change in “patients” or
“clients”. In the case of doctors, the purpose is to cure the patient, in the case of teachers, it is to induce
learning in students. Following this analogy, many have argued that contrary to the medical profession,
which has a robust knowledge base underpinning professional practice, teaching does not have this.
Doctors have knowledge of the sciences of the human body and its mechanisms, as well as the procedures
and know-how of healing, while teachers don’t have an agreed-upon body of scientific knowledge to build

their practice on (Brante, 2010;53;; Mehta and Teles, 2014s5); Hargreaves, 19969)).



26 |

Many have however raised concerns with regard to professionalising teaching on the basis of the
medical model. These opponents argue that in the field of education the diversity of contexts requires
flexibility of intervention approaches, i.e. there are no universal fixes that can be equally effective for such
a diversity of contexts and of children. Mehta and Teles (2014s5)) for example, describe a profession’s
knowledge base as either monopolistic or pluralistic in nature. They propose to consider teaching —
contrary to the medical profession — as pluralistic. Pluri-professionalism means that different branches of
the profession have different knowledge bases representing various traditions and schools, rather than
one standard knowledge base that all practitioners share as a whole. The authors cite psychology as
another similarly pluralistic profession, with a diverse knowledge base including cognitive-behavioural
therapy, psychoanalysis and humanistic psychology; architecture with different aesthetic traditions of
building and arts (Mehta and Teles, 20145s)).

On the other hand, some consider the comparison of teaching and the medical profession
legitimate, but reject the traditional description of the medical profession as monopolistic. Within the
sociological literature, for example, Bernstein classifies medicine in the same category as architecture, as
a “region”, i.e. a domain which re-contextualises a number of different disciplines (Bernstein, 2000sg]). In
this sense, the medical knowledge base can be compared to teachers’ knowledge in that it is also evolving,
has various traditions (e.g. alternative medicine), and doctors’ professional judgement also requires taking
the context into consideration. Empirical research on professional knowledge in the medical field underpins
this theory (Greenhalgh et al., 2004s7).

Such debates have not included a profound understanding of the nature of a profession’s
knowledge base. Attributional approaches offer a normative view on professional knowledge and learning,
in which the cognitive (knowledge) and the social (learning in higher education) aspects are confounded
and both reduced to simple attributes (Brante, 2010;s3)). Swedish sociologist, Thomas Brante, argues that
the social and cognitive dynamics require separate investigations and points to a lack of conceptualisation
of knowledge in the attributional approaches (Brante, 2010;s3]). He explores the nature of the “professional”
knowledge base, i.e. what distinguishes knowledge that can form the basis of a profession (Brante,
2010gs31). Drawing on the Foucauldian concept of truth regime, Brante argues that the distinctive feature is
the existence of an ontological model that constitutes the basis for theory-development on the one hand,
and the basis for professional intervention on the other. The ontological model provides the basic
theoretical concepts — “the template” of the discipline (Brante, 2010, p. 852s3)). Professional knowledge
thus involves a break with everyday or common knowledge and requires professionals to understand and
use “codes” (Brante, 2010;s3)). Brante’s definition of professions comprises both the cognitive and the social

element:

“(i) occupations that set out from scientifically based ontological models by which their objects can be
constituted so that they are understood, explained and treatable, (ii) socially recognised, i.e. members of the

professional complex, which in turn is linked to ‘generalised cultural values’. (Brante, 2010, p. 87553)”
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Taking a socio-linguistic approach, Bernstein (1999;s5s)) captures different forms of knowledge
through characterising the discourses in which these are realised. A horizontal discourse manifests in
everyday language and expresses common-sense knowledge related to practical goals. Such a discourse
is context-specific, concrete and related to particular practices. It can often be contradictory across
contexts. In contrast, a vertical discourse is coherent, explicit and context-independent. It is either
hierarchically organised, or horizontally through a series of specialised languages (Bernstein, 1999;sg)).
Teachers’ professionalisation can be translated as a requirement for a vertical discourse for teaching.
Bernstein (2000s6)) also describe three different representations of knowledge structures using the
concepts of singular, region and generic. These concepts have been applied to understand teachers’
knowledge in a recent volume by Geoff Whitty and John Furlong (2017/59)):

e Singular. “a body of specialised knowledge that has a discrete discourse with its own intellectual
field of texts, practices, rules of entry, etc., and is protected by strong boundaries and hierarchies”
(Whitty and Furlong, 2017, pp. 20-21sq)). Examples: physics, chemistry, history, economics,
psychology, sociology.

e Region: “made up of a number of singulars that are re-contextualised into larger units; [they
operate] both in the intellectual field of disciplines and in a field of practice” (Whitty and Furlong,
2017, p. 25;59)). Examples: medicine, engineering, architecture, cognitive science, management,

business studies, communication and media.

e Generic: “a particular form of knowledge that is constructed and distributed outside, and
independently of disciplinary traditions” (Whitty and Furlong, 2017, p. 30js9)). Generics draw on
local, organisational and workplace discourses, and focus on performance. Typically they are
produced by governments or employers through an analysis of tasks, skills and practice (Hordern,

2017607). Examples: competence frameworks and standards.

Whitty and Furlong propose to understand teachers’ knowledge base through looking at how
education studies are designed in universities in different countries. Drawing on Bernstein’s concepts
described above, the authors identify three knowledge traditions in initial teacher education (Table 1.3).
This mapping shows that teachers’ knowledge is conceptualised differently across countries. Those
following an academic tradition view education as a set of disciplines taught either in a disconnected way
or contextualised for teaching and learning situations. The practical tradition views knowledge as local and
mostly constructed and transmitted by practitioners or practice experts. The integrated tradition sees
teachers’ knowledge as a blend of academic and practical knowledge. To cultivate such an integrated
tradition, specific knowledge construction and transmission methods have been developed, such as

practitioner enquiry or the clinical model, which build on the analogy with medicine.
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Table 1.3. Knowledge traditions in the study of education

Examples

“Singulars” within the field of education:
1. Disciplines of Education (composed of distinct disciplines with different epistemologies)
2. German Educational Theory (normative approach to educational theory addressing philosophical and moral
Academic knowledge questions)
tradition Education as a ‘region”:
3. Applied Educational Research and Scholarship (applied research focusing on a specific educational topic [e.g.
education policy studies, early learning, leadership] originating from different methodologies and disciplines)
4. The “New Science” of Education (rigorous research to establish “what works”, e.g. through randomised control trials)
Education as a generic:
5. Education as a “generic” (competency or standards frameworks becoming the curriculum)
6. The “normal” college tradition of teacher education (moral approaches, field-based, action-oriented knowledge, craft
Practical knowledge view)
tradition 7. Liberal education + craft knowledge (a general culture and academic “mind” combined with the craft of teaching, i.e.
contextual, implicit, embodied knowledge, e.g. “Teach for All” programmes)
8. Networked professional knowledge (context-specific knowledge [with academic elements] produced by practitioners
in networks of schools and other institutions)
9. Pedagogija (Latvia) (pedagogical science: a multidisciplinary science with philosophical and normative views based
on various influences such as Dewey’s child-centred view and Vygotsky's social learning)
10. Practitioner enquiry/action research (situational research, collaborative and participatory involving practitioners,
with a self-evaluative focus)
11. Research informed clinical practice (medical model for developing novice teachers, integrating research-based
knowledge and practice)
12. Learning sciences (interdisciplinary “design science”, a development of the New Science of Education model)

Integrated knowledge
traditions

Source: Adapted from Whitty and Furlong (2017, p. 20;s9)).

Winch, Oancea and Orchard (2015+]) identify three interconnected and complementary aspects
of teachers’ professional knowledge: situated understanding, technical knowledge and critical reflection.
Situated understanding draws on Polanyi’'s notion of tacit knowledge and literature on professional
expertise (Eraut, 2000s2)). It refers to teachers’ ability to act in practice (“know-how”) without being able to
articulate their knowledge. Situated understanding has also been described as “phronesis” or “practical
wisdom”, which is teachers’ knowledge that incorporates an understanding of a particular situation and
their moral or ethical judgement to act towards a value-based objective (Winch, Oancea and Orchard,
201561]). Proponents of this view, such as Biesta (20123)) and Carr (20065s4), tend to question the role
and relevance of education research — or educational theory in the case of Carr — for teaching practice,
while others, like Flyvbjerg (Flyvbjerg, 2012;s5), suggest that research should be brought closer to practice.
Winch and colleagues’ draw on Aristotle’s “techne” to describe teachers’ technical knowledge. This
procedural knowledge is what enables teachers to design and execute a process towards a certain goal,
as well as to define criteria for success and measure effectiveness. For example, teachers’ knowledge of
the content of the curriculum and how to deliver it is technical knowledge (Winch, Oancea and Orchard,
2015(61)).

The third aspect, reflection, refers to teachers’ ability to “review thoughtfully and systematically
what they have done in the past with a view to sustaining or improving their practice in the future” [idem.
(p- 2065617)]. Winch and colleagues identify three approaches to reflection. The first is Donald Schén’s

(Schoén, 1984e6)) “reflective practitioner” model, which presents reflection in action as a cycle of practice,
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reflection during and after practice, and its recursive effect on future practice. Schén does not consider
research and theoretical knowledge as the basis of this reflective process, although he acknowledges the
role of theory in subject knowledge. The second approach is that of scholarship, i.e. reflection based on
the theory of teaching. What this theory consists of varies across systems and changes over time. The
third approach is systematic enquiry, i.e. teachers’ research on their own practice. Systematic enquiry
implies a teacher-researcher identity, where the teacher conducts a certain form of education research.
The research question relates directly to the practitioner’s problem in their classroom practice and has the
purpose of studying the action taken to solve this problem. In this view, represented for example by Carr,
(2006641), educational theory is only relevant when generated through such enquiry (Winch, Oancea and
Orchard, 2015(61)).

The different conceptualisations of teachers’ knowledge strongly determine national policies
related to teacher education. Building on the above aspects of teachers’ knowledge, Kuhlee and Winch

(20171677) describe three conceptions that underlie teacher education policies:

e Teacher as craftworker: an emphasis on the situated understanding, in which teachers’ knowledge
is context-specific and their manual know-how and situational judgement dominate. This notion

implies that learning to be a teacher is best achieved through apprenticeship.

e Teacher as executive technician: a technical knowledge view dominates, teaching practice is
controlled by protocols, which are derived from a theory. It implies that teacher learning involves

acquiring the know-how through training and practice in the protocols.

e Teacher as professional technician: builds on a more complex conceptualisation of teacher
knowledge, incorporating a body of systematic knowledge, as well as an ability to make appropriate
judgements in a classroom situation based on that knowledge. In this view, learning requires

in-depth education in higher education (Kuhlee and Winch, 2017s7).

A number of policy studies have looked at the different models and development of teacher
education policies in various countries. Kuhlee and Winch track the dominance and development of the
craftworker versus the professional (research-based) model in England and Germany. In England, an
analysis of key policy documents, such as the 2010 white paper, the 2013 teacher standards, the 2015
Carter Review and the 2016 white paper show a relatively clear dominance of the craftworker model until
2016. Similarly, Beach and Bagley (2013iss)) note a movement towards an apprenticeship model of teacher
education in both England and Sweden. They describe these movements as a process of
de-professionalisation, and strongly argue for a reconceptualisation of teaching as a research-based
profession (Beach and Bagley, 2013s5)). Kuhlee and Winch note a turn with the 2016 white paper issued
by the Department for Education in England, in which the importance of research seems much more

prominent (Kuhlee and Winch, 201767)).

In Germany, there is a strong tradition of educational disciplines, with an underlying notion of

teaching as a professional endeavour (Kuhlee and Winch, 20177)). However, the increasing pressures
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towards accountability and standardisation represented by the OECD for example (discussed above) led
to an increasing emphasis on the technical aspect (Kuhlee and Winch, 20177; Tatto and Hordern,
2017p69)). Nevertheless, the disciplinary tradition together with high professional autonomy in Germany is
so strong that the professional knowledge view is unlikely to disappear in favour of an instrumentalist
approach (Tatto and Hordern, 2017s9)).

Increasingly more countries and teacher education institutions are moving towards a “professional
technician” model, which is best achieved in teacher education that presents an integrated knowledge
tradition. An OECD report on the initial teacher preparation system of seven countries highlights examples
for an integrated knowledge tradition in Australian and American universities, which adopted the
research-informed clinical practice approach based on the analogy with preparing medical professionals
(OECD, 2019s)). Other countries such as Wales, are implementing a practitioner enquiry / action
research-based integrated model (OECD, 20193s)). The learning sciences-based approach is increasingly

spreading in France for example (Ministry of National Education and Youth of France, 20187q)).

1.3. Conclusions

In this chapter, | traced the evolution of sociological analysis of professions and
professionalisation. In particular, | presented Evetts’'s notions of occupational and organisational
professionalism, and Sachs’s concepts of managerial and democratic professionalism. As a way to capture
policy discourses, | analysed a number of OECD documents and publications applying the
above-mentioned sociological notions to them. | demonstrated that while international organisations’
discourses tend to be normative and functionalist, and primarily in line with organisational and managerial
professionalism, the different forms of professionalism often co-exist sometimes in a self-contradictory

way.

In the second part of the chapter, | discussed the place “knowledge” occupies in the
professionalism literature and presented the ways in which sociological and educational literature
conceptualise knowledge. The various theories represent different epistemological traditions: ontological
(Brante), socio-linguistic (Bernstein) and practical-analytical (Whitty and Furlong focusing on knowledge
traditions, and Winch, Oancea and Orchard focusing on aspects of knowledge). Finally, | illustrated the

impact of the different conceptualisations on education policies.

Overall, this overview and analysis demonstrated that much of the policy debate is characterised
by a lack of profound understanding of knowledge and learning, and a variety of different models and
traditions. In order to engage in a sociological investigation on teachers’ knowledge, it is necessary to
review the various scientific understandings of these concepts, and critically examine their strengths and

limitations.
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Chapter 2. A review and critique of
conceptualisations of teachers’
knowledge and learning

Studying how the knowledge of the teaching profession, or any profession for that matter, evolves
is not possible without first understanding the nature of knowledge. Theories of knowledge fall within a vast
literature involving many different disciplines: cognitive psychology, sociology, information science,
economics and philosophy; each of which has their own unique, yet overlapping conceptual approaches,

typologies of and reflections on knowledge.

In this chapter, | review literature on the different conceptualisations of knowledge, and the
processes and factors affecting its dynamics. | will start with cognitive approaches that view knowledge as
the property of an individual. Although this view has been critiqued and a more social approach to
knowledge now prevails in theoretical literature, it is still dominant in empirical education research. Next, |
discuss two main areas of literature that conceptualise knowledge as a social attribute. The first is
organisational management literature, primarily concerned with “knowledge management” as a factor of
organisational effectiveness and innovation. The second is sociological literature that investigates
knowledge as embedded in social processes and the social environment. | will highlight the contributions
of each of these fields to understanding teachers’ knowledge and learning, and point to their limitations.
The critical analysis of the various theories leads to identifying the most suitable theoretical and conceptual

basis for the empirical investigation of this thesis.

2.1. Cognitive approaches: individual cognition and learning as acquisition

In approaches originating from cognitive psychology, knowledge has a definite form and is viewed
as a property of an individual mind, while learning is primarily a cognitive concept and is understood as
growth in knowledge, or knowledge acquisition (Paavola, Lipponen and Hakkarainen, 200471;). This view,
which has dominated learning and cognitive sciences, imagines the mind as a container of knowledge and
learning as the process that fills the container (idem). The focus of interest is to understand the ways in
which the individual mind “operates with knowledge”. Although recent cognitive science literature

acknowledges the importance of broadening this view (Anderson et al., 2000[72;), a number of concepts
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and typologies of knowledge are still widely used. In the next sections, | will present some of the typologies
and their applications to teachers’ knowledge and learning.

2.1.1. Declarative and procedural knowledge

In the domain of cognitive psychology or the cognitive sciences in general, a distinction is made
between ‘declarative knowledge’ and ‘procedural knowledge.’ Simplistic conceptualisations of declarative
and procedural knowledge define these as ‘knowing that’ (e.g. knowledge of the facts of teaching) and
‘knowing how’ (e.g. knowledge of how to teach), respectively. In reality, the issue is more complex, and
essentially has to do with how knowledge of skills is stored and organised in memory and how it is used
and developed into mastery performance (Anderson, 198273)).

More specifically, the distinction between declarative and procedural refers to how knowledge is
stored in long-term memory, and as such, cognitive scientists use the word ‘memory’ rather than
knowledge. Declarative and procedural are the two main types of long-term memory. Declarative memory
stores what cognitive psychologists traditionally consider to be knowledge, that is, facts (e.g. through
textbook learning) and events (e.g. through experiential learning). Declarative knowledge is symbolic
knowledge that can be articulated, or ‘declared’. Procedural memory is memory of a skill, i.e. it stores how
to do things. Knowledge stored in procedural memory is required for physical activities like cycling or
swimming, but also for skills such as playing chess (Ten Berge and Van Hezewijk, 1999(74]). Anderson and
Corbett, who study student learning, define declarative knowledge as factual or experiential knowledge
and procedural knowledge as goal-oriented knowledge that mediates problem-solving behaviour (Corbett
and Anderson, 199575)). The distinction of declarative and procedural knowledge has largely influenced

the world of educational research both with regards to students’ and teachers’ knowledge and learning.

Learning in cognitive psychology focuses primarily on the acquisition of knowledge and skills by
individuals. Whether the initial learning is from a textbook or experiential, information enters the brain and
is stored at a surface level in declarative (or explicit) memory and then consolidated into deeper, implicit
memory stores (Gluck and Myers, 19977¢)). Performance of a skill (e.g. teaching) improves through
repeated practice as both declarative and procedural knowledge are strengthened. In recent decades, the
increasing use of brain imaging techniques are providing significant insights into the operation of the brain,
and neuroscience research has contributed greatly to understanding knowledge and learning according to
an individual cognitive approach. The cognitive psychological concepts of declarative and procedural

knowledge have implications for understanding teachers’ knowledge and learning.

2.1.2. Teachers’ knowledge from an individual cognition perspective

The individual cognitive approach often focuses on two forms of the individual teacher’s
knowledge: theoretical-scientific knowledge and practical knowledge. The former is usually understood as
formal academic knowledge of theories, whereas the latter refers to highly contextualised knowledge
(Wilson and Demetriou, 200777;; OECD, 2000(7s)). For example, the OECD Centre for Education Research
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and Innovation (CERI) Teacher Knowledge Survey defines theoretical-scientific knowledge as “formal,
systematic, ordered and context-independent knowledge”, while practice-base knowledge requires
professional judgement applied in classroom context-specific situations (Sonmark et al., 20173¢]). These
definitions make it clear that theoretical-scientific knowledge refers mostly to declarative and explicit, while

practical knowledge rather to procedural knowledge.

The cognitive approach contributed to studying the dynamics of knowledge from various
perspectives. First, it served as the basis for research investigating the change in teachers’ individual
knowledge as a result of learning in teacher education. Second, it allowed for investigating the interplay
between different types of knowledge such as declarative and procedural or theoretical and practice-based
knowledge. | will now illustrate the applications of the individual cognitive model in educational research

on teachers’ knowledge.

Content domains of teachers’ knowledge

Educational research in the cognitive approach is concerned with describing what teachers’
knowledge consists of and how it changes. An area of this research defines content dimensions of teacher
knowledge (Shulman, 1987; Ball, Thames and Phelps, 200879)); and looks at how individual teachers
acquire and use these dimensions. The most influential taxonomy was developed by Shulman (1987g). It
comprises the following categories of teachers’ knowledge:

e general pedagogical knowledge (principles and strategies of classroom management and

organisation that are cross-curricular)
e content knowledge (knowledge of subject matter and its organising structures)
e pedagogical content knowledge (knowledge of content and pedagogy)
e curriculum knowledge (subject and grade-specific knowledge of materials and programs)
e knowledge of learners and their characteristics

¢ knowledge of educational contexts (knowledge of classrooms, governance and financing of school

districts, the culture of the school community); and

e knowledge of educational ends, purposes, values, and their philosophical and historical grounds
(Shulman, 1987)).

This taxonomy heavily influenced educational research conducted on teachers’ knowledge and it
has been further developed in various ways. The most prominent of Shulman’s domains are the first three
— general pedagogical knowledge, content knowledge and pedagogical content knowledge. Shulman’s
taxonomy has served as the basis for national and international empirical investigations that aimed at
exploring the relationship between teachers’ knowledge, teaching practice and student outcomes
(Guerriero, 201735)). Many of these studies focused on pedagogical content knowledge (PCK) of

mathematics or science teachers. This latter was considered as the most fundamental element of teachers’
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knowledge in terms of its impact on teaching practice and student learning (Ball, Thames and Phelps,
2008i79). These studies contributed to the idea that teachers hold a unique form of “technical” knowledge
available only to the profession of teachers (Depaepe, Verschaffel and Kelchtermans, 2013is0;). While
general pedagogical knowledge has been less of a focus of empirical investigations, a recent systematic

review by the OECD explored its impact on teaching practice and student outcomes (Ulferts, 2019s11).

Studying teachers’ knowledge and learning in the individual cognitive view fits in the performative
policy agendas and managerial views of the teaching profession (see Chapter 1). The most recent example
for this is an assessment of teachers’ knowledge designed by the OECD. The Teacher Knowledge Survey
is based on a framework that assesses teachers’ general pedagogical knowledge along three dimensions
(Table 2.1). The study aims to establish knowledge profiles that depict the relative strengths and
weaknesses of the pedagogical knowledge base in a certain country. According to the study’s description,
the knowledge profiles are not intended to assess individual teachers, instead they provide objective data
that — together with contextual information — can be used to help determine whether and where
improvements are needed at the system level. Thus, the profiles are meant to inform education policies

on:

e “whether teachers (including new teachers) are sufficiently prepared for 21st century teaching, for

example teaching diverse classrooms or using modern pedagogical approaches
e on the strengths and weaknesses of teachers’ current pedagogical knowledge base

e the ways in which teacher education — both initial education and continuing professional
development — can be improved to ensure a robust knowledge base in the profession in line with

national policy priorities” (OECD, 2020, p. 1is2)).
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Table 2.1. OECD CERI Teacher Knowledge Survey assessment framework

Dimension Sub-dimension Description

Productively utilising instructional time through use of various teaching
methods (e.g. direct instruction, discovery learning), knowing when and how
to apply each method to promote students’ conceptual understanding of
learning tasks (Voss, Kunter and Baumert, 2011;s3)), and structuring learning
Instructional process objectives, lessons, curricular units and assessment (Kdnig et al., 2011)
Maximising instructional time through awareness of all classroom activity,
handling multiple classroom events concurrently, pacing lessons
appropriately to maintain momentum, providing clear directions and
maintaining student attention (Voss, Kunter and Baumert, 2011s3)
Fostering individual learning through knowledge of various cognitive learning
processes, including learning strategies, impact of prior knowledge, memory
and information processing, causal attributions, effects and quality
characteristics of praise, and opportunities for increasing student
engagement (Voss, Kunter and Baumert, 2011s3))

Knowledge of motivational learing processes (e.g. achievement motivation)
and strategies to motivate a single student or whole group (Voss, Kunter and
Baumert, 2011s3)) Kdnig et al., 2011)

Knowledge of different forms and purposes of formative and summative
Evaluation and diagnosis | classroom assessments, and how various frames of reference (e.g. social,

Teaching methods and
lesson planning

Classroom management

Learning and
development

Learning process

Affective-motivational
dispositions

Assessment procedures individual, criterion-based) impact student motivation (Voss, Kunter and
Baumert, 2011s3), and quality of assessment
Data and Knowledge of interpreting, evaluating and using research and data to inform
research literacy the teaching and learning process (e.g. relevance, validity, reliability)

Source: (Sonmark et al., 201735

This assessment reflects a “professional technician” view of teachers’ knowledge (Kuhlee and
Winch, 201767)) in that it tries to incorporate practical knowledge requiring a situated understanding and
professional judgement while promoting the idea and relevance of a systematic body of theoretical
knowledge. Such assessments necessarily take a narrow approach to teachers’ knowledge by focusing
on aspects that are relatively easy to measure. Knowledge content domains alone however are unable to
account for the social complexity of teachers’ competence. In the next section, | explore some of the

dimensions of professional competence that go beyond knowledge domains.

Beyond knowledge

The above taxonomies of teachers’ knowledge ignore important social aspects of what teachers
are required to know. In addition to the knowledge of the subject and pedagogy, teaching practice is also
shaped by teachers’ attitudes, beliefs and decision-making skills. A number of scholars, such as Baumert,
Blémeke, Gustafsson, Shavelson, therefore describe professional competence as a multi-dimensional
concept (Baumert et al., 20104;; Bldmeke, Gustafsson and Shavelson, 2015(s5)). According to Blémeke
(2017186)) affective-motivational characteristics consist on the one hand of beliefs and attitudes about
content and instruction, and factors such as job motivation (orientations and goals), personality and anxiety
on the other. Furthermore meta-cognitive competences like self-regulation have been shown to be
important facets of teachers’ competences, yet in many studies they are not recognised at all (Bldmeke,
2017s61)). Motivational and affective characteristics are recognised in the most recent empirical

investigations such as the Teacher Education and Development Study in Mathematics (TEDS-M) or the
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Teacher Knowledge Survey and the Teaching and Learning International Survey (TALIS) developed by
the OECD.

Knowledge and affective-motivational competences however still do not account for the social
complexity of the teaching activity. A teacher must be able to make rapid decisions in the classroom that
may be based on their knowledge and affective-motivational characteristics, but that also require special
skills. In particular, teachers must be able to analyse and evaluate specific classroom situations, in
combination with contextual and situational factors (e.g. students’ prior knowledge, ability level,
motivational factors, lesson objectives, curriculum goals). They then have to be able to connect all this
information to their knowledge of the teaching-learning process in order to guide subsequent teaching
actions (Bldmeke, Gustafsson and Shavelson, 2015;s5]). Such situation specific skills that mediate between
teachers’ knowledge and teaching practices must be taken into consideration (Baumert et al., 2010s4j;

Blomeke, Gustafsson and Shavelson, 2015(ss)).

Theoretical frameworks developed in the field of expertise research use the concepts of noticing,
perception, reasoning, interpretation, decision-making and professional vision to describe these
situation-specific skills. Teacher’s ability to identify classroom situations that are decisive for instructional
practice is often referred to as “noticing” or “perception”. Once the specific situation is identified, teachers
need to process and interpret the events to which their attention is directed. “Reasoning” refers to the
process and act of interpretation based on their knowledge of teaching and learning. Seidel and colleagues

(Seidel et al., 2011s7)) distinguish three facets of the reasoning process:
o the ability to describe what has been noticed

e higher-order processes to connect the observed classroom event to prior knowledge and

understanding of teaching and learning

e knowledge-based reasoning processes to evaluate and predict what might happen as a result of

connecting the observed situation to prior knowledge of teaching and learning.

These skills can be referred to as decision-making and professional judgement more broadly. The
most common methodology to empirically study them is through direct or videotaped lesson observations.
Such studies have analysed the link between decision-making and professional judgement, and
knowledge. They demonstrated that noticing and reasoning require a high level of pedagogical knowledge
about teaching and learning processes on the one hand, and the ability to apply such knowledge for
planning and implementing instruction to a specific situation on the other (Stiirmer, Kénings and Seidel,
2013). Shalem (2014sg)) also highlights the importance of theoretical knowledge in teacher’s judgement
and argues that locating teachers’ judgement in their practice would mean neglecting the role of a formal

and systematic knowledge base.

Although incorporating situational and affective elements in the concept of teacher competence

provides a broader perspective of teacher professionalism, it still remains a strongly individual cognitive
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approach, which entirely ignores the fact that teachers’ professional practice is embedded in a social

environment.

2.1.3. Limitations of the individual cognitive approach

Individual cognitive approaches consider learning as the acquisition of knowledge by an individual
mind (Paavola, Lipponen and Hakkarainen, 200471)). In this sense, teachers’ learning is an outcome of
teacher education including initial teacher preparation and professional development. Teachers’ learning
in this view can be represented as linear relationships between three components: learning sciences
(well-established and emerging theories relevant for teaching and learning), teacher education, through

which theories get incorporated in individual teachers’ knowledge.

Teachers’ learning in this view is associated with a growth of both theoretical-scientific and
practical forms of knowledge, as well as the broadening of knowledge in the different content domains
described in the section above. Thus, teachers acquire theoretical-scientific knowledge in initial teacher
education and professional development courses, while these also develop their practical knowledge for
example through teaching practicum and induction. Increasingly more teacher education programmes
place emphasis on creating links between these forms of knowledge, reflecting an “integrated knowledge
tradition” as described by Whitty and Furlong (2017s9)) (see Chapter 1). For example, a teacher candidate
learns about the concepts and purposes of formative and summative assessment (formal theoretical
knowledge), as well as when to use and how to design such forms of evaluation (practical knowledge).
Teaching practicum and induction provide opportunities for them to deepen practical knowledge and reflect
on how theoretical-scientific knowledge is applied in practice. In addition to acquiring knowledge, learning

in the individual cognitive approach can include developing affective-motivational characteristics.

While these mechanisms are indeed important for teachers’ learning, they fail to capture some
crucial elements. First, teacher learning also takes place in informal settings, through work experience,
collaboration with colleagues and other actors, or through accessing and engaging with resources
individually and collectively. Empirical studies report inconsistent and mostly low correlations between
formal learning opportunities and teachers’ pedagogical knowledge (Kdnig et al., 2017(s9); Sonmark et al.,
20171361), and some do not report any relationships (e.g. there is no analysis in TEDS-M). This suggests

that teachers’ knowledge is also shaped by other social processes than formal learning.

Second, learning conceptualised as acquisition of already existing knowledge fails to take into
account the emergence of new knowledge, for example from practitioners’ social interactions and practice
itself (Putnam and Borko, 2000;90;; Mason, 2008p91;). Yet, teachers’ involvement in collective reflection,
collaborative curriculum design or other innovation processes, often result in new knowledge (Voogt et al.,

2011921), and this is part of their learning process.

Third, the individual cognitive approach tends to capture knowledge and learning in a linear way.
It assumes a series of linear relationships between the different elements: teachers’ formal learning

opportunities results in a growth in their knowledge, which changes (ideally improves) their
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decision-making and professional judgement, which yields changes in instruction, which in turn results in
enhanced student learning. However, in reality, these elements are in a continuous and dynamic
interaction with one another. Teachers’ learning about practice is enhanced through their consciousness
of the interaction between teaching and learning in classroom practice (Loughran, 2013e3]). For example,
teachers’ professional judgements are influenced real time as they consciously observe and reflect on
student learning in the classroom. This dynamic process itself is part of their informal learning. Teachers’
knowledge both informs teaching strategies and is being generated as a consequence of an active and

ongoing process (Loughran, 201 33)).

Social theories of knowledge are necessary to account for some of the more complex, non-linear
and social mechanisms that much of the cognitive approaches fail to acknowledge. Recognising the
fundamental role of the social and cultural context in the development of cognition has made a huge impact
on thinking about knowledge and learning (Putnam and Borko, 200090;). Concepts developed in social
psychology have been applied in different domains of research in parallel. In the next section, | describe

the ways in which organisational management literature has developed views of knowledge and learning.

2.2. Management approaches: knowledge management and organisational
learning

Conceptualisations of knowledge also find their roots in economic theory and philosophy, and in
the last few decades, increasingly more from the fields of management and information sciences. In these
latter domains, knowledge is conceptualised in terms of information, data, messages and codes. According
to Hess and Ostrom, “Knowledge is assimilated information and the understanding of how to use it” (Hess
and Ostrom, 200794)). Here, information refers to organised data that is understood in its context
(Davenport and Prusak, 199895). While these definitions seem distinctly different from psychological and
sociological theories, information and management sciences have contributed with some key concepts of
knowledge that have subsequently been adopted in sociological and educational research. In this section,
| present some of these concepts and the ways in which they have been used to study knowledge

processes in organisations (including schools).

2.2.1. Tacit and explicit knowledge

Information science and economics often draw on a distinction between tacit and explicit
knowledge. Explicit knowledge is conceptualised as knowledge that can be expressed in words or other
symbolic representations (e.g. text) in a way that can be comprehended by another person (Bennet and
Bennet, 20089¢)). Tacit knowledge, on the other hand, is specified into two types: (1) knowledge that is not
articulable, that is, knowledge that is impossible to describe in propositional terms and (2) knowledge that
is implicit or articulable but with some difficulty (Kimble, 201319)), thus suggesting that implicit knowledge
is potentially codifiable.
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Nickols (2000p7)) brings the two above described typologies together in a framework (Figure 2.1).
According to this framework, there are strong connections between explicit and declarative knowledge, as
well as between tacit and procedural knowledge. Nickols also suggests that declarative knowledge forms
the basis of procedural knowledge. However, this has been contested by scholars who — drawing on
constructivist theories of learning — argue that some low-level procedural skills can develop prior to learning

declarative knowledge (Kumar, 20069s)).

Figure 2.1. Nickols’ framework for thinking about knowledge in knowledge management

The figure represents a flow chart with two key decision elements:
[Has it been articulated?]
if No then [Can it be articulated?]
e if Yes then [Implicit]
o if No then [Tacit] arrow to [Procedural]
if Yes then [Explicit] arrow to [Declarative].
At the left (Explicit) side: [Facts & Things] / [‘Describing”] arrow to
[Declarative]
[Tasks & Methods]
At the right (Implicit) side: [Motor Skills] / [“Doing”] arrow to
[Procedural]
[Mental Skills]

Source: (Nickols, 200057)).

2.2.2. Codification of knowledge — knowledge management view of learning

The distinction between explicit, implicit and tacit knowledge led to new understandings of learning.
Information scientists use the concept of codification, i.e. the process by which knowledge is converted
into transmissible messages (Cowan and Foray, 1997p17). Codification thus involves making implicit
knowledge explicit. The costs and benefits of codification constitute the primary focus of economic
investigations such as that conducted by Cowan and colleagues. Learning is primarily seen here as the
transmission of explicit knowledge, for which codification is a prerequisite. For Cowan, David and Foray

(2000997) most knowledge is potentially codifiable, while non-codifiable forms of knowledge are negligible.

However, this conceptualisation raises a number of concerns. In particular, the benefits of
codification is debatable. While the use of new technology spreads more easily when knowledge required
for its use is mostly codified [e.g. (Edmondson et al., 2003;100}; Janicot and Mignon, 2012101))], the extent
to which codification is possible is unclear. Johnson, Lorenz and Lundvall (2002;1s)) highlight a number of

limitations.

The first problem is that in much of the discussion on codification, including work of scholars such
as Robin Cowan and Dominique Foray, tacit and explicit knowledge are seen as a dichotomy, that is,

knowledge is either tacit or explicit. Johnson, Lorenz and Lundvall (2002;1g)) point to the problematic nature
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of such a dichotomist view. They contend that most forms of relevant knowledge are mixed, rather than
being either explicit or tacit.

Second, the authors argue that the discussion around codification should distinguish different
types knowledge. In addition to “know-what” and “know-how” knowledge, they also distinguish “know-why”
(knowledge about principles and laws of motion) and “know-who” (information and social relationships
such as being able to locate reliable experts). Know-what and know-why together would correspond to
simplistic conceptualisations of declarative knowledge, whereas “know-how” and “know-who” would
belong to the domain of procedural knowledge. While for Johnson, Lorenz and Lundvall, procedural
knowledge can also be codifiable, the authors contest that such knowledge can be completely codified,
arguing that much of know-how type of knowledge loses its original characteristics through the process of
codification. They also estimate the body of non-codifiable tacit knowledge much more considerable than

Cowan, David and Foray.

Last, the authors challenge the normativity of codification, i.e. the implicit assumption that
codification always represents progress. Cowan and Foray (1997(17;) themselves recognise that the
process of codification is never complete, because codification involves the construction of new tacit
knowledge. For example, new codes (e.g. specialised language) need to be understood and interpreted
by the person accessing the codified knowledge. Thus, codification does not necessarily reduce the
absolute amount of tacit knowledge. Johnson, Lorenz and Lundvall also point out that codified knowledge
is not automatically transmissible because of the context-dependent nature of some knowledge (Johnson,
Lorenz and Lundvall, 2002;1g)).

In view of such considerations, many scholars prefer conceiving the concepts of explicit and tacit
knowledge as a continuum with entirely tacit knowledge at one extreme and purely explicit knowledge at
the other (see Figure 2.2 (Nonaka, 1994102;; Mclnerney, 2002}103;; Kimble, 2013(19)). This view suggests

the existence of a spectrum on which one can move from tacit to explicit.
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Figure 2.2. Tacit and explicit knowledge as a dichotomy

‘ A

Tacit knowledge Explicit knowledge

The assumption of a continuum underlies arguments about the need or desirability of making tacit
knowledge explicit to increase its transferability. However, when Polanyi originally theorised about tacit
and explicit knowledge as a duality, he conceived of one existing in symbiosis with the other: there is no
explicit knowledge that could exist independently of the tacit knowledge of the individual (Polanyi,
1962[104]). As Polanyi formulated ‘we can know more than we can tell (Polanyi, 1962, p. 4104) referring to

“personal knowledge” or the tacit dimension of a person’s knowledge.

Figure 2.3. Tacit and explicit knowledge as a duality

Tacit knowledge

Explicit knowledge

Polanyi’s view could perhaps best be illustrated by the yin and yang model. In Chinese philosophy,
yin and yang “describe how apparently opposite or contrary forces are actually complementary,
interconnected and interdependent in the natural world, and how they give rise to each other as they
interrelate to one another” (Wikipedia, Yin and Yang?). This description fits the dualistic approach, which
emphasises that tacit and explicit are complementary dimensions of knowledge rather than disjoint parts
of a knowledge stock (Johnson, Lorenz and Lundvall, 2002(1g)).

Differences in interpreting these types of knowledge also have significant consequences for
understanding learning. While economists, in particular in the domain of knowledge management, focus

on learning as the transmission of explicit knowledge, a dualistic approach is also more consistent with the

2 http://en.wikipedia.org/wiki/Yin_and_yang
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issue of transferability of tacit knowledge. Thus, the tacit dimension of knowledge (rather than tacit
knowledge), which is thought to be more personal, can only be transmitted through direct contact with the
person possessing the knowledge. Bennet and Bennet (200896)) describe four types of tacit knowledge:
embodied (kinesthetic and sensory), intuitive (sense of knowing without reasoning), affective (connected
to emotions and feelings) and spiritual (knowledge based on matters of the soul such as morality). They
illustrate how these can be learned: for example, embodied tacit knowledge can be learned (i.e.

transferred) by mimicry and behaviour skill training (Bennet and Bennet, 20089g)).

2.2.3. Codification and teachers’ knowledge

The concepts of explicit, implicit and tacit knowledge have also been applied to teachers’
knowledge. Interestingly however, very little research is available on knowledge codification specific to the
education sector. For example, a search in the Education Resources Information Centre (ERIC) database
for "codified knowledge" or "knowledge codification" resulted in only 22 peer-reviewed papers (search
conducted on 05 September 2021). In parallel, some argue that teachers’ practical knowledge is largely
tacit (OECD, 2000y7s)). This claim has led to policy discourses around the necessity to codify teachers’
knowledge in order to transfer them more effectively between communities. Codification in the context of
teachers’ knowledge can involve, for example, the efficient management of knowledge within a school by
teachers who attend a formal professional development course. Teachers will interpret the information they
hear during the course as it applies to their own context. Codification is the process by which they transfer
this interpreted information to their colleagues. Another example is how a member of the teaching staff,
after observing a colleague’s lesson, will then articulate what he/she observed about the colleague’s
practice into a “coded message”, which thus becomes “codified knowledge”. A vignette of codification is
presented in Box 2.1.

An ultimate goal of codifying teachers’ knowledge expressed by international organisations and
policy makers is to establish a formal knowledge base for the teaching profession (Guerriero, 20173s)).
According to these arguments, one of the ways in which teaching can become professionalised is by
exploring and documenting (i.e. transforming into storable and transmissible information) the knowledge
behind daily professional decisions, much of which seems to be difficult to articulate, i.e. is tacit. This
process is believed to contribute to constructing a knowledge base for teachers that could be easily shared
or learned and could in turn enhance professional practice. Thus, for example, whether and how a teacher
intervenes when he/she experiences “inappropriate behaviour” in the classroom — a professional decision
teachers are facing on a daily basis — could be analysed and coded.
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Box 2.1. Vignette: Codification of teacher knowledge through professional collaboration among
teaching staff.
The English as a Second Language (ESL) teachers of a school noticed through discussions in the staff
room that their error correction strategies differed to a large extent. They thus decided to organise a
departmental workshop to discuss error correction and feedback strategies. They all corrected the same
assignment written by a student, which they then analysed.
Sarah'’s copy corrected by Mr. Johannson and Mrs. Binn respectively:
Frrtive last weekend I went to- do- e shopping withv my friend to- buy for- nyself o dress. The
dress, e which I will adso- weaw i my sister’s wedding, haw flowery ovv it.
Inthe last weekend. [preposition)] I went to-do-av shopping: [awticle] withy my friend to-buy for

wwself [preposition] av dress. The dress; that I wil also- weaw inv my sister’s weding [spelling],
hasg flowery ov it

Extract from the discussion:
“Mr. Johannson: Jane, why didn’t you correct “that” in the relative clause in this copy?

Mrs. Binn: This class hasn’t yet learnt relative clauses, so Sarah couldn’t have known how to say it

correctly.

Mr. Johannson: Yes, but it is still wrong. She won'’t learn English if you don't tell her what is correct and

what is wrong.

Mrs. Smith: Sarah was actually experimenting with the language. Why would we want to discourage

her from doing that?

Mrs. Binn: Actually, this mistake doesn’t even impede on understanding the meaning of the sentence,

so it is not so important to get it right at this level.

Mr. Johannson: Well, | still think accuracy is crucial in language learning. Do you have any evidence

proving that not correcting everything will result in better learning?”

The teachers found that they could not answer Mr. Johannson’s question and thus decided that they
would look for evidence in the field of error correction for the next session. During the second meeting, they
discussed Sarah’s copy again in view of the evidence found. They determined the type of each mistake using
typologies found in literature (e.g. local vs. global errors, treatable vs. untreatable errors). They also identified
and defined error categories specific to the native language of their students. A third workshop session opened
the floor for discussion and agreement about feedback and correction strategies based on literature and

experience, and resulted in a document on a “framework for correction and feedback”.

However, this thinking reflects a dichotomist approach of tacit versus explicit knowledge. In view

of the duality approach presented in the previous section, however, the individual knowledge of a teacher
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that forms the basis of his/her reaction to, for example, disciplinary problems in the classroom, has both
tacit and explicit dimensions, which are hardly separable. The teacher may have explicit knowledge about,
for example, the effects of punishment or reward on student motivation and many other psychological and
pedagogical processes, which merges with their tacit knowledge, for example, of how they interpret
psychological theories for themselves and how they translate them to a particular context and situation. As
the duality approach contests the normativity of codification, it also questions the belief that the ultimate
policy goal of establishing a formal knowledge base for the teaching profession can be achieved through
codification. Current theoretical understandings on codification make it clear that it is not a simple, linear

process through which a codified knowledge base for teachers is developed.

Nevertheless, codification processes exist in teaching communities and they influence the
dynamics of teachers’ knowledge. We have seen that codification can happen in various forms during initial
teacher education, professional collaboration and development or during teachers’ involvement in
research. These processes shape teachers’ knowledge base even though these dynamics cannot be as
simply conceived of as “the reduction of tacit knowledge and a way towards a codified knowledge base”.
They can also increase the shareability, transmissibility and accessibility of knowledge within the teaching
profession.

However, the conditions and circumstances under which codification processes achieve these
effects are yet to be explored and clarified. Within the field of educational research, it is unclear how
codification could improve the professional practice of teachers; in what ways and at what level would it be
meaningful to codify teacher knowledge; and under what conditions could codification facilitate extended
access to knowledge for teachers. New technologies (including artificial intelligence) open new dimensions
in codification (Kabir, 2013(105]), which could also be considered for teaching. In addition, it has been
suggested by economists that a more interdisciplinary approach to the issue of codification, namely
including research on teaching and learning could make a valuable contribution (Johnson, Lorenz and
Lundvall, 2002;1g)).

While theories and results on codification from the field of economics and information science
haven’t been sufficiently considered and integrated in educational literature, aspects of knowledge

management and organisational learning theories have gained traction. | will describe this field next.

2.2.4. Knowledge management and organisational learning

A large number of case studies investigate how knowledge is managed in a company, firm,
organisation with a view to induce greater productivity or facilitate innovation. Organisational learning and
knowledge management are two strongly related concepts that take their roots in social constructivist and
situated learning theories. They have developed in parallel and often mutually refer to each other in their
definitions (Wang and Ahmed, 2003;10¢)).

In social constructivist and situated learning theories, knowledge is not an individual property, nor

an outcome. Rather, knowledge can only be interpreted as part of the situations where it “takes place”
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(Lave and Wenger, 1991107]). Learning in the knowledge management literature is usually defined based
on information science concepts. For example, Bierly, Kessler and Christensen define learning as “the
process of linking, expanding, and improving data, information, knowledge and wisdom” (Bierly, Kessler
and Christensen, 2000, p. 597[108)).

Brown and Duguid’s work on organisational learning (Brown and Duguid, 1991109) and Peter
Senge’s research on learning organisations (Senge, 1990;110]) are the two most influential lines of thought
in this field. Peter Senge proposed five characteristics of learning organisations: personal mastery, mental
models, shared vision, team learning and systems thinking (Senge, 19901110)). Senge defined learning

organisation as follows:

people continuously expand their capacity to create the results they truly desire, where new and expansive
patterns of thinking are nurtured, where collective aspiration is set free, and where people are continually
learning how to learn together (Senge, 1990, p. 311)).

Several organisational learning theorists stress the importance of the individual, and view
managing the individual development of employees as one of the key foci of learning organisations (Wang
and Ahmed, 2003106;; Senge, 19901105; Argyris and Schon, 19781147). In addition to individual learning,
collective learning, which may occur independently of individual learning processes, is also recognised. A
learning organisation in this sense is the sum of all individual and collective learning. However, Wand and
Ahmed'’s review of organisational learning (2003106]) points to tensions arising from unclear distinctions
between individual and organisational learning. In particular, the authors highlight the danger of
“anthropomorphising organisations”. They argue that subsuming the organisation and the individual may
result either in ignoring or obscuring the individual and its learning processes, or neglecting organisational
complexities and interpreting organisational learning simplistically as an extension of individual learning.
Explicitly distinguishing between individual and organisation is important to be able to account not only for
interactions between individuals, but also between the organisation and its contexts, and organisations
themselves (Wang and Ahmed, 200310e)).

Knowledge processes play a key role in developing learning organisations. In fact, organisational
learning is described as the changes that occur in knowledge, and involves knowledge acquisition,
diffusion, refinement, creation and implementation (Wang and Ahmed, 2003106)). Therefore, practical
management science has focused on understanding and developing structures, procedures and tools that
facilitate these knowledge processes. These include repositories and knowledge sharing, mostly supported

by increasingly more sophisticated technological solutions.

While in the early stages of organisational learning theories, researchers focused more on
knowledge acquisition, diffusion and implementation, the attention later turned more and more to
knowledge creation (Wang and Ahmed, 2003[106]). The most influential model was developed by Japanese
researchers, Ikujird Nonaka and Hirotaka Takeuchi, who studied the processes of knowledge transfer and

creation in Japanese firms. This knowledge management model aims at understanding how firms innovate,
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taking Polanyi’s (Polanyi, 1962(104]) concept of tacit (personal) knowledge as its theoretical basis. Nonaka
and Takeuchi (Nonaka and Takeuchi, 1995112]) describe knowledge creation as a spiral on four levels:
starting at the individual level, then “ascending” to the group, organisational, and inter organisational levels.
The basic source of innovation in this model is tacit knowledge. This needs to be made explicit in order to
be transformed into knowledge that is useful at the levels of the group and the whole organisation. Nonaka
and Takeuchi (1995112) identify four phases of the “knowledge spiral’, each of which represents a

transformation of the type of knowledge (Figure 2.4).

Figure 2.4. SECI model with examples in the education context

The figure represents a square divided into four subsquares, in the middle there is a spiral
arrow. Top left square: [Socialisation] outside the square an arrow from [Tacit] on the left to
[Tacit] at the top.

Top right square: [Externalisation] outside the square an arrow from [Tacit] at the top to
[Explicit] at the right.

Bottom right square: [Combination] outside the square an arrow from [Explicit] on the right to
[Explicit] at the bottom.

Bottom left square: [Internalisation] outside the square an arrow from [Explicit] at the bottom to
[Tacit] on the left.

Source: Adapted from (Nonaka and Takeuchi, 1995(112)).

In their influential SECI model, the first phase — socialisation — describes how tacit knowledge is
transmitted between employees, for example, by sharing their experience in meetings, perhaps observing
each other, brainstorming about issues. The transmission of tacit knowledge usually requires face-to-face
presence or direct interaction. A typical example for socialisation is apprenticeship, when trainees learn
skills through direct observation, exchange and practice, rather than from a manual.

The second phase — externalisation — involves a conversion of tacit to explicit knowledge. This
corresponds to codification (described above), i.e. by articulating hitherto tacit knowledge, and
documenting it in explicit forms such as manuals. This process often involves the creation of new concepts

or symbols.

The third phase — combination — captures processes through which the various pieces of explicit
knowledge are combined, often to create new knowledge. The sources of knowledge include internal
organisational knowledge, but can also incorporate external knowledge brought in from other organisations
or knowledge sources. New explicit knowledge can then be diffused across the organisation.

The fourth phase — internalisation — encompasses processes in which the new knowledge is
internalised by the individuals in the organisation through “learning by doing”. Internalisation involves
connecting ideas, recognising patterns through individual and collective reflections, and eventually
transforming the explicit knowledge again in tacit knowledge held by the individuals. After the fourth phase,
the cycle starts again, but at a higher level, which now includes a wider organisational knowledge base
(Nonaka and Takeuchi, 1995;112)).
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Several critiques of knowledge management models relate to the problematic conceptualisation
of knowledge. These claim that such models often take a strongly information-based view of knowledge.
Wilson (2002113)) underlines that while information, data and information resources (collections of
information) can indeed be managed, knowledge cannot. Wilson understands knowledge as “what we
know” involving “the mental processes of comprehension, understanding and learning that go on in the
mind” (2002, p. 11113)), and argues that this can at best be managed by the individuals, although even they
have little control over it. An information-based definition of knowledge is also problematic, because it
represents a non-personal view of knowledge. This implies that learning is basically limited to acquisition
and assimilation (Lave and Wenger, 1991107)). It is important to note here, that while Nonaka refers to
Polanyi’s notion of “personal’ or tacit knowledge, in reality this model builds on implicit knowledge (i.e.

potentially codifiable knowledge), and not tacit in Polanyi’s original conceptualisation.

2.2.5. Limitations of the management approach

The main focus of management theories and models is on industrial firms that are embedded in a
competitive market-based context. While there are many similarities in how a public sector organisations,

such as hospitals or schools work, there are also significant differences.

First, the ultimate objective, as well as the social and economic context of innovation and
knowledge management are inherently different in the two sectors (Djellal, Gallouj and Miles, 2013114;
Lekhi, 2007115)). While in the industry, this is about selling a product, obtaining a competitive advantage in
the market, filling a market gap, etc., in the public sector, the objective is more altruistic and human-centred:
teachers’ and schools’ primary goal is to help students learn. One could argue that in many policy contexts
schools are also in competition with each other, particularly in countries that have moved towards a New
Public Management model for public services. Indeed, in such contexts, innovation and knowledge
creation in schools and among teachers can also have the objective of getting a competitive advantage.
For example, in per-capita-based school funding models, being able to recruit more students and through
that obtain public funds can be an important objective. In performativity-oriented policy contexts, schools
are often implicitly encouraged to recruit students from higher socio-economic backgrounds in order to
obtain better results, and higher rankings in league tables. Nevertheless, data has been consistently
showing that what drives teachers and schools is most often altruistic social goals (OECD, 202037). The
concept of “knowledge management” is functionalist, being based on the idea of optimising processes in
order to drive performance and productivity. This idea may however be in conflict with the social and

altruistic nature of education.

Second, learning is defined in management theories in terms of information processing. This is a
narrow view that does not sufficiently reflect the complex nature of knowledge, particularly as it is shaped
by social processes taking place in a professional community. In addition, we have seen that the normative
understanding of codification is problematic in itself. The creation of knowledge in most management
models is conceptualised as a smooth and non-problematised process, which does not correspond to
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workplace reality, in which new knowledge most often emerges from questioning current practice and

therefore involve conflicts between beliefs, traditions and practices (Engestrom, 2001(11g)).

Third, industrial firms often bring together people with different training and expertise. Education
on the other hand, is characterised by a much more homogeneous body of employees. The dominant
proportion of school staff is teaching faculty. Teachers have the same or similar disciplinary background
acquired through teacher training institutions and belong to the same epistemological community.
Therefore, the difference in their knowledge bases may be more limited than differences we could find in
a company across for example, back- and front-end engineers and developers, marketing, sales and
human resources units. There is also less international mobility among teachers, further contributing to the

homogeneity. Clearly, this difference has to be acknowledged when studying social processes.

In the next section, | turn towards sociological theories focusing on social interpretations of

knowledge and learning.

2.3. Social approaches: social cognition and situated learning

Social theories of knowledge can explain some of the more complex, non-linear and social
mechanisms that much of the cognitive and management approaches fail to take into account. The
concepts of social psychology have been greatly used and researched in the field of sociology. To the
extent that some key concepts such as communities of practice, professional learning communities and
networks have become a truly interdisciplinary area of research, extending from psychology to educational
sociology, knowledge management and political sciences. The development of some of these key

concepts are thus reviewed next.

2.3.1. Knowledge and learning in social constructivism

Cognitive constructivism is one of the most influential learning theories of the 20" century. It
originates from John Dewey’s philosophy and was elaborated by Jean Piaget and later Jerome Seymour
Bruner. Rejecting repetitive, rote memorisation-based learning, Dewey proposed that education should be
grounded in real experience (Dewey, 1938[117)). In his method of “directed living” students engage in
real-world, practical activities that provide them with opportunities to think by themselves and articulate
their thoughts. Similarly, Piaget rejected the idea that learning was the passive assimilation of knowledge.
Instead, for him learning is a dynamic process comprising successive stages of adaption to reality during
which learners actively construct knowledge by creating and testing their own theories of the world (Piaget,
1972111g)). Piaget’s theory however, does not consider the social context of the learner and learning. Lev
Vygotsky (1978119)) in contrast, posits that learning cannot be separated from its social context. This idea
is considered as the foundation of social constructivism. In addition to the importance of the cultural and
social context, social constructivism emphasises the collaborative nature of learning, believing that
cognitive functions originate in social interactions. Learning in this sense is not simply the acquisition of

knowledge; rather it is the process by which learners are integrated into a knowledge community.
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Recognising the fundamental role of the social and cultural context in the development of cognition
has made a huge impact on thinking about teachers’ learning as well (Putnam and Borko, 2000gq]). An
important body of research originating from social constructivism views knowledge as being distributed
over groups of individuals and their environment, and emphasises the situated nature of learning. Learning
in this sense is based on participation in social groups and is primarily seen as sharing and co-constructing
knowledge in these groups (Putnam and Borko, 2000i90;; Paavola, Lipponen and Hakkarainen, 200471)).
The way teachers share and construct knowledge in their social-professional environment has been
captured in numerous studies and through varying methodologies. Research in this domain includes the
investigation of teacher collaboration, communities of practice, teachers’ activity and professional learning,
and learning organisations, to mention a few examples [see e.g. (Gherardi, 2008;120]) for the development

of an important branch of such research, coined “practice-based studies”].

The common ground of these studies is that they focus on activities (“knowing”) rather than on
outcomes or products (“knowledge”). Learning and knowledge being situated in a social context, the object
of analysis in this view is discourse, interaction, activity and participation, rather than acquisition,
integration or accumulation (Paavola, Lipponen and Hakkarainen, 2004(71;). The fundamental questions
are: how situated “knowing” can be transferred and how it is transformed through social interactions; what
characterises those collaborations, communities, social networks that successfully share/transfer
knowledge. The nature and structure of social interactions are thus the principal focus when exploring

teachers’ learning in this perspective.

2.3.2. Communities of practice to professional learning communities: The social

context of teacher learning

A rich field of practice-based studies explore knowledge as a process taking place within situated
practices (Gherardi, 2008120;; Gherardi, 2009121). Within this vast field, Lave and Wenger’s situated
learning theory (Lave and Wenger, 1991107]) together with Brown and Duguid’s work on organisational
learning (Brown and Duguid, 1991109])) were among the most influential in education by establishing the
notion of communities of practice (CoP).

Work on communities of practice (Lave and Wenger, 1991p107; Wenger, 1998122;; Brown and
Duguid, 1991109]) is among the first to focus on socially constructed knowledge. Research in this area
includes analyses of different social processes through numerous case studies, and the concept has also
served as a model for knowledge management to enhance organisational performance (Cox, 2005(123j;
Davenport and Hall, 2002[124)). In his review of four influential studies on communities of practice — Lave
and Wenger (19911077), Brown and Duguid (1991109)), Wenger (19981221)) and Wenger, McDermott and
Snyder (2002125)) — Cox (2005(123]) reveals a number of differences between how the term is used and
what the focus of interest is. Cox notes that the book by Wenger, McDermott and Snyder stands apart
being a manual for practitioners to popularise the idea of community of practice. The main differences Cox
identifies in the first three are the following:
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1. Lave and Wenger reject the linear and mechanistic understanding of learning as cognitive
transmission, and propose rather to focus on informal and situated social interactions. Their primary
interest is in the socialisation of a new member in the knowledge of a community through
participating in practice, which they coin “peripheral participation” (Lave and Wenger, 1991107).
They argue that the participation of newcomers to a community is important (“legitimate peripheral
participation”), as with new and different insights and experiences they can contribute to knowledge

building in the community.

2. Brown and Duguid focus on the creation of new knowledge through narrative and
improvisation (Brown and Duguid, 1991109)). While they also study work-based learning like Lave
and Wenger, their assumption is that “getting the job done” always requires locally developed
understanding. Therefore, instead of looking at how existing knowledge is reproduced, they look at

how informal groups form to develop solutions to novel problems.

3. Wenger (1998122])) focuses on identity, and looks at individuals’ trajectories through
different levels of participation in a community, tensions when they are members of multiple
communities, and the nature of boundaries between these communities. Instead of “legitimate
peripheral participation”, he analyses the tensions between a number of dualities. These are:
participation and reification (i.e. meaning making), designed and emergent (i.e. pre-planned and
emerging activities), local and global (boundary-crossing between communities), and identification
and negotiability (power and belonging in identity formation). Wenger defines a community of
practice as a group of people with shared concerns who deepen and create knowledge through
‘mutual engagement’ in an ‘indigenous’ enterprise. Wenger also establishes a number of indicators
that describe CoPs.

Similarly to Wenger, Davenport and Hall understand community of practice as “the level of the
social world at which a particular practice is common and coordinated, at which generic understandings
are created and shared, and negotiation is conducted” (Davenport and Hall, 2002, p. 1721241). While these
early conceptualisations focused on analysing the phenomenon of informal groups that are organically
forming around shared concerns and common goals, the concept of CoPs has also become used as tools
for knowledge management (Blankenship and Ruona, 2007}126]). An example for such a normative use is
Wenger, McDermott and Snyder’s book. This manual stems from the authors’ belief that CoPs are a
valuable structure for creating and codifying knowledge, while the authors also point to potential pitfalls of
CoPs such as clique formation, exclusiveness in membership or the limitation of innovation (Blankenship
and Ruona, 2007}12¢)). Similarly, in Saint-Onge and Wallace’s work (2003[1277), the authors use CoPs as

tools to improve individual and organisational performance (Blankenship and Ruona, 200712¢)).

A closely related concept to community of practice is that of professional learning community
(PLC), to which, similarly to CoPs, multiple definitions exist. This concept is based on Peter Senge’s
influential work (Senge, 1990110) that marked the development of the notion and theories of learning

organisations (see section 0). The first appearances of the concept of PLC can be traced back to Myers
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and Myers (19951251)) and Myers (Myers, 1996(129)) who used it as a new alternative to “professional
development schools” — an education policy initiative in the United States associated with teacher
education reforms in the late 80s and 90s. Shortly after, two more seminal works marked the uptake of
PLCs: Shirley M. Hord’'s white paper entitled “Professional Learning Communities: Communities of
Continuous Inquiry and Improvement” (Hord, 19971301), and Richard DuFour and Robert E. Eaker’s book

“Professional Learning Communities at Work” (Dufour and Eaker, 1998131)).

Blankenship and Ruona compare six models of CoPs and PLCs, including the most influential
ones mentioned above, along five dimensions: theoretical base, membership, leadership, organisational
culture and knowledge sharing (see Table 2.2 for summary). The three models of PLCs used — Dufour and
Eaker (19981311), Murphy and Lick (2004132;), Hord (199711307) — are all education-related. The three CoP
models — Brown and Duguid Wenger, McDermott and Snyder, Saint-Onge and Wallace — are general

organisational or workplace models.

Table 2.2. Characteristics of Communities of Practice and Professional Learning Communities

Communities of Practice Professional Learning Community
Theoretical base Situated cognition, social learning, and knowledge . _—
Learning Organisation
management
Membership Community: individuals working together for a Community: the whole organisation or larger group;
common purpose within the organisation; voluntary membership is by virtue of status as a member of the
participation faculty
Leadership Internal to the collaborative teams; distributed Often strong emphasis on the role of the school
leadership with both formal and informal leaders principal in the formation and functioning of PLCs
Organisational culture Shared vision, emphasis on collaboration and trust,

exception: Brown and Duguid’s model, where CoP
can run counterculture to the organisation, though
they call for organisational recognition of CoPs.

Shared vision, emphasis on collaboration and trust

Knowledge sharing Through mechanisms such as collective enquiry,
study group meetings and logs, reflective dialogue,

peer coaching, etc.

Occurs within the community, socially constructed
knowledge, emphasis on the social aspect of learning

Source: Based on (Blankenship and Ruona, 2007/12s)).

The idea of PLCs and developing schools as learning organisations has travelled quickly and was
taken up by education policy in a number of countries. In the United States, Dufour and Eaker see the

creation of PLCs as a tool for school improvement:

If schools are to be significantly more effective, they must break from the industrial model upon which they
were created and embrace a new model that enables them to function as learning organizations. We prefer
characterizing learning organizations as "professional learning communities” for several vital reasons. While
the term "organization" suggests a partnership enhanced by efficiency, expediency, and mutual interests,
"community” places greater emphasis on relationships, shared ideals, and a strong culture—all factors that are

critical to school improvement. (Dufour and Eaker, 1998, pp. 15-167131))

In Canada, the Ministry of Education in Ontario promoted the idea of PLCs and defined the ideal

characteristics of such communities (Ontario Ministry of Education, 2005133)). The OECD has also recently
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taken up the concept of “schools as learning organisations” (Kools and Stoll, 2016}134]), and developed a

programme to support the Welsh government in promoting learning organisations (OECD, 2018135)).

Blankenship and Ruona note that the way these authors look at knowledge development and
dissemination vary, and none of them provide detailed analysis of these processes. In the PLC models,
knowledge development and dissemination are mostly discussed at the individual and group level, and
less attention is paid to disseminating the knowledge created within the PLC to outside the community. All
PLC models describe structures that facilitate knowledge development, and Murphy and Lick (2004132))
also propose ways in which knowledge can be made available to the larger organisation. However, there
is no discussion as to how knowledge can or needs to be transformed in order to be accessible for actors
outside the PLC (Blankenship and Ruona, 2007[12q)).

Stoll and Seashore Louis (2007[136]) propose that PLCs should extend beyond a group of teachers
and involve a broader set of stakeholders to be able to bring together divergent knowledge bases. Stoll
and colleagues define PLC as: “a group of people sharing and critically interrogating their practice in an
ongoing, reflective, collaborative, inclusive, learning oriented, growth promoting way, operating as a
collective enterprise” (Stoll et al., 2006, p. 223137). This definition refers heavily to the nature of the
knowledge processes taking place within a PLC (reflective, collaborative, inclusive). Understanding these
processes are the main object of analysis in the volume edited by Stoll and Seashore Louis, which
investigates the various tools and mechanisms used in PLCs, and how these contribute to the PLCs’ impact

on teachers and students.

Online communities of practice

While CoPs were originally conceptualised as situated learning happening in a co-located setting,
with the spread of internet in the 21st century, CoPs in virtual settings have started to develop rapidly
(Kirschner and Lai, 200713g)). Yet, it took some time to accumulate research evidence on this particular
type of CoPs and PLCs. In a 2007 special issue of Technology, Pedagogy and Education, the editors,
Kirschner and Lai, collected five studies on online communities.

Similarly to offline professional learning communities, these studies focus on understanding how
CoPs function as tools to improve professional practice. In particular, they involve investigations on the

following areas:
e The formation, development and sustainability of online learning communities.

e The role of written communication in online communities of practice, in particular in facilitating

reflection and the development of participants’ professional identity.

e Collaborative knowledge building in CoPs by grouping online dialogs into five “zones”: sharing,

comprehending, analysing, synthesising and transforming.

e The way in which the development of CoPs can be supported by various tools such as e-portfolios

and web 2.0 technologies.
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e Supporting beginning teachers’ in their professional tasks and teaching practice by using online

CoPs as mentoring tools (Kirschner and Lai, 2007[13g)).

In terms of underlying theoretical grounds, online CoP literature often originate from situated
cognition and social learning theories, similarly to traditional CoPs. In many studies on online CoPs and
PLCs the focus is on designing these communities in a way to facilitate teacher learning. Emphasis is
placed on developing tools, including the communication platform itself, and ways of accompanying
participants in their professional development through the help of peer-reflection, moderation and
coaching. It is also worth noting that the methodologies vary, including participatory action research,
interviews, as well as social network analysis (Kirschner and Lai, 200713s)).

Studying teachers’ online community of practice in Taiwan, Tseng and Kuo (Tseng and Kuo,
2014139)) showed that closer connections among members lead to greater commitment to helping others,
which in turn facilitates knowledge sharing in the community. In addition, the authors showed that teachers’
membership in the online community fosters a pro-social attitude that increases their willingness to share
resources and help other teachers.

Schlager and Fusco (2003140])) examine the design approaches to online CoPs, in particular
professional development interventions in the United States. The authors define professional development
as “a process of learning how to put knowledge into practice through engagement in practice within a
community of practitioners” (Schlager and Fusco, 2003, p. 2051401). Professional development is thus
considered as a socio-organisational system, in which stakeholders communicate and cooperate to ensure
the sharing of knowledge, norms of practice, and generate and diffuse new knowledge. The question the
authors raise is: what are the socio-cultural and socio-technical conditions in order that such a socio-
organisational system in an online community truly becomes professional development? In terms of socio-
cultural requirements, Schlager and Fusco draw the attention to the importance of building on existing local
communities when designing online platforms or using any digital technology to facilitate CoPs. They note
that in many cases, regional or local professional development intervention projects view CoPs as artefacts
to be built specifically for the intervention. This often implies that they are dissociated from existing local
practices and practitioners who do not participate in the intervention. Schlager and Fusco argue that
eliminating this artificial distinction, i.e. aligning the community inside and outside the intervention can
catalyse the effect of the CoPs. Importantly, the authors examine the socio-technical conditions, and
highlight that the way teachers interact with the technical environment — tools, technologies and artefacts
— matters for their learning and knowledge generation. For example, when new tools are introduced,
teachers first need to get familiar with those and figure out how they will serve the actual focus of the
activity, i.e. their professional learning. Schlager and Fusco point to a lack of empirical research on the

socio-technical aspect of CoPs (Schlager and Fusco, 2003;140)).

Interestingly, the number of studies on online communities of practice of teachers is not particularly
high and most of these report on specific single case studies. At the time of writing this thesis, no

comprehensive and systematic review is available on this issue, and literature in other sectors such as
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healthcare is more abundant. At the time of the covid-19 pandemic in 2020-2021, when over 100 countries
around the world closed all schools, online professional communities for teachers became a necessity.
This key research gap will soon be filled and new understandings of online communities emerge. It has
never been more relevant to think about online professional collaboration than at the moment when these

lines are being written — in confinement in Paris.

Relevance and limitations of CoPs

CoPs and PLCs are useful concepts to study social and cultural sharing, and how the social
practice of teachers is shaped. This latter is often conceptualised as teachers’ (or in some cases, other
actors’ such as school leaders’) professional learning, understood as the process of reflecting on and
improving teaching practice. In addition to practice, these concepts also help understand the development

of professional identity.

Nevertheless, a substantial application of the CoP literature within the domain of education has a
strongly performative perspective, offering checklists for developing higher performing communities
(Davenport and Hall, 2002;124;). Such performance-driven accounts carry the risk of idealising communities
of practice and ignoring some of the inherent tensions within and between individuals. Such tensions could
be seen as detrimental to the performance of the community, while in reality, they can play crucial roles in
knowledge creation (Engestrom, 200111¢)). Interpretative rather than performative approaches (Davenport

and Hall, 2002[124;) are more useful to understanding processes.

A further concern regarding the CoP literature is that they tend to focus too much on local
processes, neglecting the wider context. Although some authors engage in some analysis of the
boundaries of CoPs (Davenport and Hall, 2002;1241), the majority of the studies remain focused on the local,
failing to take into account the wider network in which CoPs are embedded, and how these influence and
reshape them. For example, Fox highlights the temporality of communities: new links can be created, and
links can also be broken, and learning is in fact one of the processes, which can transform the network
(Fox, 20021417). A network approach might thus account for some of the fundamental phenomena around

learning and knowledge.

2.3.3. Social capital and social network theory: knowledge and learning in

networks

In addition to the social cognitive approaches discussed above, another major sociological theory,
namely social capital theory, is also highly relevant to studying teachers’ knowledge and learning in its
social context. After introducing some key ideas of social capital theory, | will focus on social network theory
that captures social capital in social networks, and summarise some empirical findings of this theory in the

domain of teachers’ knowledge and learning.
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Social capital theory

The idea of social capital builds on Marx’s classical capital theory, in that it considers capital as a
surplus value, which requires investment and is expected to yield returns. A number of scholars, such as
Pierre Bordieu, James S. Coleman, Robert D. Putnam, Nan Lin, Ronald S. Burt, Peter V. Marsden and
Hendrik Derk Flap, have contributed to forging the concept of social capital and offering a unique aspect
of social capital theory. Lin (2001142) provides a summary of the common grounds as well as the
differences of focuses of these scholarly works. The premise of social capital theory is that an investment
in social relations will have positive returns (Lin, 2001142)). Lin summarises four explanations for this

premise:

e Social relations facilitate the flow of information. For example, they can give access to information

on particular opportunities or choices.

e Social ties can exert influence on the agents who play a role in decisions about the individual. For

example, “putting in a good word” in a decision about promotion.

e Social tie resources can be considered (by the organisation or agents) as social credentials of an
individual. For example, one’s social ties are seen as a guarantee that one can add value through

these resources.

e Social relations reinforce identity and recognition. For example, belonging to a social group can

provide emotional support and public acknowledgement (Lin, 2001(142)).

While most social capital scholars share the basic assumptions, including the fundamental role of
the individual in establishing and maintaining social capital, they apply different lenses to these. Lin
distinguishes two main perspectives: one view focuses on the benefits for the individual, while the other
on the return for the collective (Lin, 2001p142]). The former view is exemplified by the work of Lin, Burt,
Marsden and Flap among others, which investigate how individuals invest in social relations and how they
exploit these resources for their own benefit. The latter perspective is present in Bourdieu’s, Coleman’s
and Putnam’s work for example, which focus on how groups develop collective social capital and how they

turn this into collective profit (Lin, 2001[142)).

In order to clarify what social capital theory can bring to the understanding of how society functions,
Lin discusses four major controversies. First, he argues that the relational asset (social capital) needs to
be separated from other collective assets such as culture, norms, trust (Lin, 20011427). These latter can be
seen as outcomes or antecedents of social capital, i.e. the relational asset, but should not be confounded
with them. Second, Lin criticises Bourdieu’s notion that social closure, i.e. dense, closed networks
constitute greater social capital. Bourdieu was primarily interested in understanding how the dominant
social class maintains its privilege and, from this perspective, social closure was seen as fundamental
social capital. Coleman also held the view that network closure is social capital, because it maintains trust,
norms and culture. However, other scholars, such as Burt (1992143)) and Granovetter (197 3144]), have put

in evidence the importance of open networks, weak ties and structural holes in other types of outcomes,
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such as access to jobs. Third, Lin calls for the clear separation of antecedents and outcomes going against
Coleman’s functional definition of social capital (2001142]). By defining social capital as a social structure
resource that brings return for an individual, Coleman confounds the predictor and the outcome according
to Lin. Linked to this third controversy, Lin’s fourth argument concerns measurement, stating that social
capital can only become a useful quantitative concept if the predictor / antecedent, i.e. the social capital
embedded in a structure of relations, is measured independently from the effects / outcome, which can be

the individual’s return such as power, wealth or other physical or emotional benefits (Lin, 2001[142)).

To model social capital, Lin identifies three processes: the investment in social capital, access to
and mobilisation of social capital, and its returns or outcomes. Regarding this latter, he distinguishes
returns to instrumental action, such as wealth, power and reputation, and to expressive action, such as life
satisfaction, physical and mental health (Lin, 2001142)). Lin, Burt, Putnam and other scholars have
contributed hugely to conceptualising social capital theory and turning it into an operational research
methodology. In parallel, a number of researchers were working on theorising social structures. The
emerging theory of social networks can not only be useful for operationalising social capital theory, but

also for extending it in various directions.

Social network theory

Social network theory started to proliferate in several disciplines in parallel from the 1930s.
However, its foundation can be traced back to much earlier. Freeman identifies Auguste Comte’s work as
the earliest traces of social network theory, Comte being the first who proposed to study society in terms
of the interconnections among social actors in the early nineteenth century (Freeman, 20041457). Ferdinand
Tonnies (1855-1936) contributed to the field by distinguishing between two forms of social groups based
on the types of social ties that constitute them. Communities (Gemeinschaft) are characterised by social
ties based on direct personal interactions and the underlying shared values and beliefs, whereas society
(Gesselschaft) is constituted by formal and impersonal social interactions (Tonnies, 1887146)). Then,
Durkheim’s notion of social fact points to the existence of a social sphere beyond the individual that cannot
be explained solely by the properties of the individuals (Durkheim, 18941471). Georg Simmel was the first
who explicitly proposed to study the society in terms of spatial and temporal patterns of interactions
between individuals (Simmel, 197114g)). His student, Leopold von Wiese, first used the terms “system of
relations” and a “network of lines between men” (Freeman, 2004145;; von Wiese and Mueller, 1941(149)).
These and some other early sociologists were concerned with characterising the different types of social

ties in different social configurations, and thus had a structural perspective (Freeman, 2004145)).

Social network theory helped clarify key dimensions of social capital. In particular, it helped
analytically separate structural and relational social capital. The former arises from the “position” an actor
occupies in a social network. This position is based on the patterns of incoming and outgoing social ties
the individual has and the overall “structure” that emerges from the pattern of ties across a network

(Wasserman and Faust, 19941s07). The latter, relational social capital, refers to the quality of ties among
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actors (Bourdieu, 1986(151;; Coleman, 1990;152)) and the ways in which these influence the flow of resources
[in (Liou and Daly, 2014153))].

In parallel with theoretical development, a number of scholars started to study social structures
empirically including the Swiss naturalist Pierre Huber, the American lawyer-anthropologist Lewis Henry
Morgan and the English John Atkinson Hobson (Freeman, 20041451). The birth of graph theory led to the
development of network analysis in mathematics. Within the field of sociology, it was the development of
sociometry by Jacob Levy Moreno that marked the real beginning of the empirical study of social networks.

Freeman identifies four key features that define modern social network analysis (SNA):
1. “[lt] is motivated by a structural intuition based on ties linking social actors.
2. ltis grounded in systematic empirical data.
3. It draws heavily on graphic imagery.
4. ltrelies on the use of mathematical and/or computational models” (Freeman, 2004, p. 3145)).

By analysing actors (nodes) and ties (connections) between them, social network analysis allows
for describing patterns of relationships among actors, the structure of these ties and can help identify their
effects on people, organisations, interactions and collaboration (Wasserman and Faust, 1994150]). A review
of research (Borgatti and Foster, 2003;154) characterises network analytical approaches along the following

dimensions:
e direction of causality: whether it is about the causes or the consequences of network structures

e levels of analysis: whether it investigates the dyadic level, actor or network level — (micro and macro

level network research are theoretically and methodologically similar)

e explanatory goals/styles: whether it is directed at modelling variation in performance and other

value-laden outcomes, or homogeneity in actor attitudes or practices

e explanatory mechanisms: whether it is structuralist (e.g. looks at the configuration of ties) or

connectionist (e.g. focuses on resources that flow through social ties).

Social network analysis developed a number of fundamental concepts that serve as the subject of
analysis (see Box 2.2).
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Box 2.2. Fundamental concepts of social network analysis

Actor: The social entities under study that can refer to discrete individual, corporate or
collective social units. Network nodes are however not necessarily people or organisations, they can

also be material objects or abstract concepts, such as events, websites and documents.

Relational tie: The social ties through which actors are linked to one another. Network ties
between individuals can refer to relations such as similarities (membership in groups, attributes), social
relations (friendship, collegial relationship), mental relations (likes, knows about), interactions (talks to,
seeks advice from) or flows (information, belief) (Borgatti and Ofem, 2010p1s5). Ties between
organisations such as schools, agencies and businesses can also refer to many kinds of relationships:

sharing resources, selling or buying products, collaborating, etc.

Dyad / Tryad:. Dyad is a pair of actors and the (possible) tie(s) between them. A subset of
three actors and the (possible) tie(s) among them are tryads. Dyadic and tryadic analyses look at the

properties of relationships in these small subsets.

Subgroup: Any subset of actors and all ties among them. Social network analysis is often

concerned with identifying and studying subgroups based on some criteria.

Group: The collection of all actors in a bounded set that belong together by pre-defined

theoretical, empirical or conceptual criteria. Network analysis studies the ties of this finite set of actors.

Relation: The collection of ties of a specific kihd among members of a group, such as
friendships among children or diplomatic ties among nations in the world. Among the same group of

actors several different relations can be measured.

Social network: A finite set(s) of actors and the relation(s) defined on them. A mathematical
definition of a social network is, more generally, a set of objects (called nodes or vertices in

mathematical terms) that are connected (by edges).

Source: (Wasserman and Faust, 1994j1s0).

Theoretical approaches to studying networks can be classified according to whether they aim to
understand the impact of social networks on the characteristics of individuals or collectives, or vice versa:
the impact of individual or collective characteristics on social networks (Table 2.3) (Borgatti and Halgin,
2011 156)).

Table 2.3. Types of theories on social networks

Dependent variable (outcome)
Independent variable (antecedent) Non-network variable Network variable
Non-network variable Not a network theory Theory of networks
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Network variable | Network theory Network theory of networks

Source: Adapted from (Borgatti and Halgin, 2011, p. 11771ss)).

Social network analysis and teachers’ knowledge

There is a growing number of social network studies that investigate the relationship between
teachers’ networks and educational change (Daly, 2012157;). Drawing on modern social network theory,
Liou and Daly (2014153)) identify three types of social capital — structural, relational and cognitive social

capital — and describe how these manifest in professional learning communities.

Emerging findings suggest that social interventions can not only influence the structure of
networks, but also mobilise resources that teachers access and introduce new types of interactions among
teachers (Coburn, Mata and Choi, 20131ss)). The foci of these studies include investigating the relationship
between teachers’ social networks and various change processes. To illustrate the high relevance of social
network analysis in understanding teachers’ knowledge processes, the following sections highlight some
of the main findings on network characteristics and their role in teachers’ knowledge mobilisation, and the

creation and diffusion of knowledge.

Network structure

The distribution of ties in a network can influence access to new ideas and information as well as
sustainability of change. For example, “closed networks” that are characterised by a large number of strong
internal ties may have less access to new ideas, and may be less prone to innovation (Granovetter,
197311441; Baker-Doyle and Yoon, 2011p159). On the other hand, networks that demonstrate a lack of ties
and generally low connectivity have fewer opportunities to exchange knowledge and might find it difficult
to disseminate new knowledge and sustain change (Baker-Doyle and Yoon, 2011y159). Centralised
networks, in which one or a few actors have many ties, whereas the majority only few, can however be

effective in disseminating codified knowledge such as formal research knowledge.

The main assumption behind knowledge mobilisation is that there is a lack of connection between
research and practice, and hence between researchers and practitioners. Granovetter (1973144;) argued
that communities with strong internal links tend to lead to an overall fragmentation of the macro network,
such as disconnected cliques. This phenomenon has also been described as “structural holes”, referring
to a lack of direct contact between entities (Burt, 1992[143)). Sub-groups in education form not only along
the different stakeholder groups, but cliques can also exist within the community of practitioners. Too many
cligues can reduce the ability to take risks or make big changes (Daly et al., 20101601). The same holds for
too centralised networks (Daly et al., 2010¢1607).

The network structure plays a crucial role in the generation and diffusion of innovation as well.
Research has shown that while networks with many structural holes are conducive to generating new
ideas, they are the least appropriate to integrate innovation (Long, Cunningham and Braithwaite, 2013[1611).

A network with closely tied sub-groups linked by weak ties is the ideal structure for generating and
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producing innovation, while evidence also suggests that increasing the number of structural holes
eventually becomes counterproductive (Long, Cunningham and Braithwaite, 2013(161)). Diffusing new
knowledge about teaching and learning can be described as “complex contagion”, meaning that one simple
interaction is not enough to transmit them (Centola and Macy, 2007162;). Cohesive (high density) networks
are more effective in spreading such complex and often tacit knowledge than sparse networks (with more

structural holes) (Long, Cunningham and Braithwaite, 2013161)).

Network nodes

The position of actors in a network — whether they are isolated, embedded or centralised — can
influence not only their perceptions, but also the overall dynamics of knowledge in a network (Baker-Doyle
and Yoon, 2011159)). A study specifically looking at the influence of network characteristics on research
use in schools showed that teachers who have more frequent and useful interactions with their colleagues
on teaching and learning are also more positive about the research use climate in their school (Brown,
Daly and Liou, 2016y163)).

The individual attributes of members are however equally important. For example, teachers’ prior
knowledge of research on a topic, their attitudes towards the use of research or data, and their reasons for
participating in collaborative activities may all influence the overall effectiveness of knowledge mobilisation
within a network (Lai and Schildkamp, 2013164)). Knowing who in the network has expertise in various
fields or topics can also be crucial in ensuring effective knowledge mobilisation (see also below) (Coburn,
Choi and Mata, 2010165)).

How the positions and attributes of members are matched matters greatly for effective knowledge
mobilisation. When central actors are those who have the knowledge or access to external knowledge,
and positive attitudes towards research evidence on teaching, the network has a greater capacity for
knowledge mobilisation (Baker-Doyle and Yoon, 2011(1s9}). On the other hand, the network will not be able
to benefit from highly knowledgeable individuals who are isolated. Such members are sometimes

described as “silent experts” (Mueller-Prothmann and Finke, 200416¢)).

Studying the behaviour and characteristics of brokers who bridge structural holes is one key area
of social network theory. Granovetter argued that weak ties play a crucial role in connecting different
communities (Granovetter, 1973144). For knowledge mobilisation in education, this implies that the role of
brokers who do not belong to either the community of researchers or that of teachers can be important in

linking this structural hole.

Brokers in education could be teacher educators who provide professional development, coaches
and mentors, and school inspectors for example. Social network studies have shown that while coaches
and outside contacts can function effectively as knowledge brokers who bring outside information and
materials into teachers’ social networks, this role is sensitive to support (e.g. from the school district).
However, after initial external brokering, teachers can also become brokers (Coburn et al., 2012167;

Coburn, Mata and Choi, 2013y1ss); Coburn, Choi and Mata, 2010y1e5)). It has also been widely emphasised
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that brokers need to be equipped with special skills that enable them to diffuse their own knowledge
(Akkerman and Bakker, 2011168]). For example, Lomas (2007169), who studied 400 knowledge brokers in

the health sector, identified the following skills:
e entrepreneurial (networking, problem solving, innovating)
e trusted and credible
e clear communicator
e understands the cultures of both the research and decision-making environments
e able to find and assess relevant research in a variety of formats
o facilitates, mediates and negotiates
e understands the principles of adult learning (Lomas, 2007, p. 130j1e9)).

In addition, brokers need support in order to function optimally, as their role of accessing and
transferring specialised knowledge can easily be overwhelming (Long, Cunningham and Braithwaite,
2013161))-

Network ties

Relationship between actors often develop based on homophily, i.e. between members with similar
characteristics, or proximity, i.e. physical or geographical closeness. In a school for example, teachers
teaching the same subject or same grade, those who have similar teaching and learning related beliefs, or
those who share an office tend to form stronger connections. If such sub-groups are too closed, they have
limited opportunities to external influences and knowledge (Baker-Doyle and Yoon, 2011;1s9]). For example,
closed same subject or same grade teacher cliques can inhibit the circulation of knowledge that could be
relevant across disciplines such as general pedagogical knowledge, or across age groups and

grade-specific curriculum.

Centola and Macy (20071621) have also shown that while weak relational ties, such as more distant
acquaintances and less frequent contacts, are important to access new ideas, such ties do not facilitate
the spread of complex knowledge or behaviours. The authors demonstrated the importance of the width
of bridges, i.e. the number of ties connecting two distant nodes. For effectively spreading and integrating
new knowledge, a higher number of connecting ties between the various sub-groups (such as cliques of
same subject teachers or the teacher and researcher communities) is more favourable (Centola and Macy,
20071162))-
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Aral and van Alstyne (2011p170)) examine the relationship between network diversity® and the
“pandwidth” of ties (the volume of communication between nodes) (Figure 2.5). They conclude that in an
environment in which actors hold homogeneous knowledge, have a large scope of knowledge (e.g. many
topics) and the knowledge environment changes rapidly with frequently appearing new information, high
bandwidth is more favourable for providing access to new information. In the context of education, this can
be the situation when teachers work in an intense reform period (e.g. changing curriculum, changing
requirements). In this case, closely tied teacher networks (e.g. same subject or same grade teachers within
a school) have a higher potential to access and mobilise new knowledge. On the other hand, if actors have
relatively heterogeneous knowledge, with a limited knowledge scope (e.g. fewer topics), but the overall
knowledge base is fairly constant, network diversity has a greater impact on access to new information.

This might hold for knowledge mobilisation and brokerage across the researcher and teacher communities.

Figure 2.5. The diversity-bandwidth trade-off
As structural diversity increases, tie bandwidth decreases.

The figure represents two parallel axes:
From left to right at the top: [Low] / [Network Diversity] / [High]

From right to left at the bottom: [Low] on the right / [Tie Bandwidth] / [High] on the left.
In between the axes on the left: [A cohesive network with strong, high bandwidth ties]
On the right: [A diverse network with weak, low bandwidth ties]

Three figures in between these labels depict three network configurations.

Source: Adapted from (Aral and van Alstyne, 2011, p. 95p17q).

In terms of knowledge mobilisation, tie formation, i.e. the connection between individual
characteristics and specific types of relationships, is central. In particular, an important question is who
teachers turn to when they need advice, or when they seek out teaching and learning related knowledge.
When such ties form based on homophily or proximity, it may not be the best available knowledge that
circulates. The knowledge of the location of expertise within a network clearly contributes to a positive
impact of knowledge sharing. Tie formation can change as a result of interventions that place an emphasis
on developing individuals’ knowledge of the location of expertise. A sustained effort is required, however,
to ensure that knowledge or advice seeking ties develop based on relevant individual characteristics
(Coburn et al., 2012p167)).

Network context

A number of contextual characteristics have been found important for the exchange and flow of

resources in a network. First, school leadership plays an important role in enabling the use of research

3 Diverse networks here refer to networks in which an actor generally has many non-redundant contacts, two actors
are rarely connected to the exact same nodes and the network is rich in structural holes (Aral and van Alstyne,
2011p170))-
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and data among teachers (Schildkamp, Smit and Blossing, 2017171). Formal leaders have the power to
provide resources such as time or access to facilities. They can also encourage and support teachers, for
example by acknowledging the importance of their work and efforts of mobilising knowledge (Schildkamp,
Smit and Blossing, 2017[1711). As part of the leadership culture of a school, a clear vision, norms and goals
related to the use of research and data is important to facilitate their use among teachers (Schildkamp,

Smit and Blossing, 2017171)).

Second, school climate, and in particular, trust matters. For example Brown, Daly and Liou
(2016163)) showed that teachers who report a positive school climate regarding learning, experimentation
and valuing new ideas, also report more use of research and evidence. This means that a school focused
on organisational learning will be more able to integrate research evidence in teaching practice. The same
holds for trust: higher levels of perceived trust in the school are associated with higher levels of research

use (idem.).

Third, training and support directed specifically at the use of research is important. Some studies
showed that coaches can support the use of data by transmitting specific expertise, modelling behaviours

and supporting teachers in the process (Schildkamp, Smit and Blossing, 2017171)).

Finally, where the interactions take place is an interesting question with the increasing use of online
spaces for networking. In general, social ties on the internet mirror real-world situations. For example,
people occupy similar positions in real-world and online networks (Yeh and Luo, 200111727). A study looking
at how parallel real-world and virtual interactions played a role in a research collaboration of teachers found
that online collaboration both extended and complemented weak collaborations in the real world. Online
interactions can overcome the constraints of time and space by expanding the breadth of interaction and

dissemination (Lin et al., 2016(173)).

The above review of social network research demonstrates the relevance of this approach to
studying the dynamics of teachers’ knowledge. Research has consistently shown that the extent to which
knowledge permeates a network such as teachers in a school or the professional teaching community as
a whole, is shared and used across the members depends largely on the network characteristics (Baker-
Doyle and Yoon, 2011159). A mapping of the existing network characteristics, such as who the central
actors are, what the cliques are, how ties are formed, where ties lack, etc. can usefully inform such efforts.
Vice versa, network characteristics can change as a result of explicit attention and effort (Coburn, Choi
and Mata, 2010p1e5;; Hubers et al., 20171174)).

Relevance and limitations of social network theory

Overall, social network theory offers a relevant and valuable approach to understanding how the
social context of teachers influences their knowledge and learning. However, focusing purely on social
relationships runs the risk of neglecting the impact of the material world that surrounds individuals and in
which their social processes are embedded (Fenwick, Edwards and Sawchuck, 2012[175)). For example, in

online social networks, the way members interact with technology can potentially influence the formation,
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structure and evolution of their social networks (Schlager and Fusco, 2003[1401). Schlager and Fungo

mention several examples:

e Administrative control structures in some online systems may encourage top-down, hierarchical

communication, which inhibits members to form groups based on shared interests and needs.

e Gatekeeping policies and security mechanisms can exclude outsiders from participating e.g. by

blocking access from outside the school or district server.

e Chat and discussion board technologies mediate communication between members and may

influence the nature of knowledge sharing, as well as tie formation (Schlager and Fusco, 20031407).

Investigating the use and impact of technology is a main object of study in the work organisational
literature. Orlikowski and Scott, are among the first not to treat technology as a separate entity, but as
integral part of “emergent and dynamic socio-material configurations that constitute contemporary
organisational practices” (Orlikowski and Scott, 2008, p. 434176)). Technology is however not the only
element in the material world that influences social processes and outcomes. The way someone engages
with a book, a computer or any object for that matter can shape their individual properties (e.g. individual
knowledge and practice) as well as their social interactions. Teachers, for example, interact with the
environment in which they work: the disposition of their desks in the staff room, the presence or absence
of various tools (whiteboard, computers), and so on, all influence their interactions. Therefore, focusing
solely on the interactions among human actors is not sufficient to understand their knowledge processes.

Socio-material approaches help account for this phenomenon.

2.3.4. Socio-material approaches

Historically, socio-material approaches developed in the field of management and organisational
theories drawing heavily on social theories. Following the development of the study of society (sociology)
as a science, a debate around whether it is predominantly the social structure or human agency that
determines the individual's behaviour emerged among social theorists. The two positions — structure or
agency — have been reconciled in most contemporary sociological theories. One of the most dominant
theory that balances the two views is Anthony Giddens’s structuration theory, which proposes an analysis
of social systems that is based on both structure and agents without giving primacy to one or the other
(Giddens, 19841777). In parallel, Pierre Bourdieu developed his theory of practice with the concepts field,
habitus and capital at its heart (Bourdieu, 197717g)). This theory posits that each field of the social world
(e.g. markets, education) has its agents who interact according to the rules of the field, their “habitus” and
capital. Habitus is a dynamic internal structure of an individual that is based on their experience and
knowledge appropriated through the act of socialising. The individual agents’ actions and interactions —
determined by their habitus — will influence their position in the field. The field itself develops into a complex
of social relations, the structure of which will, in turn influence the way the agents engage with their

everyday practice within them.
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Bourdieu’s epistemological discussion, in which he takes an applied rationalist stand (Kale-
Lostuvali, 2016(179)), is also relevant from the point of view of knowledge creation. He theorises the scientific
world as a field, i.e. “a system of objective relations”, in which the scientific truth is produced through a
competitive process of particular agents. The main stake in this process is the social recognition of the
agent’s capacity to “speak and act legitimately in scientific matters™ (Bourdieu, 1975p1s0). Therefore, in his
view, the scientific fact as well as the reality it refers to are constructed, and the concept of field helps
understand the conditions under which scientific propositions are constructed and validated (Kale-
Lostuvali, 2016(179)).

While both Giddens’ and Bourdieu’s theories were influential in the field of organisational and
management sciences, it is Bruno Latour’s discussion around knowledge and reality that brings about the
socio-material turn. Instead of engaging in the classical epistemological debate around truth and reality,
Latour (Latour and Woolgar, 19861s1]) rejects the ontological divide between these (Kale-Lostuvali,
2016p179)). Rather than distinguishing between “science as a social endeavour and reality as a non-social
entity”, he sees the process of social construction as an assembly involving both human and non-human
actors (Kale-Lostuvali, 2016y179]). Following these social theories, a new approach emerged that explores
how human and non-human elements are assembled to act as a whole for a specific objective (Carroll,
Richardson and Whelan, 2012;1s2)).

Actor-network theory

Actor-network theory (ANT) is one of the dominant “material-semiotic” approaches — i.e. it maps
relations simultaneously between material (things) and semiotic (concepts) — that contributed to the
development of socio-materiality. It was developed in the early 1980s by science and technology studies
scholars and sociologists, Michel Callon, Bruno Latour, John Law and others. It can be described as a
socio-material approach as it looks at how things and people ‘act’ in networks. ANT uses the term ‘actant’,
that refers to both human agents and non-human elements that exist in networks defined by their relations
without which their ‘actions’ are meaningless or inactive. The object of analysis in this theory is the
appearance / emergence of new networks and the collapse of old ones, and learning is an aspect of this

process (Fenwick and Nerland, 20141s3;; Fox, 2002[141)).

An example of actor-network given by Fox relates to traffic:

“Traffic lights signal ‘stop’ by turning red, but they do not act to stop the driver; rather the driver acts in
accordance with rules and customs upon seeing the signal. It is the network of roads, cars, signals, highway
code, and humans that acts, each of these components, human and non-human, acting upon the others.” (Fox,
2002, p. 83p141))

4 Citation based on the English translation: Bourdieu, Pierre. 1975. The Specificity of the Scientific field and the Social
Conditions of the Progress of Reason. Social Science Information 14 (6): 19-47. (page 19)
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ANT has contributed to science and technology studies as a systematic approach to explore the
context and emergence of scientific and technological achievements and service networks. It helps
understanding how social action shapes technology and, vice versa, how technological innovations shape
social action (Carroll, Richardson and Whelan, 2012[1s2)). Later this approach was further developed and
applied in the domain of organisational studies, information sciences, health studies, geography, sociology,
anthropology, feminist studies and economics. As a method, ANT is inherently qualitative, it takes an
analytical and empirical approach to explore patterns of relations, and the ways in which these are

assembled in particular locations and contexts (Mulcahy, 2012[1s4)).

In the socio-material perspective, knowledge and learning are explored as assemblages emerging
from a constantly changing configuration or network of socio-material elements. Assemblages can be
described as self-organising networks of actors and materialities (“socio-spatial territories”), in which
“heterogeneous knowledge practices are enacted” (Blok, 2011, p. 641s51). For example, as teachers
engage in collective inquiry of a certain practice, their learning will be influenced by the environment in
which they work. The “assemblage of knowledge and learning” will be determined by the ties formed
amongst them, their activities, but also by the objects and arrangements in the staff room (is there a
whiteboard, computers and a projector, how the desks are arranged, and so on) and how teachers
“interact” with them. It will also depend on whether and how teachers “connect with” resources (such as
teaching and learning toolkits, books, videos). Similarly, the way a teacher’s knowledge is then enacted in
the classroom is influenced by the configurations of the classroom: the ties and relationships with the
students, the material environment of the classroom and the way the students and the teacher connect
with them. Such processes are also denoted by emergence, indeterminacy, collective and discursive

relationships (Mulcahy, 2012[1s4)).

ANT has also been applied to study education, in particular teachers’ professional knowledge. A
study by Mulcahy (2012[1s4)) conducted in Australian schools, for example, addressed the relationship
between the development of professional standards for geography teachers and teachers’ professional
learning. A socio-material account on teacher learning was developed based on data collected through
video-recordings, focus groups and interviews. Findings confirmed previous evidence that productive
professional learning occurs in the intersection of the human and the nonhuman. As the author argued:
“teacher professional learning can, with profit, be conceptualised as a performative knowledge practice
constituted and enacted by people and tools in complex collectives or assemblages” (Mulcahy, 2012,
p. 1331841). The study identified a strong representational element of teacher learning, i.e. learning about

teaching, rather than directly about teaching practice.

Cultural-historical activity theory

Cultural-historical activity theory (CHAT) is a theory widely used by researchers to understand the
relationship between the human mind and activity, and as such, it has been used in socio-material

accounts.
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CHAT originates in psychology, and was developed by Lev Vygotsky (1978119 in the 1920s and
early 1930s, and later by his student, Alexei Leontev (19781s6}; 198111871). Yrd Engestrom, a work and
organisational researcher, identified three generations of CHAT (Engestrom, 2001116)). Vygotsky's (first
generation) activity theory posits that human behaviour cannot be understood independently of the
socio-cultural context in which they are embedded, and the society cannot be understood without the
agency of the individuals (Engestrom, 2001(11¢]). Leontyev’s (second generation) activity theory added the
notion of collective activity, and shifted the focus from the individual to the interrelations between the
individual and the community (Engestrom, 2001(116]). Engestréom himself developed the third generation
activity theory, which tackles the issue of cultural diversity with new conceptual tools to understand

dialogue, multiple perspectives and networks of activity systems (Engestrém, 2001(116)).
Engestrom’s activity theory builds on the following key principles:

1. The primary unit of analysis is a collective, artefact-mediated and object-oriented activity

system, seen in its network relations to other activity systems.

2. Activity systems are multi-voiced, i.e. a community of participants with multiple points of
view, interests, and different positions in the system, creating multiple layers of history in

the artefacts, rules and conventions.

3. Activity systems develop and transform over time, and understanding their problems and

potentials requires studying their history.

4. Contradictions, i.e. “historically accumulating structural tensions within and between
activity systems” are drivers of change and development by generating disturbances,
conflicts and innovative attempts. (E.g. the integration of a new element such as a new
technology or object in an activity system often leads to a contradiction with some old

element.)

5. Activity systems can go through expansive transformations yielding radically new
possibilities. (E.g. when some individuals question and deviate from the system’s
established norms, which results in a collective change effort that reconceptualises the

object of activity in a way that it yields radically new possibilities.) (Engestrom, 2001}116])

His major concept, “expansive learning”, builds heavily on the fifth principle, developing a model
for knowledge creation that differs in some fundamental ways from Nonaka and Takeuchi’s model (section
0). Engestrém questions the seemingly unproblematic nature of knowledge creation in the SECI and some
other organisational learning models. In particular, he rejects the assumption underlying these models,
according to which the purpose of knowledge creation is management decisions external to local
knowledge processes, and these latter are smooth and conflict-free. Engestrém contends that there must
be a conflictual questioning of existing standard practice in order to trigger a process of knowledge creation
(Engestrom, 2001116]). The idea of expansive learning is based on the observation that what people (e.g.

teachers) learn, is most often not something fixed and pre-defined. By this, Engestrom also rejects an
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acquisition- or participation-based conceptualisation of learning, because learning involves not only the
construction of new objects and concepts, but also the transformation and creation of culture (Engestrom
and Sannino, 2010pss)). His expansive learning cycle (Figure 2.6) consists of seven stages, starting with
individuals questioning their existing activity, analysing it, then developing a new solution, testing and
implementing it, and finally reflecting on the process and consolidating practice (Engestrém and Sannino,
2010pss). The process of transformation and creation of new culture is characterised by horizontal
movement and hybridisation, and it leads to the creation of theoretical knowledge and concepts

(Engestrom and Sannino, 2010;1ss)).

Figure 2.6. Sequence of learning actions in an expansive learning cycle

The figure depicts a cycle from [1. Questioning] on the top right, to [2. Analysis], [3. Modelling
the new solution] on the right, [4. Examining and testing the new model] at the bottom to [5.
Implementing the new model], [6. Reflecting on the process] on the left to [7. Consolidating and
generalising the new practice] at the top. From 7. An outside arrow indicates that the cycle can
continue at an expanded level.

Source: (Engestrdm and Sannino, 2010, p. 8j1ss)).

Engestrom and his colleagues have used a formative intervention method in their research on
work-based learning, called the “change laboratory” or “boundary-crossing laboratory”, to guide the
reflection of members of a workplace community on their activities as teachers, health professionals,
librarians, etc. (Engestrom, 1994ps9; Engestréom, Engestrom and Karkkainen, 1995p190;; Engestrom,
Rantavuori and Kerosuo, 2013;191). Boundary crossing means that practitioners seek out and give help to
others from a different organisational, epistemological, professional community. Appropriate tools
(“boundary objects”) such as forums, knowledge repositories and visual models, as well as discursive
methods and activities were shown to be important for successful knowledge dynamics through boundary

crossing (Engestrom and Sannino, 2010;1ss)).

2.3.5. Relevance of social theories and aspects of education research

Social and socio-material theories are certainly appropriate for investigating teachers’ learning and
the evolution of their knowledge as it is embedded in their social and material context. These theories
account for the social interactions and their impact on knowledge and learning processes, as well as for
interactions between various elements of the system including objects, technologies or even abstract
concepts. While work on CoPs, PLCs, social networks and socio-material assemblages have significantly
deepened the understanding around teachers’ knowledge and learning, a number of issues related to
teacher professionalism discussed in Chapter 1 need to be taken into account as well. It is important to
complement sociological theories with educational research that can address the specificities of teaching
and the educational context.
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First, different types and sources of knowledge involved in teaching need to be taken into account.
As discussed in the first section of this chapter, teachers can draw on theoretical-scientific knowledge, as
well as practical-experiential knowledge. Lieberman (2000p192;) highlights the importance of these
knowledge sources that are often heterogeneous in a network that brings together different communities.
The ways in which practitioners integrate these different sources and types of knowledge in the process of
knowledge creation, is a fundamental element of their knowledge dynamics. Educational research often
draws on knowledge creation models developed in management sciences (such as that of Nonaka and
Takeuchi) to study and explain these knowledge processes. In the field of practice-based research,

Engestrom’s socio-material approaches (expansive learning model) are also relevant for investigating this.

Second, the different scales of knowledge processes must be acknowledged and incorporated in
the investigation. Social and socio-material studies often focus on a bounded community or network.
Knowledge creation is usually examined locally both in management and organisational, and in
sociological studies. However, teachers’ knowledge processes take place at and across different social
levels. Global and local knowledge bases interact with each other as different actors in the education
system engage in social processes. The travelling (or scaling) of local knowledge bases is one of the key
questions of the teaching profession, and a lot is still not understood in this regard (Enthoven and de Bruijn,
2010p93). Innovation and knowledge diffusion theories should thus be integrated in the sociological
investigation of teachers’ knowledge.

2.4. Conclusion

In this chapter, | provided an overview of the various theories and conceptualisations of knowledge
and learning, and examined their relevance and limitations for the teaching profession. | would like to
underline that the review is not fully comprehensive in that it could not present the vast amount of literature
each of these theories have provided. Rather, the aim was to summarise the most influential approaches
that have been applied for educational investigations along with some of their key questions, findings and
critiques.

In addition, while this review discussed psychological, management and social theories separately,
building on the unique epistemology of each of these disciplines, it is important to recognise that this is a
somewhat artificial distinction. The review has demonstrated that the various disciplines often strongly
draw on each other. For example, organisational learning theories discussed in the management
approaches section heavily draw on situated learning theories and the CoP literature. Some of the social

theories themselves, including socio-material approaches emerged from social psychology.

| have shown that social and socio-material approaches are highly relevant for investigating the
key questions this thesis asks about the dynamics of teachers’ knowledge in their social environment.
Nevertheless, as pointed out above, the educational context has some specificities, which require a

strategic integration of certain theories and methods of other disciplines. In the next chapter, | will focus on
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these specificities and examine three paradigms of education research and policy, which emerged from
reflections on teacher professionalism and which are fundamental aspects of teachers’ knowledge and
learning.
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Chapter 3. Evidence, innovation and
networks: Three influential paradigms for
teachers’ knowledge

The first two chapters discussed the context for teachers’ knowledge (profession-professionalism)
and reviewed the development of conceptualisations and models of knowledge and learning. In this
chapter®, | will describe three major and strongly interrelated paradigms that have had a substantial impact
on teachers’ social environment and practice over the past two decades: evidence, innovation and
networks. | will provide a short overview of the research underlying the three paradigms, show how they
manifest in policy, and discuss the main implications for practice. To describe the emergence of each
paradigm, | will review literature on the development of concepts and the models capturing them. | will also
highlight some key debates or findings emerging from education research. To illustrate the ways in which
they have impacted education policies, | draw on OECD reports and national policy documents. Policy
uptake is exemplified through a number of examples from various countries, including France in each case
to contextualise the empirical part of this thesis. Lastly, to understand what evidence-, innovation- and
network-related policies imply for teachers’ social practice and environment, | examine the OECD’s
discourse related to the three paradigms. | draw on critical policy analysis to reveal inconsistencies

between policy discourses and policy measures (programmes) (Diem et al., 2014{194)).

3.1. Paradigm 1: Evidence-based practice

A dominant issue that emerged from reflections on professions and the professionalisation of
teaching is that of evidence-based practice. Following the relative consensus of the attributional
approaches in the professionalism literature that teaching is a semi-profession because it lacks a
systematic knowledge base, it is Hargreaves’ seminal lecture in 1996 (1996q)) that set the grounds for the
research-based profession paradigm, which subsequently had a large influence on policy. In the following

sections, | review the development of this paradigm in education research and its manifestation in policy.

5 This chapter draws on my work published as a Working Paper: (Révai, 2020s1)).
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3.1.1. Emergence of the evidence-based practice paradigm

The core idea from the profession-professionalism literature — the lack of a systematic and robust
knowledge base that can consistently constitute the scientific basis of teaching practice — married well with
performative policy agendas. The assumption that research has the potential to increase the quality of
teaching practice and thus to enhance student learning, has become dominant in both education research
and policy. In line with this, strengthening the link between research and practice has become to be seen
as a fundamental lever in realising the promise of the evidence-based model (Levin, 2011195;; OECD,
2000(7s); OECD, 20071196;; Dumont, Istance and Benavides, 2010197)).

The evidence-based model has implications for both the research agenda and researchers, and
practitioners. First, education research should be producing evidence for practice, with a rigorous
methodology and in a cumulative manner (Goldacre, 201310;; Hargreaves, 1996j9)). Second, teachers as
professional practitioners should be accessing and integrating this accumulating evidence continuously
through initial training and professional development. Subsequent discussions, investigations and policy

initiatives have therefore been focusing on two key elements:
1. What is “good evidence” and how can we produce it?
2. How can we facilitate knowledge mobilisation, i.e. teachers taking up research?

The two questions are strongly interrelated, as knowledge mobilisation will depend on the type of

evidence accepted, and the production of knowledge may also be intertwined with mobilisation.

What is evidence and how can we produce it?

The term evidence refers to “the available body of facts or information indicating whether a belief
or proposition is true or valid” according to the Oxford English Dictionary®. The nature and source of
evidence has however been largely debated (Nutley, Walter and Davies, 2007[1981; OECD, 20071196]; Nutley
et al., 2010;199)).

The main object of this debate is what should be considered as high quality evidence. A hierarchy
of evidence based on its quality was established in the health sector by Glover and colleagues. According
to the Glover hierarchy, systematic reviews and evidence syntheses represent the highest level, followed
by randomised control trials (RCT), then cohort studies, case studies and eventually expert opinion is the
lowest (Glover et al., 20062001). Considering RCTs as the golden standard has also been advocated in
education (Goldacre, 2013107). In medical research, RCTs are used to establish evidence on what
treatment works. Using the analogy between teaching and the medical profession, advocates of RCTs

argue that the same kind of “what works” evidence can be established for education.

The “what works” movement in education led to the reformulation of research agendas, and the

foundation of organisations, which were supposed to produce and disseminate this evidence. In the United

6 https://en.oxforddictionaries.com/definition/evidence
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States, the No Child Left Behind education policy act defined a set of narrow criteria for conducting
educational research based on the above principles (Cochran-Smith and Lytle, 2006201;). The What Works
Clearinghouse founded in 2002 within the U.S. Department of Education is an actively functioning
organisation to date (Institute of Education Sciences, 2019202]). Perhaps the most well-known body of
evidence produced specifically for teaching practice and schools is John Hattie’'s effectiveness

”

meta-analysis the “Visible Learning” (Hattie, 2008203]). Hattie reviews evidence on 138 different practices
and identifies those that have large effects on learning. Since the first volume, several more have been
published. Meta-analysis is considered as the most robust way of synthesising evidence on “what works”.
The Best Evidence Synthesis in New Zealand and the Teaching and Learning Toolkit in England are similar

efforts (Education Endowment Foundation, n.d.j204)).

The instrumentalist approach of the “what works” movement has been widely criticised by
educationalists, sociologists, and organisational and management science economists. One set of
critiques pointed to the narrow interpretation of evidence and the problematic nature of applying the
medical evidence hierarchy in education. Hiebert, Gallimore and Stigler propose to turn the question
around completely, and instead of researchers producing evidence for practice in isolated academic
communities, get practitioners systematically accumulate knowledge gained from their practice and make
it available (Hiebert, Gallimore and Stigler, 2002205). Reorienting educational research towards applied,

practice-based forms such as action research became a popular alternative to RCT-based evidence.

What applied or practice-based research actually means has however been debated among
educationalists (Furlong and Oancea, 20051206)). An influential conceptualisation is based on Stokes’s
notion of Pasteur’s quadrant. Stokes (1997207) characterises research according to its use and purpose
(Figure 3.1). Some proponents of applied educational research use Stokes’ Pasteur's quadrant,
“use-inspired basic research”, as a way to define this type of research. However, Furlong and Oancea
argue that defining applied research purely by its aim ignores important questions such as how far research
is from application, or how it is managed in terms of autonomy and accountability of research partners
(Furlong and Oancea, 2005206)).

Figure 3.1. Quadrant model of scientific research proposed by Stokes

The figure shows a square divided into four subsquares with main label: [Research is inspired
by:]. The horizontal axis represents [Considerations of Use?] with [No] on the left, [Yes] on the
right.

The vertical axis represents [Quest for fundamental understanding?] with [No] at the bottom
and [Yes] at the top.

Top left: [Pure basic research (Bohr)] — [Yes] for Quest and [No] for Use.

Top right: [Use-insipred basic research (Pasteur)] — [Yes] for Quest and [Yes] for Use.
Bottom right: [Pure applied research (Edison)] — [No] for Quest and [Yes] for Use.
Bottom left: empty square

Source: (Stokes, 1997207).



74|

Another conceptualisation originates from the sociology of sciences, Gibbons and colleagues
(1994 208)) define Mode 2 knowledge production as opposed to Mode 1. The latter is founded on discrete
scientific disciplines, whereas the former refers to multidisciplinary knowledge production, in which a
research team seeks to address a context-specific problem. Mode 2 is thus applied research, but as
Furlong and Oancea (2005206)) emphasise, it is not just the purpose, which is different, but also the way
knowledge is produced across disciplinary and institutional boundaries. Research and practice are
integrated activities that mutually influence and inform each other in this model (Furlong and Oancea,
2005(208))-

Numerous scholars of management sciences have also suggested more inclusive
conceptualisations of evidence. Nutley, Powell and Davies (2013p209)) argue that the type and quality of
evidence depends on the question, which is not necessarily an instrumentalist view of “what works”. For
example, practitioners and decision-makers could be interested in why, when and for whom something
works, how much it costs, what the risks are. They may also wish to understand the nature of social
problems, why they occur, and which groups and individuals are most at risk. The authors suggest that
mapping what kind of evidence can answer what kind of question is more useful than defining a hierarchy
of evidence types independent of the question. For example, there are a number of questions, such as
“how does it work” and “does it matter”, that qualitative research can answer, whereas RCT evidence
cannot (Petticrew and Roberts, 2003210)). Therefore, insights from systematic reflection of practices or
case studies also constitute evidence that can inform practice (Epstein, 2009;211;). Such more inclusive
conceptualisations have been endorsed by international organisations, such as the OECD (OECD,
20071196)).

Critiques of the evidence-based paradigm

Many critics raised voices against the term “evidence-based”, pointing to the difficulty of directly
applying de-contextualised evidence in actual classroom situations. As a result, the term
evidence-informed, rather than evidence-based, practice gained popularity. Sharples defines evidence
informed practice as “integrating professional expertise with the best external evidence from research to
improve the quality of practice” (Sharples, 2013, p. 71212)).

However, this softening of the term did not satisfy most critics. The evidence-based practice
paradigm and its implications and implementations opened up a strong debate around teacher
professionalism, with a key focus on understanding what this means with regard to teachers’ knowledge
and teaching practice.

The most prominent critiques of evidence-informed practice criticise the “what works” perspective,
and the view that “what works” evidence can be put to practice directly. Gert Biesta, Dutch educationalist,
in his renowned papers “What works won’t work” (Biesta, 2007[12; 2010p13), argues that the
evidence-based (or —informed) paradigm is built on a narrow and technical view of the effectiveness of

education, in which students’ academic achievement is the only goal. He points to the complexity of



| 75

educational goals and values (which can include social and emotional development, and other factors)
which are difficult, if not impossible to account for in the “what works” paradigm. Biesta also draws the
attention to the complexity of evidence use, arguing that this is not a direct and linear process, but involves
the teachers’ professional judgement, which depends on a number of situational factors (interactions
between the students, the class and the wider context) (Biesta, 2007[12;; 2010p213;; 20152147). Similarly,
Hammersley (2005(13)), argues that professional decision-making is complex and cannot just be based on
external established evidence, but also involves judgement and values. He also points to the fact that

researchers and practitioners value different types of knowledge.

Cain (2015;215)) summarises some of the major concerns of critics of this paradigm in his review

as follows:

1. Research findings cannot be converted into recipes for practice. Education is a more complex
endeavour than research: research findings are by nature narrowly focused, they need to be linked
to other findings and contexts, and integrated into a coherent educational theory in Dewey’s
(19291216]) sense of the term. Research evidence based on experimentation (such as RCTs) can

only show what has happened in the past, not what might happen in the future (Biesta, 2010213)).

2. Educational means and ends are inter-dependent. Selecting the most effective means, such as a
particular teaching method, depends on the purpose, which in turn can be complex and multiple
(Biesta, 2007p12;; 2010p213)). “What works” type of research findings tend to have a narrow

understanding of the purpose, in terms of academic achievement and learning gain.

3. Educational practice is inherently value-based. Practitioners must rely on their own experience and
judgement, informed by their own values, to make decisions as teachers (Hammersley, 200513)).
Viewing education as a purely technical matter of achieving an aim underrates the importance of
values. Therefore, “what works” research is not an appropriate basis for educational practice, which

is fundamentally moral, not simply technical (Biesta, 2007[12)).

4. Research knowledge and teachers’ knowledge differ by nature. What researchers and what
practitioners consider to be well-founded knowledge is very different (Hammersley, 200513)).
Research knowledge is generalised, propositional, impersonal, abstract and theoretical; it is
evaluated for its clarity, coherence and validity; it is narrowly focused and generated by rigorous
and rational thinking. On the other hand, teaching is personal in nature, and teachers’ pedagogical
knowledge is context-specific, propositional and practical; its application is focused on complex,

multidimensional and unpredictable situations (Mcintyre, 2005217)).

The various criticisms of the evidence-informed practice paradigm led to a wide support for actually
discrediting the relevance of educational research to practice even within the educational research
community itself (Winch, Oancea and Orchard, 2015p1;). Philosophical investigations have even been
questioning the concept of educational theory. Carr goes as far as suggesting that this concept should be

abandoned because there is no absolute context-independent truth that could be the foundation of
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teaching practice, as both education research and teaching are historically-informed context-dependent
practices (Carr, 2006;541). Some, like Hammersley, consider educational research as a valid body of

disciplinary knowledge, but refute its direct relevance for practice (Hammersley, 200821s)).

Recent development in the evidence-informed paradigm and knowledge mobilisation

Since the first critiques, a number of scholars contributed to understanding what we mean by using
evidence, or “evidence-informed practice” in more subtle ways. Nutley, Powell and Davies recognise that
research and other sources of evidence are often not used directly, but they shape attitudes and ways of
thinking in indirect and subtle ways (Nutley, Powell and Davies, 2013209]). This is sometimes called the

enlightenment effect of research.

Kvernbekk (20111219]) points to a lack of profound conceptualisation of evidence in educational
research, and provides an analysis of the concept using philosophical literature. Through this analysis, she
demonstrates that the critics’ interpretation of “evidence-based” is misguided. Evidence in the philosophy
of sciences is anything — facts, data, propositions, narratives, etc. — that stands in relation to a hypothesis,
and is certainly not just RCT. Kvernbekk thus argues that the main function of evidence is support
(Kvernbekk, 2011219)). By examining the process of teachers’ decision-making in-depth and the role of
evidence in that, the author points out that evidence is used indirectly, as “backing” to justify the warrant
for a decision. In this sense, evidence does not by any means replace professional judgement, nor does it

prevent a value-based decision (Kvernbekk, 20152207).

Winch, Oancea and Orchard (2015s1]) also reason for building a positive relationship between
education research and practice. Similarly to Kvernbekk, the authors view research as an important

contribution to teachers’ “technical knowledge”, which provides support for decision-making. Teachers’
engagement with and in research enrich their reflection on practice, while the authors also highlight the
inverse effect: teachers’ reflection on their practice helps them interpret research and enhances research
itself (Winch, Oancea and Orchard, 20151]). Importantly, Winch and colleagues position themselves in
opposition with Carr, arguing for the legitimacy of educational theory, in particular “in enabling teachers to

discriminate autonomously between good sense and commonsense” (2015, p. 2131)).

In sum, we can distinguish three main branches among educationalists, or rather three types of
attitudes towards evidence-based or evidence-informed practice. First, “hard-core proponents” of
evidence-based practice, who believe in the primacy of RCTs, in the possibility of its direct application in
teaching practice, and in the irrefutably positive impact of such kind of evidence on teaching and learning.
Second, “total sceptics”, who reject the relevance of evidence and research for practice, and question the
legitimacy of educational theory and research for teachers. And finally, those in the middle (the “golden
means”), who adopt a broader and usually more practice-oriented interpretation of education research,
and advocate for “research-backed practice”, i.e. believe that the way such research shapes teachers’

attitudes and decision-making is useful and important for teaching practice. Apart from total sceptics,
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education researchers have been interested to explore the processes through which research can support

or inform teaching practice.

How can we facilitate knowledge mobilisation?

The ultimate goal in terms of teachers’ knowledge in this paradigm is to establish effective
mechanisms to disseminate evidence and align teaching practices to this at a large scale. The
evidence-based practice model gave rise to a rich field of studies looking into the dynamics of knowledge.
These have been described by many different terms: knowledge transfer, dissemination, exchange,
knowledge to action, knowledge mobilisation and so on (Levin, 2008221). In the following, | will refer to it

as knowledge mobilisation.

Ben Levin developed one of the first models. This model captures knowledge mobilisation through
three interacting functions of knowledge: its production, use and mediation (Levin, 2013222;; 2011195)).
Levin acknowledges that these functions are overlapping in terms of actors. For example, those who
produce knowledge such as researchers, can also actively mediate their findings towards practice.
Similarly, practitioners (teachers) can be involved in both the production and mediation of research. In line
with this view, facilitating teachers’ engagement in and with research has come to be seen as a major
element of successful knowledge mobilisation (Levin, 2011(195;; Gibbons et al., 199420s); Cordingley,

20161223); Hargreaves, 19969)).

While there is disagreement on the relevance and definition of evidence and research, there is a
strong consensus among those who believe in the value of research or evidence on the necessity of
interpreting knowledge mobilisation more widely. In particular, knowledge mobilisation is not simply about
transferring and translating a narrow set of “codes” from one community to the other. Rather, it involves

more complex dynamics through which knowledge transforms.
Best and Holmes (2010;11)) identify three models of knowledge mobilisation:

e Linear model — making research available for users, focusing on “getting the right information to
the right people in the right format at the right time” as it was previously defined in the health sector
(Levin, 2008221)).

e Relationship model — incorporating linear models but focusing on strengthening the relationship
among stakeholders through partnerships and networks to facilitate the link between research and

practice. Here knowledge can come from multiple sources (research, theory, policy, practice).

e Systems model — building on linear and relationship models, but recognising that agents are
embedded in complex systems, and the whole system needs to be activated to establish

connections among its various parts (Best and Holmes, 2010;11)).

In a linear model that focuses on disseminating research evidence to teachers, teachers are seen
as passive recipients of knowledge. In both the linear and relationship models, a strong emphasis is placed

on mediation, i.e. intermediary actors and processes that bridge the gap between the communities of
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research producers and users. Again, a multiplicity of terms and definitions are used sometimes
interchangeably, for people who have a specific role in bridging the knowledge gap between communities.
These include:

e Translators: “individuals who can frame the interests of one community in terms of another

community’s perspective” (Brown and Duguid, 1998, p. 103224)).

e Brokers: individuals who participate in multiple communities and who facilitate the transfer of

knowledge between these (Brown and Duguid, 1998224;; Haas, 2014 225)).

e Gatekeepers: individuals within one community who collect, understand and interpret external
information, and translate and diffuse this information to other members of the community (Haas,

2014225)) often playing a quality assurance role (OECD, 2007196)).

e Boundary spanners: individuals who represent the interface between areas (within, at the
periphery/boundary of or outside a community/organisation) and make intergroup exchanges
possible (Haas, 2014 225)).

The relationship model looks at the research-practice link in terms of the connection between

actors. However, it is the systemic view of knowledge mobilisation that best captures its complexity by:
e taking into account the nonlinear, dynamic interactions between a large number of elements

¢ understanding context and acknowledging that due to the constantly changing nature of external

conditions and systems, evidence on the past does not imply evidence about the future
¢ looking beyond individual cause-and-effect relationships, and focusing rather on emerging patterns
e realising that people in the system both shape and are influenced by the system

e valuing innovation and change, and integrating new knowledge into the system (Best and Holmes,
2010;11)).

Translating this to teachers’ knowledge, Cain (2015p215)) describes three elements of the process
of transformation: conceptual development, reflection on cases drawn from personal experience and the
diffusion of research knowledge into areas beyond the original research focus. The transformation process
therefore involves a dialogue between different knowledge types (Mclintyre, 2005217]), a selection of and
critical reflection on relevant findings based on teachers’ values, knowledge of context, as well as an
interpretation of research and its applicability.

Understandings of knowledge mobilisation have increasingly moved away from linear
interpretations towards interpreting it as a dynamic and iterative process involving social interactions,
feedback loops and co-creation (Campbell et al., 201722¢7). In this model, researchers and research
evidence are not the unique facilitators of systemic change. Rather, all actors in the system shape the
knowledge creation-synthesis-application process through their interactions, collaboration and co-creation

(Van De Ven and Johnson, 2006227;; Van De Ven, 2007225)). Nevertheless, linear associations often still
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dominate the education policy discourse and characterise some of the existing practices (Fenwick and
Farrell, 20171229)). The next section presents examples for the implementation of the evidence-based

practice paradigm in education policy.

3.1.2. Policy uptake

The evidence-based agenda has been taken up by national policies as well as international
organisations, such as the OECD. The assumption that research could and should increase the quality of
teaching practice fit well in the performative policy agendas, which have been focusing on increasing the
quality and efficiency of education systems. The “evidence-informed practice agenda” has been the most
fiercely taken on board in Anglo-Saxon countries (e.g. in the United States, United Kingdom [England in
particular], Australia and New Zealand), which set out to reshape both the education research agenda and

professional practice.

In some countries, central governments have been investing considerable efforts in the
evidence-based agenda by introducing incentives for teachers to mobilise knowledge produced in research
as well as actively participate in producing research (Cain, 2015p215)). Mediating research towards practice
— “knowledge brokerage” — has become a major policy focus in countries that put the evidence-informed
practice agenda at their forefront. In some countries, educational knowledge brokerage has been
institutionalised, most often by governments, through establishing agencies dedicated to such efforts
(OECD, 2007{196)).

The OECD publication “Evidence in Education” presents examples for national knowledge
brokerage efforts in Canada, Denmark, the Netherlands, New Zealand, the United Kingdom (England),
and the United States (OECD, 2007196]). This work focuses on the use of evidence not only in teaching
and school practice, but also in education policy itself. It uses the term “evidence-informed policy” defined
as “the conscientious and explicit use of current best evidence in making decisions and choosing between
policy options” (OECD, 2007, p. 161196]). The most investment in strengthening evidence-informed practice

was made in the United States and in England.

In the United States, the No Child Left Behind Act requires schools and teachers to develop their
programmes and teaching methods based on what has been proven “effective” in research. The Act also
established funding mechanisms, which re-oriented education research towards producing evidence for
practice through experimental studies (mostly RCTs) (Fazekas and Burns, 2012230). This programme has
been widely criticised for its unintended negative impact on educational achievement and equity (Fazekas
and Burns, 2012p230;; Cochran-Smith and Lytle, 2006201]).

As part of the evidence-based practice agenda, the U.S. Department for Education established
the What Works Clearinghouse (WWC) knowledge brokerage agency. The WWC’s mission — to “provide
educators with the information they need to make evidence-based decisions” (Institute of Education
Sciences, 2019202]) — reflects a linear transmission view. The agency reviews research, determines which

studies meet rigorous standards, and summarises the findings (Institute of Education Sciences, 2019202)).
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Products of such agencies are based on the idea of “translation”, i.e. transforming researchers’ knowledge
products into products accessible for practitioners. For example, in addition to detailed technical reports,
the WWC publishes user-friendly evidence snapshots and practice guides targeted at teachers,
administrators and policy makers. This transmission approach assumes that teachers and other actors
seek out and mobilise the evidence produced, and little attention is dedicated to establishing direct

relationships.

In England, an emphasis on bringing together researchers and practitioners is manifest in the
Teaching and Learning Research Programme (TLRP) running between 2000 and 2011 (OECD, 2007196)).

The TLRP’s six strategic commitments set out various ways and strategies for mobilising knowledge:
e User engagement for relevance and quality.
e Knowledge generation by project teams.
¢ Knowledge synthesis through thematic activities.
e Knowledge transformation for impact.
e Capacity-building for professional development.
e Partnerships for sustainability (OECD, 2007[196)).

In addition to mobilising existing formal research knowledge, the TLRP also include generating
knowledge and transforming it. In fact, an evaluation of the TLRP reveals that partnerships have been a
key enabler of impact: projects in which research institutions collaborated with partner schools in
co-conducting research or testing findings showed greater impact on teaching practice (Parsons and

Burkey, 2011231)). The TLRP is thus founded upon a relationship model of knowledge mobilisation.

The new generation of the United Kingdom’s brokerage effort, the Education Endowment
Foundation / Sutton Trust (EEF), broadened the scope even further by applying an “evidence ecosystem”
model. In this model, the evaluation, synthesis, translation and use of research, as well as innovation are
explicitly linked (Gough, Maidment and Sharples, 2018232). The activities include synthesising evidence,

generating new evidence and supporting schools in using this evidence (EEF, 2019233)).

While Anglo-Saxon countries are “hard core proponents” of evidence-based practice, many other
countries also promote the use of research, although advocate for the softer “research-backed practice”
paradigm. For example, the Dutch ministry of education established the Netherlands Initiative for Education
Research (NRO) in 2012. The NRO coordinates and funds educational research, including research on
teaching and learning, schools and the broader education system. It also facilitates connections between
research and practice with the aim of contributing to innovation and improvements in education (NRO,
20211234)).

In France, the relevance of research (and in particular cognitive sciences) for teaching practice

has been increasingly more recognised and various initiatives promote this. In 2013-2014, a new teacher
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education institute is established at all universities offering preparing future teachers’, and a review
recommends to make teacher education more research-oriented. The most recent Education Act that took
force in 2019 put research on effective teaching methods more central to teacher education (although
disciplinary training and republican values remain the core of teacher education curriculum)® (Normand
et al., 2019p235); French Government, 2019236; Muller, 20112371). To support the implementation of recent
educational reforms, cognitive sciences have become a major element in teachers’ professional
development. Both teacher education institutes and the ministry of education organise conferences and

seminars on this topic (Ministére de I'Education Nationale, n.d.pss)).

3.1.3. Implications for practice

These policy initiatives create a context in which schools and teachers are expected to regularly
access, understand, analyse and interpret research evidence, but also increasingly more to participate in
and conduct research themselves. This is well reflected in the OECD’s discourse:

“In a knowledge society, teachers are also increasingly seen as knowledge professionals, working at the
frontline of one of society’s most important knowledge creation and transfer systems: education. [...] Teachers
are expected to process and evaluate new knowledge relevant to their core professional practice and to
regularly update their profession’s knowledge base. This challenge is situated in a rapidly changing educational
system, which is expected to deliver on “21st century skills” in increasingly more diverse classrooms, and
conditioned by expanding research-based scientific knowledge base on teaching and learning. This process of
continuous renewal of teachers’ professional knowledge is an important part, maybe the most important, of
teachers’ professionalisation. These new demands and opportunities might require teachers to update their
teaching methods, employ innovative teaching practices and mobilise various sources of knowledge.” [Van

Damme in (Guerriero, 2017, p. 3s))]

Clearly, the evidence-based practice paradigm implies complex expectations for teachers,
schools, and more broadly education systems (including teacher education). These expectations

sometimes translate into strong and explicit pressures, other times are expressed more softly.

The Anglo-Saxon policy initiatives presented above constitute explicit hard pressures for the
teaching profession. This strong push for teachers to acquire and use theoretical knowledge based on
research evidence (“medical-type knowledge base”), is sometimes conflicting with other policies. For
example, recent teacher education policies in England have moved towards a “teachers as technicians”

(see Chapter 1) view. Teacher training is increasingly based on apprenticeship models by schools. Schools

7 Les Ecoles Supérieures du Professorat et de I'Education (ESPE)

8 To mark this change, the name of teacher education institutes were changed: the ESPE became « Les Instituts
Nationaux Supérieurs du Professorat et de I'Education (INSPE).
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are not prepared for supporting new teachers in acquiring conceptual and theoretical knowledge (Beach
and Bagley, 2013ss)).

In this respect, it is also useful to explore the OECD’s work and discourses. The promotion of
evidence-informed teaching practice has been present in OECD work for long. Most recently, it has
represented a relatively hard pressure for countries and indirectly for teachers across the world. The
“Innovative Teaching for Effective Learning” project, running between 2013 and 2020, is promoting a
learning sciences-based approach for education. The OECD sees (or foresees) the emergence of a new
“Science of Learning”, an interdisciplinary science that incorporates all sciences that study human learning
as their object, including not just pedagogy and educational sciences, but also cognitive psychology, social
and behavioural sciences, neuroscience, computer science and engineering (Kuhl et al., 20193¢)). The
most recent report “Developing Minds in the Digital Age: Towards a Science of Learning for 21st Century

Education” formulates a strong criticism towards education, which also constitutes a clear pressure:

In order to realise this ambition, 21st-century education needs to be underpinned by the best available research
evidence on human learning and how to improve it. Knowledge is one of the most important raw materials of
education; yet education is not particularly good at updating its own scientific knowledge base. A lot of the
knowledge at work in education practices and transmitted in teacher education and professional development
activities is outdated and sometimes contradicts more recent research. Education seems to be vulnerable to
myths and erroneous ideas, born out of romantic ideals, wishful thinking or love for children. Sometimes science
tells us something different from what educators wish to hear. Constantly updating its own knowledge base is
one of the most needed but also most difficult tasks in moving education forward. In many countries, the
mechanisms and practices used to translate and transmit scientific evidence into education policy and practice

are missing. [Schleicher in (Kuhl et al., 2019, p. 3p9))]

The evidence-informed practice paradigm is also strongly present in the OECD’s Teacher
Knowledge Survey, which sets out to assess teachers’ pedagogical knowledge (Sonmark et al., 2017 z¢)).
An international assessment of knowledge builds on the assumption that a universal knowledge base,
which all teachers should possess, exists or should exist. An objective assessment of knowledge, in which
items are scored on a binary, “correct” or “wrong”, basis, certainly suggests a hard approach to
evidence-informed practice. However, the study has evolved over the years and the hard evidence
approach is now complemented with a softer one that allows for taking into account teachers’ professional
judgement through situational judgement items. The description of the study also emphasises that the goal

is not to assess individual teachers, but rather to draw system-level knowledge profiles (OECD, 2020s2)).

Policy initiatives, such as the Dutch NRO, reflect a softer approach. Earlier CERI work also
promoted the use of research softer ways. “The Nature of Learning” volume edited by Dumont, Istance
and Benavides brings together research on learning with the objective to “help build the bridges, ‘using

research to inspire practice” (Dumont, Istance and Benavides, 2010, p. 14{1977). The volume provides a
review of research on various approaches to teaching and learning such as formative assessment,

co-operative and inquiry-based learning, the use of technology and outside classroom learning. Research
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includes the results of experimental studies but is not limited to these. The publication is the OECD’s own
knowledge brokerage activity, as it intends to “provide a powerful knowledge base for the design of learning
environments for the 21st century” (Dumont, Istance and Benavides, 2010, p. 141977). However, rather than
promoting a direct application approach, the book draws much softer conclusions on designing learning
environments, which leave ample room for implementation for teachers. This soft “research-inspired”
approach is also present in CERI’s innovation-oriented work strand (Innovative Learning Environments,

Innovative Pedagogies for Powerful Learning discussed in section 3.2).

Overall, the OECD explicitly advocates for a “knowledge rich” teaching profession, where
knowledge is interpreted in a relatively complex way. Some strands of work emphasise the
theoretical-scientific side, i.e. knowledge emerging from a wide variety of academic disciplines — this is
more of hard-core form of evidence-informed practice. Other strands of work place a stronger emphasis
on the importance of professional judgement, the adaptation of theories to the context, and thus reflect a
more nuanced, softer approach. The co-existence of the two approaches can be confusing for
policy-makers and practitioners if the link between science and research, and practice is not explained.
Yet, to date, no substantial work has been done by the OECD on how that link plays out: how can teachers
access and translate that knowledge for practice, what new skills do they need to engage with research,

what mechanisms support the reconciliation of practice-based and research knowledge.

In sum, the debate around the relevance and use of research for teachers has led to various
“sub-paradigms”, such as evidence-based, evidence-informed, research-backed or research-inspired
practice. These have been taken up by a number of national policies and have been present in international
discourses, which constitute seemingly contradictory pressures for teachers, schools and education
systems. Softer approaches see research and evidence use as part of the construction of new knowledge
incorporating professional-practical and formal research knowledge. This relates to innovation processes,

and brings us to the second the paradigm.

3.2. Paradigm 2: Innovation

With the managerial and performative turn of public services (New Public Management), another
issue is penetrating education policy: the “innovation imperative”. Generating and scaling innovation have
become dominant demands for educational services. As innovation is closely related to knowledge, and
specifically to knowledge creation, this policy imperative is an important contextual element for this thesis.
To better understand what has shaped the innovation imperative in education, this section traces the

development of innovation research and highlights some key implications for education policy and practice.

3.2.1. Emergence of the innovation paradigm

Before going into the development of the concept of innovation, it is useful to clarify two related
terms that are often used interchangeably with innovation: reform and change. Cerna (2014239)

distinguishes the three terms based on definitions, key characteristics and types found in literature.
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Reforms typically refer to structured and conscious processes of producing change driven from the top of
a system or organisation. Changes, i.e. intended or unintended transformations or alterations, can be
central elements of reform, although sometimes reforms result in little or no change at all. Contrary to
innovation, reform and change do not necessarily imply the application of new or improved ideas or
knowledge. Both innovation and reform can be incremental, radical or systemic, whereas change is usually

characterised by its pace (continuous or episodic) and scope (convergent or radical) (Cerna, 2014239)).

What is innovation?

Expansion of the concept and the focus

The interest in innovation originally emerged in the manufacturing industry sector, and for a long
time was focusing on innovation in technologies and products as a way to increase the competitiveness of
businesses. Innovation studies find their roots in Joseph Schumpeter’s work who more than 100 years ago
identified innovation as the main source of economic growth, and was the first to advocate for a scientific
investigation of innovation (Fagerberg, Martin and Andersen, 20132401). For several decades, innovation
studies were primarily the territory of economists, industrial sociologists and psychologists most often
exploring technological innovation in firms in the framework of industry-financed projects. Multidisciplinary
and more academic approaches to investigating innovation started with the establishment of science and
R&D units at universities in the 60s (Fagerberg, Martin and Andersen, 2013p40)). With this, more
coordinated efforts to measure innovation began to emerge. The Frascati Manual of the OECD, the first
edition of which was developed by Christopher Freeman in 1963 (OECD, 1963241), the Charpie Report in
the United States and later the several editions of the Oslo Manual (OECD/Eurostat, 2018242;) aimed at
providing frameworks for measuring and monitoring innovation. The evolving definition of innovation of the

Oslo Manual is still widely used today:

“a new or improved product or process (or combination thereof) that differs significantly from the unit’s previous
products or processes and that has been made available to potential users (product) or brought into use by the
unit (process)” (OECD/Eurostat, 2018242).

The focus of innovation studies has broadened over the decades, and in addition to manufacturing
industries, increasing attention has been paid to the service sector from the second half of the 1980s.
While initial research on service sector innovation was mostly focusing on supply development, from the
2000s, new, service sector-specific perspectives emerged. These include non-technological innovations,
a focus on the client (user, customer), and organisational and management issues (Carlborg, Kindstrém
and Kowalkowski, 2014p43)). The new focus on service innovations strengthened the attention on

processes, rather than products.

For a long time, public services were of little interest in terms of innovation, mostly because they
were not market services, and thus not pressured by competition and costumers, and the political influence

and lack of resources were also considered as factors not conducive to innovation (Djellal, Gallouj and
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Miles, 2013114;). Djellal, Gallouj and Miles list a number of arguments for why public sector innovation

deserves attention:

e Many governments are determined to use new technologies to improve processes and services

for their citizens.

e Several public service sectors, including health, broadcasting, security and defense, have well

documented innovation activities.

e Boundaries between public and private services have become blurred with increasing competition

in some public domains due to marketisation and partial privatisation processes.

e Economic and societal changes (economic crisis, demographic changes, new societal demands)

have led to increasing pressures for innovation (Djellal, Gallouj and Miles, 2013(114)).

Research on innovation in the public sector has grown hugely over the past few decades. In their
extensive systematic review of innovation research in the health sector, Greenhalgh and colleagues
(200457)) identify six categories based on the object of analysis, and provide a typology of 13 different
research traditions ranging from rural sociology, marketing and communication studies through to

evidence-based medicine, knowledge utilisation and complexity studies (Greenhalgh et al., 200457).

Despite the increasing interest and broadening scopes, to date there is no common theoretical
core underlying innovation literature (Lundvall, 2013244)). Lundvall identifies three main streams in

innovation research:

e an evolutionary strand that seeks to create a basis for understanding economic change through

studying the drivers and barriers of innovation, and the agents generating innovation

e a techno-economic approach focusing on the conditions for profiting from innovation in industry

and other sectors

e asocio-economic theory of innovation that aims at understanding innovation by studying the actors

involved and how they interact in the process of innovation (Lundvall, 2013244)).

In tracing the development of innovation research, Fagerberg, Martin and Andersen note various
scales: Schumpeter's early work and the field of entrepreneurship studies focus on individual
entrepreneurs; after World War |l. the main focus was on studying innovation in large firms, and then
increasingly more in firms and other types of organisations of various sizes. In the last few decades, the
focus shifted to exploring innovation systems, i.e. the environment in which firms are embedded
(Fagerberg, Martin and Andersen, 2013p2407). In the systems approach, the object of analysis is the
interaction between the different actors (firms and other public and private sector actors), to understand
how the knowledge, skills and resources necessary for innovation are distributed, accessed, shared and

used (Fagerberg, Martin and Andersen, 2013240)).
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Innovation in education

Innovation in the education sector in a techno-economic approach is seen as a driver for social
and economic welfare, and the main purpose of studying innovation is to understand the conditions in
which it can be best achieved. This approach is reflected in the 2004 OECD volume “Innovation in the
Knowledge Economy: Implications for Education and Learning”, which develops a framework for analysing
and assessing the innovation capacity, not specifically in education, but more generally in any sector of
the economy. The analysis identifies four drivers of innovation: science, users and doers, modular
structures and ICTs. The report then discusses the potential impact of the four sources of innovation on
the transformation of the education sector. Innovation in education here is explored similarly to

manufacturing industries, focusing largely on technologies and technological processes.

The “Measuring Innovation in Education” 2014 and 2019 OECD volumes are also examples of a
primarily techno-economic approach. Innovation here is considered effective, or even necessary, to
address economic and social challenges, such as demographic pressures, an increasing demand for
government services, higher public expectations and decreasing satisfaction with regards to public
services, and productivity growth in a context of fiscal constraints (OECD, 201445)). However, the four

values of innovation in education listed in this volume also reflect strong democratic values such as equity:

e Improving learning outcomes and the quality of education provision. (For example, developing and

adopting new school organisations, pedagogies and ICT use can help personalise learning.)
¢ Enhancing equity in terms of access to education, use of education and learning outcomes.

e Acting a stimulus for a more efficient provision of public services: help minimise costs and maximise

value for money.

e Making sure that education remains relevant to societal needs, e.g. by improving results in literacy,
numeracy and scientific literacy (OECD, 2014 245)).

The 2014 volume uses two approaches to measure innovation through quantitative data. First,
innovation surveys that ask higher education graduates about their employment, and the intensity and type
of innovation in their organisation. This data provides an assessment of innovation, comparing types and
levels of innovation in education and in other sectors, as well as across sub-sectors of education. Second,
teacher and student surveys, which provide data on innovation in education via change as a proxy
measure. This second approach, also applied in the 2019 volume, looks at change in classroom and school
practices as reported by teachers and students, such as teaching style, assessment practices, use of
textbooks, class organisation, use of computers, teacher collaboration and more (OECD, 201445
Vincent-Lancrin et al., 2019246)). While this work still heavily relies on an economic conceptualisation of
innovation (e.g. it uses the definition of the Oslo Manual), it also adapts measuring innovation to education
by using specific measures.
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Innovation in education has also been explored in a socio-economic perspective in the CERI
project “Systemic Innovation in Education”. Systemic innovation was defined as “any kind of dynamic
system-wide change that is intended to add value to the educational processes and outcomes” (OECD,
2009p2477). It compares the way education systems go about initiating innovation, the processes involved
and the relationship between the main actors, the knowledge base the innovation processes draw on, and
the procedures and criteria for assessing progress and outcomes. Building on a number of case studies in
various countries, one work strand analyses innovation in vocational education and training (OECD,
20092477), another one looks at ICT-based educational innovations (OECD, 2009245)). The focus on the
interaction of actors and knowledge processes is a clear feature of the socio-economic strand of innovation
studies described by Lundvall (2013244;). The systems perspective is taken forward in CERI work on
governance (Governing Complex Education Systems), although innovation is no longer the explicit object

of study in that project.

Innovation, knowledge and learning in education research

While early research on innovation was focusing on investments in Research and Development
(R&D) and the dissemination of scientific knowledge, in the last two decades innovation has been
increasingly seen as a function of learning and knowledge creation (Ellstrom, 20102491). The relationship
between innovation and learning is also one of the most important topic that Lundvall proposes for future
research to focus on, and he considers socio-economic theory the most fit for this purpose (Lundvall,
2013(244)).

Organisational management literature represents a socio-economic perspective, in which
knowledge and learning are central to innovation. Nonaka for example, defines innovation as “a process
in which the organisation creates and defines problems and then actively develops new knowledge to solve
them” (Nonaka, 1994, p. 141102). For Nonaka, organisational knowledge creation is a form of innovation
itself. Such knowledge-based approaches explore organisational innovation as a function of the existing
knowledge base, the organisation’s values and goals in terms of knowledge sharing and creation, its
leadership and links with the external environment (boundary-spanning) (Greenhalgh et al., 2004577). While
most empirical studies in this area still look at intra-organisational processes, the conceptualisation is close

to a systems perspective.

In the systems perspective, the unit of analysis changes from the organisation to the broader
environment and the relationship between the various agents, organisations and contextual elements. For
example, Edquist defines an innovation system as “all important economic, social, political, organisational,
institutional and other factors that influence the development, diffusion and use of innovations” (Edquist,
2006, p. 1832501). While he recognises that this approach is not a formal theory and suffers from conceptual

diffuseness, Edquist emphasises the various strengths of looking at innovation in a systems perspective:
e It places innovation and learning processes at the centre of focus.

e It adopts a holistic and interdisciplinary perspective.
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e It employs historical and evolutionary perspectives, which makes the notion of optimality irrelevant.
e It emphasises interdependence and non-linearity.

e It can encompass both product and process innovations, as well as subcategories of these types

of innovation.
e It emphasises the role of institutions (Edquist, 2006250]).

In the education sector, the majority of innovation research focuses on top-down reforms and
interventions, and only a smaller proportion on local school-level innovations in teaching and learning
(Halasz and Fazekas, 2016251;). Moreover, most empirical studies in education explore innovations as they
relate to curriculum change, reform implementation or other domains. Halasz and Fazekas (2016251))
identify nine main research areas, which have substantially contributed to understanding innovation in
education. These are: Curriculum research; research related to educational change; school effectiveness
and school improvement research; research on school management; school leadership and the school as
an organisation; disciplinary research; research on educational technology; implementation research;
research on teacher behaviour, teacher knowledge and learning; and research on teaching and learning

in higher education (Halasz and Fazekas, 2016251]).

Many studies adopted the Oslo Manual's definition to characterise educational innovation,
although, in line with the conceptual expansion described above, increasingly more recognise the limits of
such a techno-economic conceptualisation in understanding the social nature of public service innovations.
Teaching and learning related innovations generally focus on either the innovation itself (as an object or
product) or the process of its development. A new or improved practice is considered innovation if it can
be linked to improved outcomes, such as better student achievement, more effective development of

student competences or increased equity (Karkkainen, 2012j252;; OECD, 2013253)).

A major research area in educational innovation belongs to the practice-based (or work-based)
innovation research, which explores innovations emerging from the daily practice of employees, in the
case of education, teachers (Melkas and Harmaakorpi, 2012254)). In this perspective, generating innovation
is essentially a problem-solving process, which requires the creation of new knowledge and collaboration,
and the focus shifts from a traditional, linear model of innovation to models focusing on non-linear
processes (Melkas and Harmaakorpi, 2012j254)). In the education setting, this is typically about trying out
new teaching methods and tools, described as teacher-led innovation or teacher-led workplace innovation
(Fraser, 2005, Avadhanam and Chand, 2016).

Informal learning in the workplace through experimentation is central to the process of
practice-based innovation (Ellstrom, 2010j249)). Learning theories that are able to explain how innovation
occurs through learning are relevant for this approach. For example, Argyris and Schén’s (1978;111]) notion
of single and double-loop learning distinguish between learning as responding to changes in the
environment within a given framework (single-loop) and learning by changing the framework (e.g.



| 89

questioning and modifying the core set of organisational norms, assumptions, practices). Engestrom’s

expansive learning theory (see Chapter 2) also emerged from practice-based studies.

In most practice-based models, innovation is rooted in a practical problem or question, and is
understood as a problem-solving process directed at improving teaching practice (Paniagua and Istance,
2018145; Melkas and Harmaakorpi, 2012j254). Specific procedures and methods have been developed that
engage teachers and schools in an innovation process. These include action research or practitioner
research, collaborative enquiry and design-based research. Whether the process of innovation is
operationalised through lesson study, action research, enquiry or other mechanisms, teachers integrate
various knowledge sources in the process (Earl and Timperley, 2015p2s5). They mobilise existing
knowledge and facilitate the transfer processes between the tacit and explicit dimensions of knowledge.
The innovation cycle (Earl and Timperley, 2015255; Engestrom and Sannino, 2010yss)) typically includes
designing new materials, methods or processes that are then trialled. In this phase, the mobilised
knowledge is discussed and negotiated and new knowledge is created. Trialling ideally involves collecting
data on the impact such as students’ or teachers’ perceptions and outcomes. The observations and data
analysis again adds to the process of knowledge creation and can lead to a modification of the innovation
product or process. The knowledge is then consolidated and can be further generalised. Making this locally
created knowledge public and available to those outside the professional community in which it was

produced, requires an effort of diffusing this knowledge.

How can we facilitate and spread innovation?

An important body of research in the socio-economic strand explores the diffusion of innovation.
Everett Rogers established the theory of diffusion in his seminal book “Diffusion of Innovations” (Rogers,
1962)256)). Diffusion is “the process by which an innovation is communicated through certain channels over
time among the members of a social system” (Rogers, 1962, p. 5;256)). Rogers identified four elements that
determine the spread of an innovation: the innovation itself, communication channels, time and the social
system. He described five types of actors in the process of adoption: innovators, early adopters, early
majority, late majority and laggards (Rogers, 19622s¢)). In its early interpretations, diffusion was mostly
perceived as a linear process of information transmission from a source to a receiver. Rogers (1962[256])
describes diffusion as a convergence model, in which communication involves creating and sharing

information between participants to reach mutual understanding.

The socio-economic research strand and diffusion theory broadened the concept of innovation,
incorporating the perspective of adopters and making knowledge a central element. For example, Larson
and Dearing define innovation as “anything that potential adopters perceive to be new, inclusive of new
ideas and beliefs, explicit and tacit knowledge, processes and protocols, tools and technologies, even
value belief systems” (Larson and Dearing, 2008257)). In this sense, knowledge is also the outcome of
innovation created as a result of the innovation process. With this perspective, innovation and knowledge

became intimately linked, and studying knowledge processes and innovation were no longer separable.
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In the domain of educational innovations, a lack of diffusion and the often isolated nature of
successful educational innovations is often perceived as a major challenge (Looi and Woon Teh, 2015(2sg)).
The concept of scaling incorporates two aspects of diffusion: a quantitative change, i.e. an increased
number of schools using the innovation, and a qualitative change, which occurs in the diffusion process
(Cohen and Loewenberg Ball, 2006259]). This qualitative change is one of the difficulties in managing the

process of diffusion (Looi and Woon Teh, 201525s)).

Recent theories integrate the product and process aspects of innovation and interpret innovations
as complex systems, paying particular attention to how “innovation patterns” emerge from the complex
interactions of the different agents (Van de Ven, Angle and Poole, 20002607). These theories are also able
to account for dimensions of space and time in innovation processes. For example, the way similar
innovations can emerge at different places at the same time, can merge into new ones and change over

time.

3.2.2. Policy uptake

As research on public sector innovation grew over the last few decades, so did policy interest
increase. To the extent that it quickly became an “innovation imperative” in the policy context, which is
reflected both in national policy discourses and in international organisation’s work since the early 2000s.
National innovation strategies in Australia, Finland, the Netherlands, Norway and the United Kingdom, all
encourage and dedicate resources to more innovation in the public sector (OECD, 2014245)). In the
background report for the 2015 ISTP, encouraging innovation to create 21st century learning environments
is one of the three main aspects of successful education systems (Schleicher, 2015p261). In the 2016 report
for the same event, the OECD views innovation as becoming integral to the teaching profession as a

response to the complex challenges that societal changes imply (Schleicher, 20163)).

Many countries have a global innovation strategy of which education or investment in education
and R&D is part. Some examples from the 2019 OECD Education Policy Outlook are:

e Austria created an overall fund of EUR 1 billion dedicated to education projects such as

establishing a foundation for innovation and research in education.

e Germany introduced a “Pact for Research and Innovation of the federal government and the

Lander” in 2005, which was renewed in 2014.

e Belgium introduced a “Decree on Educational and Administrative Innovations in Public Education”
in 2010.

e Ireland has a more overarching strategy for innovation (Innovation 2020 Strategy) (OECD,
2019262)).

Several countries also established dedicated bodies to facilitate innovation in schools. In France,
intensifying pedagogical innovation has been an important mission of the ministry of education since the

90s, reflected in various bodies and councils created within the ministry over the years. A new Education
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Act (Law for Orientation and Programme for the Future of School) introduced in 2005, proposed a
framework for Academies (regional education authorities in France) to stimulate creativity and support
innovative approaches (French Government, 2005ps3). A new Department for Research and
Development, Innovation and Experimentation (DRDIE) was established within the Ministry of Education
to build partnerships with research teams and to disseminate international research and experiences to
actors in the education system. In addition, the DRDIE established and was running a network of Academic
Advisers for Research and Development, Innovation and Experimentation (Conseillers académiques
recherche-développement, innovation et expérimentation — CARDIE) within the regional authorities
(Archives Nationales France, 2013264)). The CARDIE’s mission is to support educational innovation in the
field, as well as monitor and coordinate innovations and experiments in schools. The CARDIE at the
regional level and the DRDIE at the national level also act as catalysers for diffusion by offering meetings,

seminars and innovation forums in order to promote the exchange of experience and practices.

Since their conception, the CARDIEs have evolved from a set of territorial advisors towards a
strategic positioning (MEN-DGESCO-DRDIE, 2017265)). In several Academies, the acronym changed from
counsellors to centre or cell. While local (territorial) needs remained at the heart of their work, they have
developed stronger governance structures to be able to provide organised support for schools. The
ministry (Department for Research and Development, Innovation and Experimentation — DRDIE) was
giving overall support to strengthen regional strategies by capacity building and developing platforms for
communication and knowledge sharing (the virtual platform ViaEduc, later RESPIRE, the Expéritheque
application). A system for monitoring and evaluating activities (Cardie Mirror) was also put in place. In
parallel, bottom-up processes through sharing knowledge created at the local level were enhancing the
national system (MEN-DGESCO-DRDIE, 2017265)).

In England, innovation policies have long been framed in school improvement strategies. In the
past ten years, this manifests in the British government’s “self-improving school-led system” (SSIS)
agenda. SSIS creates clusters of schools as structures, promotes local solutions and co-construction as
two cultural elements, and puts in place system leaders as central actors for realising the agenda
(Hargreaves, 2010p2661). The 2012 model for SSIS features “disciplined innovation” as one of the main
strands of the “collaborative capital” dimension of SSIS. Partnerships are seen as key to facilitating

evaluation and innovation across schools in this model (see more in section 3.2) (Hargreaves, 2012267)).

While these are examples for global innovation policies, many of the educational innovation
policies relate to specific areas, such as digitalisation or curriculum reform. For example, as part of the
Austrian digital education strategy, an innovation package aims not only to provide broadband to schools,
but also to support innovative projects in schools. In 2018, Austria introduced a “New Master Plan for
Digitalisation in Education” in 2018, which extends to teaching and education content, professional
development of teachers; and infrastructure and school administration (OECD, 2019p262). In Portugal,
stimulating innovation at the school level is part of several recent education reforms, such as the Profile of

Students at the end of Compulsory Schooling (2017) and the National Programme for the Promotion of
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School Success (PNPSE) (2016) (OECD, 2019262). Similarly, supporting innovative teaching methods and
developing teachers’ related competences are integral parts of Hungary’s Strategy for Digitalising
Education adopted in 2016 (Hungarian Government, 2016263;).

Despite the frequent appearance of innovation in education policies, one key recommendation of
the 2019 Education Policy Outlook is that policies should shift toward inspiring and enabling innovation
(OECD, 20192s2). This foresees an even stronger pressure on teachers and schools in this regard in the

future.

3.2.3. Implications for practice

The innovation imperative creates pressures for teachers to continually question their daily routine,
experiment with new ideas, and share these within their school as well as across schools. It also translates
into expectations for schools to create the conditions for innovation. However, there are a number of

internal tensions within education policies, which result in controversial expectations for educational actors.

Professional autonomy versus central control for innovation

The first tension is between autonomy and central control. A socio-economic and systems
perspective of innovation implies that significant professional autonomy is required to engage in
educational innovation. Because innovation in this sense involves experimentation, risks, and trial and

error, teachers’ and schools’ social context needs to be trust-based.

A clear tendency to decentralise education systems can be observed in most countries over the
past few decades (Burns and Kdster, 2016p5)). Decentralisation has allowed local authorities and schools
greater autonomy to respond to local challenges and needs. CERI’s studies on education governance
have shown that this has not just meant devolving power to regional and local levels, but has also reshaped
relationships between the different levels. Hierarchical relationships have shifted towards increasing
horizontality, mutual independence and self-regulation (Burns and Késter, 2016p5)). Decentralisation was
in many countries accompanied by increasing accountability, holding local authorities and schools
accountable for educational achievement through performance indicators. The OECD underlines that
strong accountability systems need to be carefully designed to allow for innovation. Evaluation and
assessment systems have to be balanced with room for risk-taking and potential failure involved in

innovation (Burns and Koster, 2016s)).

Critical policy analysis however suggests that the authority many governments have retained
through softer forms of governance (or meta-governance) has resulted for schools and school leaders in
an illusion of autonomy and self-governance. The reality of practice is increased pressures to achieve set
targets and a loss of support (Greany and Higham, 20182e9;; Ball, 2017270]). Taking the example of the
SSIS agenda in England, an empirical investigation shows that achieving the balance between
accountability and innovation is not straightforward (Greany and Higham, 2018269)). The perception is that

increased autonomy for schools have been counter-balanced with stronger accountability, which
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eventually allowed the state not only to continue to steer the system, but also to intervene and force certain

changes when it considered necessary (Greany and Higham, 2018269)).

In Wales, the OECD’s study on schools as learning organisations highlighted two areas of
weakness: “developing a shared vision centred on the learning of all students” and “establishing a culture
of enquiry, innovation and exploration”. The study attributed these weaknesses at least partly to the fact
that assessment and evaluation practices were driven by accountability demands. These demands are
often not favourable for encouraging schools to engage in enquiry, innovation and exploration (OECD,
2018135)).

The French innovation policy also reflects internal tensions in this respect. While the CARDIESs’
principle mission is to support local innovation and experimentation, official documents also consider them
as an interface between national policy and schools (Archives Nationales France, 2013264)). In particular,
they are seen as a means to promote the implementation of national and regional policies through their
direct contact with schools and teachers. In the empirical work of this thesis, it will therefore be important

to examine how this tension manifests in practice.

Innovation as exploration and problem-solving versus innovation as the use of

“modern/effective teaching methods”

The second tension is between innovation as exploration and innovation as the use of “modern
teaching methods”. As demonstrated above, modern conceptualisations view innovation as a
problem-solving process, in which teachers (with potentially other actors) identify a local challenge or need
and address it by drawing on various knowledge sources and improving or designing a new environment.
The idea of innovation as exploration is reflected in, for example, the French CARDIE’s mission. However,
techno-economic conceptualisations, which measure innovation through the use of a number of
normatively defined “innovative” practices still prevail in some policy discourses. This tension manifests

also in the OECD'’s discourse on innovation.

The bulk of OECD work on educational innovation has an understanding of innovation, which is
restricted to a particular element of education, such as teaching, pedagogy or curriculum. In much of the
work, innovation is not theorised, but is used as a buzzword, sometimes interchangeably with other trendy
expressions, such as developing 21st century skills or creativity, or “innovative” is used as a general
positive adjective. This is the case for example, in the ISTP reports, which bring together various OECD
work to formulate a policy message without clarifying the conceptual basis of these. Expressions such as

"«

“innovation and modern learning environments”, “reform and innovation

" LITH

, “innovative learning”, “innovative
partnerships” reflect the nature of these reports (OECD, 2013p271;; Schleicher, 2016(3;)]. Behind these
policy-oriented syntheses, projects have quite different understandings of innovation as it relates to
teaching and learning. Two of the most influential projects are the Innovative Learning Environments series
of work conducted in CERI and TALIS. The former represents a bottom-up, process-oriented,

problem-solving paradigm, whereas the latter is a prescribed, normative interpretation of innovation.
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CERI has a long history in looking at innovation in and across schools marked primarily by a series
of projects: Schooling for Tomorrow, Innovative Learning Environments (ILE), Innovative Pedagogies for
Powerful Learning (IPPL). The ILE project set out to collect examples for innovative learning environments
from around the world, where anything that represented “an intentional departure from the traditional
approach of [...] general or vocational education in its own context” was considered innovative (OECD,
2013, p. 25p253)). The project thus takes a bottom-up approach, in which innovation is locally defined as a
function of the context and judgement. The concept of learning environment, rooted in situated learning
theories and practice-based studies (e.g. Lave and Wenger, Engestrom reviewed in Chapter 2), is defined
as “an eco-system of learning that includes the activity and outcomes of the learning”, i.e. both the learning
and its context (OECD, 2013, p. 22p253]). The report explicitly states that limiting “innovation to a small set
of international universal practices [is...] contrary to the concept of ‘learning environment’ and to that of

‘innovation” (OECD, 2013, p. 26y253]). The justification given for using this approach is to be able to include
any kind of innovation, even those that have not yet been documented. In line with most conceptualisations
of innovation, the ILE one also has a normative value aspect. The searched innovations had to be
“powerful” by placing learning at the centre and “effective” in realising a set of overarching learning
principles that emerged from the Learning Research strand of project (The Nature of Learning report). The

effectiveness requirement corresponds thus to research-based innovation.

The two following volumes, “Schooling Redesigned” (OECD, 2015p2727) and “Teachers as
Designers of Learning Environments” (Paniagua and Istance, 2018(14;) take the practice-based approach
forward. In addition to further describing (collecting, classifying and synthesising) idiosyncratic practices,
these volumes also explore the scale of innovation and its diffusion, in particular through networks. A new
definition of innovation in teaching appears: “a problem-solving process rooted in teachers’
professionalism, a normal response to addressing the daily changes of constantly changing classrooms”
(Paniagua and Istance, 2018, p. 13p141). This definition establishes a conceptual link between innovation
and professionalism. Referring to the professionalism literature, this work takes a stand in professionalism
as a mix of science, craft and art in opposition to a technician view. Professionals in this sense engage in
a design activity which consists of a constant problem-solving process drawing on scientific theories
(Paniagua and Istance, 201814]). The concept of innovation extends to ways in which certain practices are

applied, the actors involved in the process and dissemination approaches.

Promoting an exploration, problem-solving and process-centred view of innovation by education
policies, translates into complex expectations for teachers and schools. It requires teachers to dedicate
considerable time for reflection on their own practice, and engage in a design activity through cycles of
exploration, planning, trial, evaluation and redesign. It also requires them to disseminate innovation
through sharing their experience and knowledge, and often to work with teachers from other schools and
professionals from other sectors (boundary-crossing). In addition, it requires schools to create the
conditions for all this to happen: develop a positive and collegial climate, and shared leadership to allow

for teacher-led innovation to flourish. A lack of appropriate resources for schools, in terms of time, human
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and financial resources, and insufficient support and capacity building are likely to turn these expectations

into social pressures.

Expectations and subsequent pressures can be radically different when innovation follows a more
techno-economic approach. In this approach, innovation is often directed to a certain number of more or
less prescribed practices.

In TALIS, the concept of innovation is radically different from — almost opposing to — the CERI
work presented above. A 2012 TALIS report uses a definition of innovation adapted from Kirkland and
Sutch: “...a new idea or a further development of an existing product, process or method that is applied in
a specific context with the intention to create a value added” (Vieluf et al., 2012, p. 39273)). While this
definition reflects a relatively broad (although techno-economic) conceptualisation, the report does not
follow that route. Instead, it opts for exploring “recent advances” in educational practice as a way to capture
innovation in education. Two “practices” are chosen: socio-constructivist teaching and professional
learning communities. While the report recognises that evidence on the value added (or effectiveness) of
these practices is weak, controversial and context-dependent, the choice is justified by their popularity in

national policies:

“TALIS does not lend itself to discovering radically new ideas in education, nor is it appropriate for studying the
process of innovation. But, in education systems where educational policy advocates socio-constructivist
approaches to teaching and professional learning communities as innovation, data from TALIS on profiles

regarding these practices can contribute to an implementation check” (Vieluf et al., 2012, p. 41p73).

The 2018 TALIS framework (Ainley and Carstens, 2018274]) presents a somewhat more elaborate
background. It shortly reviews three perspectives: innovation in teaching practice, innovation diffusion and
innovation in the organisational context. Similarly to the 2012 report, innovation in teaching practice is
considered from a policy-trend point of view. It is restricted to practices that develop students’
cross-curricular skills, such as creativity and innovation [interestingly, innovation here is mentioned as a
skill'], problem solving, critical thinking and digital literacy. Much like in the 2012 report, a random choice
is made to look at the integration of digital technologies into current teaching practices, because this topic
is “often mentioned in this context”. Unlike the 2012 report, there is no discussion on the evidence regarding
what teaching practices can foster such skills. Instead, an affective-motivational factor is added to the

framework, namely teachers’ attitude towards technologies and technological innovativeness.

As part of the second perspective relating to innovation diffusion, the framework integrates a
psychological and a sociological angle. Regarding the former, the discussion considers instruments
measuring individual teacher characteristics including general innovativeness (e.g. risk-taking, resistance
to change, opinion-leading) and related personality traits (e.g. openness and extraversion). As for the
sociological angle, collective characteristics, such as the school organisation being an open system, are
considered in light of existing instruments measuring these. It is not entirely clear how the third perspective,

i.e. whether the school context is open to innovation differs from this sociological angle. School leadership,
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school climate and some system characteristics are mentioned here, referring also to professional learning
communities identified in the previous report. Based on the discussion, the 2018 framework chooses to
capture two indicators: teaching practices (reflecting an individual perspective) and school climate for

innovativeness (reflecting an organisational perspective) (Ainley and Carstens, 2018274)).

While measures of “team innovativeness” and “organisational innovativeness” constructed in
TALIS can translate into similar expectations as those of a problem-solving and process-oriented view of
innovation, innovation measures constructed on the basis of teaching practices imply very different
pressures for teachers and schools. This is well-reflected in the “Measuring Innovation in Education”
reports, which measures innovation as change in teaching practices over time as reported by students
(Vincent-Lancrin et al., 2019246]). The report acknowledges that observed change does not necessarily
imply that the new practices or the countries where more change has occurred are more innovative. In
addition, the report also notes that innovation in this sense is not necessarily improvement. However,
similarly to TALIS, it does refer to effectiveness studies (such as meta-analyses) that have proven that the
majority of reported practices “work”.

Numerous policy studies have demonstrated that OECD rankings are often interpreted by
countries without their context (Normand et al., 2019235)). In the case of Measuring Innovation in Education,
this means that the innovation imperative might easily become a “change imperative”, and the expectation
for teachers is then to use a certain number of evidence-based practices. This conceptualisation therefore
shapes teachers’ and schools’ practices in significantly different ways from the exploration and
process-oriented CERI conceptualisation. In fact, the two could be interpreted as conflicting unless they

are reconciled in meaningful ways.

The impact of innovation policies focusing on the imperative of change has been demonstrated in
various studies. Lortie (1975p275)) noted that the overwhelming amount of schoolwork together with the
indeterminacy surrounding teaching hinders teachers’ engagement with long-term, deep and reflective
innovative change. In the same vein, Hargreaves and Shirley (200927¢)) found that the majority of schools
that took part in a national programme for fostering innovation focused on short-term initiatives. The
authors conclude that innovation-centred policies resulted in a culture of change based on ‘quick wins’
rather than in deeply transforming teaching practices. In addition, the result-oriented culture of school
improvement developed a form of addiction to such easily implementable strategies. Hargreaves and
Shirley describe this phenomenon as ‘addictive presentism’ referring to teachers’ active engagement in
“‘emotionally effervescent exchanges of instant strategies that enhance effectiveness in what already exists
rather than reflecting on and reforming what already exists” (Hargreaves and Shirley, 2009, p. 252627¢)).
Overall, some forms of innovation policies can be counter-productive, leading to innovation per se, and

thus constituting limits for change (Paniagua and Sanchez-Marti, 2018277).

In sum, the way innovation is understood largely influences how innovation related education
policies shape teachers’ practice, knowledge and learning. Understanding innovation as a system implies

that innovation does not happen in isolation, rather, it is an interactive and collective process involving a
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wide range of actors (OECD, 20093471). Relationships, and therefore networks, are central to
understanding the generation and the diffusion of innovation. Collaboration among schools, authorities,
professional organisations, and businesses allows access to different sources of knowledge, skills and
resources, and also creates a space for creative thinking and experimentation (OECD, 20092477). This

leads us to the third paradigm: networks.

3.3. Paradigm 3: Networks

In recent years, establishing networks has been considered as a collective solution to complex
problems across organisational, geographic, professional or sectoral boundaries (Networks Leadership
Summit 1V, 2009, in: (Popp etal.,, 2014;275)). A general positive view on networks both as forms of
governance and as facilitators of school improvement and innovation at scale has dominated the field of
education (and more generally public) policy discourse (Grimaldi, 2009279, European Commission,
2017121)).

3.3.1. Emergence of the network paradigm

The network paradigm is strongly related to the first two paradigms described above. In particular,
it is the implication of a systemic understanding of knowledge mobilisation and innovation. Networks are
often considered as important drivers of innovation diffusion, or the fundamental “meso-level in innovation
scaling” (OECD, 2003p2s0;; 2013p253). They are also believed to play a central role in knowledge
mobilisation, and as such, can be the facilitators of evidence-informed practice in education. An increasing
amount of research has contributed to questioning and deepening the general positive discourse that has

surrounded networks in recent years.

What are networks?

While social network theory (presented in Chapter 2) considers networks as an analytical lens, in
the network paradigm discussed here, networks are understood as forms of organisations. In this sense,
networks can refer to inter-organisational partnerships between schools or professional learning networks
of teachers. Studying networks as social forms of organisation finds its theoretical underpinnings in social
capital and network theory and some studies use social network analysis as an empirical method. At the
same time, they offer a critical understanding of networks as formally established organisations with
quantitative and qualitative investigations. For example, analyses of networks explore their governance
and effectiveness with the aim of identifying conditions under which they produce certain positive outcomes

(such as innovation scaling, knowledge sharing).

There exists numerous definitions and typologies of networks based on the purpose and object of
analysis [e.g. (Muijs et al., 2011s2;; Provan and Kenis, 20082s1;; Suarez Estrada, 2017[2s2)]. Networks of
organisations — perhaps the most extensively studied form — are usually defined as three or more

autonomous organisations that are working together to achieve a collective goal (Popp et al., 20147s;;
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Provan and Kenis, 20082s1]). Hopkins defines networks as “purposeful social entities characterised by a
commitment to quality, rigour, and a focus on outcomes. They are also an effective means of supporting
innovation in times of change” (OECD, 2003, p. 1542s0)). It is important to note that both these definitions

have a normative perspective in that they comprise an expected outcome or collective goal.

Drawing on policy studies, psychology and sociology, Muijs and colleagues (Muijs et al., 2011(52))
offer a theoretical background to educational collaboration. They identify three localised theories and three
societal theories of collaboration and networks. Localised theories are constructivist organisational theory,
social capital theory and social network theory (see Chapter 2 for a detailed discussion), whereas societal
theories comprise theories on new social movement, theories that view the basis of collaboration in aiming
to avoid “organisational anomie” (using the Durkheimian notion of anomie), and functionalist theories of
networking (e.g. Durkheim, Luhmann). Muijs and colleagues note that none of these theories is alone
sufficient to explain the phenomenon of networking between organisations, rather, they each shed light on
certain phenomena. The authors suggest that this theoretical framework is useful for both empirical
research and practical work on education networks (Muijs et al., 2011(52)).

Types of networks in education

Examples in education include networks of individual teachers such as professional learning
networks (Brown and Poortman, 2018p20]), online networks (Trust, 2016ps3; Kelly etal., 20152s4)),
federations, multi-agency collaboration and networked learning communities (Muijs et al., 2011;s2). De
Lima (2010p85) offers a general and descriptive framework to characterise networks along four
dimensions: composition (network of individuals, organisations or a mix of these), substance (goals and
relationships), ownership (voluntary or mandated) and structure (size, density, connectedness and
centralisation). Similarly to de Lima, Muijs and colleagues (Muijs et al., 2011;s2)) also build on network
theory concepts to establish a typology of education networks based on the 11 dimensions described in
Table 3.1.

Table 3.1. Typology of education networks

Dimension

Description

Types

Goals and activities

Voluntarism or coercion

Power relations

Network density

External involvement

Time frames

Geographical spread

Goals: school improvement and learning, or broader scope involving
collaboration with other types of organisations; Activities: short-term,
medium term or long term timescales

Collaboration is voluntary or coerced (at least to one partner) e.g.
through government grant, or obligation by local authority
Relationships are based on equality or domination by one or more
partners

Level of engagement of the members of partner organisations: e.g.
only school heads engaged in collaboration, or the whole staff of each
partner school is engaged

Involvement of organisations other than schools and non-educational
organisations

Permanent or very long term networks versus networks established
for a specific timeframe (e.g. under a grant)

Local, cross-local, regional, national, international

School improvement /
Broadening opportunities /
Sharing resources

Voluntary / Intermediate /
Coercive

Equal / Intermediate /
Domination

Low / Medium / High density

Low / Medium / High external
involvement

Short / Medium / Long term
Proximity / Medium / High
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distance

The number of schools involved and the number of connections

Density of schools between them (both can change over time)

Small / Intermediate / Large

. . The extent to which collaboration is within schools (vertical) or Vertical / Horizontal / Horizontal
Vertical or horizontal : . .
between schools (horizontal) and vertical networking
. Composed of a loose collection of actors and shifting memberships or | Loosely connected to fixed or
Network diffuseness ' ;
fixed group of actors connected through formal mechanisms formally connected actors

From informal, flexible,
trust-based to defined by formal
structures and agreements

Relationships and collaboration based on trust and good faith or on

Network formalisation X
formalised agreements and management structures

Source: Adapted from (Muijs et al., 2011;52).

Some typologies focus only on particular types of networks. For example, an OECD study of 27
educational innovation networks established the following typology based on the main purpose of such

networks.

e Pedagogical Approach Networks
Network of schools woven together by a common approach that is made up of a complex set of
elements including a philosophy of learning and pedagogy. The approach is often deliberately constructed
to rectify certain shortcomings apparent in mainstream schooling. As these networks encourage building
coherence around the approach, they work towards developing shareable knowledge. These emerge
within a range of variations, while it remains easy to identify the underlying approach. Examples: Art of

Learning (Scotland), Lumiar Institute International (Brazil).

e Innovation Promotion Networks

The emphasis in these networks is on sharing and discussing diverse innovations that are built
around a common pedagogical core. The networks themselves are conceived as “spaces” in which
teachers are connected by their desire and experience in innovating, for example within the same subject
or in similar contexts. In these networks, there is no specific collective knowledge privileged and shared,
rather various knowledge elements come together, are questioned, compared and further developed
through such confrontations. Reflection on and evaluation of practices are key in network processes.
Teacher forums or conferences are typical mechanisms to facilitate such networks. Examples: OPEDUCA

Project (Netherlands/International), Red Escuelas Lideres (Chile).

e Professional Learning Networks

Similarly to Innovation Promotion Networks, the main mission is the dissemination and sharing of
innovative practices among teachers and schools. However, these are informal networks that developed
from a professional development initiative. The specific teacher training programme/initiative relates to a
particular pedagogical approach, and the main source of knowledge is originally provided by the leading
organisation — typically an external organisation, such as a teacher association, university unit or third
sector organisation. The programme is the initial context, in which participating teachers start to develop
relationships among each other and their respective schools. Over time, these relationships develop into
an informal network, through which teachers can share their experiences and knowledge. Examples:

Galileo (Canada), Computing at Schools (United Kingdom) (Paniagua and Istance, 201814)).



https://www.creativescotland.com/what-we-do/major-projects/creative-learning-and-young-people/artworks-scotland
https://www.creativescotland.com/what-we-do/major-projects/creative-learning-and-young-people/artworks-scotland
https://lumiar.co/en/
https://www.opeduca.eu/ORGANISATION.php
https://www.opeduca.eu/ORGANISATION.php
http://www.escuelaslideres.cl/
https://galileo.org/
https://www.computingatschool.org.uk/
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Impact of networks in education

Networks in education are often viewed as normative structures in national policy documents and
by international organisations. For example, England has been promoting school networks through a
number of policies for the past few decades (e.g. Networked Learning Communities, Teaching School
Alliances) based on the belief that networks will further national educational goals. The European
Commission (201721;) published “Guiding principles for policy development on the use of networks in
school education systems” in 2017. The publication is based on the explicit assumption that networks are
important for efficiency, effectiveness and innovation in education (European Commission, 201721)). The
report defines networks based on the following normative characteristics: having established connections
and relationships that maintain the network; “collective intelligence”, i.e. members exchange knowledge,
skills and resources for the mutual benefit of all, and alliances working towards a particular common or
shared goal(s). Networks are thus distinguished from clusters and partnerships that do not necessarily

maintain long-term relationship, share resources or have common goals (European Commission, 201721)).

In its work on educational innovation, the OECD sees networks’ potential in promoting
collaboration, linkage and partnerships by being situated at a strategic meso-level between the local
(school) level and the national policy level (OECD, 20032s0;; Paniagua and Istance, 2018;14]). Networks are
also considered as critical in knowledge transfer through organisational and professional learning (OECD,
2003p2801). Van Aalst in the same publication lists the following advantages of networks in this regard.
Networks:

e open access to a variety of sources of information

o offer a broader range of learning opportunities than hierarchical organisations can generally

provide
e promise a flexible but also stable base for co-ordinated and interactive learning
e provide mechanisms for creating and accessing tacit knowledge (OECD, 20032s0;).

Although OECD work recognises that networks can be fragile and vary in effectiveness, the
normative assumptions are overall not questioned. However, strong evidence on the impact of networks
on student learning, teachers and schools are still lacking. Some effort has been dedicated to review

existing evidence.

In 2005, the CUREE (2005286)) conducted a systematic review on the impact of networks, and
based on 14 evaluation studies from Australia, the United Kingdom and United States, found that networks
can be effective for improving teaching, learning and student attainment. Impact on student engagement,
learning and attainment varied: a few studies reported high impact on a number of elements, while others
only moderate or low impact. Similarly, networks’ impact on teachers varied, although gains in teacher

skills, knowledge and understanding were observed in the majority of the studies. These were usually
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linked to changes in teachers’ behaviour and practices, and positive change was also reported on their

attitudes, motivation and confidence. Examples for change in teachers’ knowledge include:
e becoming more informed about school policies

e finding novel ways of identifying and addressing students’ needs, better understanding the

conditions which support student learning
¢ deepening understanding of content and pedagogy, improving some specific teaching skills

e recognising the importance of professional learning and reflection on practice, learning from

colleagues

e developing research skills (e.g. action research) and learning analytical tools to measure the impact

of new activities
e developing leadership skills (CUREE, 2005(2sg)).

The review also identified impact on schools. The benefits included stronger connections with the
local community and parents, the development of professional learning communities, improved skills in
adapting new ideas, changes in school and classroom organisation, and management structures (CUREE,
20052861). However, the review could not reveal how exactly collaboration and networking was influencing

school structures and governance processes (Muijs et al., 20115z)).

Muijs and colleagues (2011s2;) summarise findings on the impact of networks in studies mostly
conducted in England. These studies point to impact on school performance, increase in student
achievement, improved pedagogical added-value, school climate, staff morale, more opportunities for
professional development, increased sharing of leadership (Muijs et al., 201152;). While networks seem to
have positive impact in a number of dimensions, most studies and reviews underline that the extent of
impact can vary considerably. They also point to a number of conditions that are favourable or that hinder
networks’ effectiveness. This raises the question of what matters for networks to bring about positive

change.

How can we facilitate networks’ effective functioning?

Interestingly, more studies have been focusing on understanding the conditions under which
networks are more effective than their actual impact (Muijs et al., 2011;52;). This is all the more surprising
because it is problematic to interpret effectiveness without understanding the desired outcome, i.e. the
intended impact. Provan and Kennis define network effectiveness as “the attainment of positive
network-level outcomes that could not normally be achieved by individual organisational participants acting

independently” (Provan and Kenis, 2008, p. 2j2s1)).

While there is extensive work that describe and characterise networks, few empirical studies look
at their effectiveness in terms of improving teaching and learning. Emerging evidence does however

converge towards a certain number of features that effective networks have. The following summary is
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based on the systematic review conducted by CUREE (CUREE, 20052s6]), a review of inter-organisational
partnerships (Best and Hall, 20062s7]), the review and conclusions of Muijs and colleagues based on a
number of case studies on school networks in England (Muijs et al., 2011}s2;) and a recent literature review
specifically summarising network effectiveness in education by Rincon-Gallardo and Fullan (Rincon-

Gallardo and Fullan, 20162ss]). The findings can be grouped by key network characteristics:
Network goals
1. Having specific shared goals focusing on teaching and learning

There is consensus that having clear goals is necessary for networks to be more effective. In fact,
their effectiveness can only be appropriately evaluated against clearly set goals (CUREE, 2005(2ssj;
Rincén-Gallardo and Fullan, 2016p2ss). Studies also suggest that more specific, narrower goals are
favourable than broad aims, and that they should target issues that individual schools cannot tackle in
isolation (CUREE, 20052s6)). It also seems important that the goals are shared among network members,
and that they have a sense of ownership of them. For education networks, these goals should be centred
on student learning and teaching, and the network’s vision and strategy should be clearly linked to these

goals (Rincén-Gallardo and Fullan, 20162ss); Muijs et al., 2011(s2)).
2. Placing professional learning at the centre

A shared commitment to professional learning at all levels has been shown to be fundamental for
network effectiveness (Muijs et al., 2011(52;). Professional development includes introducing new ideas,
bringing in external expertise and building capacity, and through these it is the main vehicle for knowledge
transfer in the network (CUREE, 2005286).

All studies emphasise the importance of the collaborative nature of professional learning for
effectiveness. Collaborative learning allows for a continuous sharing of practice, can increase school
capacity, and also strengthens the link between schools (or network partners more generally) (Muijs et al.,
2011s2). Among the various mechanisms that can facilitate collaborative learning, Rincén-Gallardo and
Fullan highlight cycles of collaborative inquiry as an effective means of continuously improving teaching
practice. These cycles correspond to cycles of innovation described above (in section 3.2): identifying
appropriate problems or challenges for the network drawing also on available evidence, designing
solutions (changes in practices), testing them, monitoring impact and building evidence of the changes,
improving the design based on this evidence, and finally re-starting the process (Rincén-Gallardo and
Fullan, 20162ss)).

Muijs and colleagues also emphasise the importance of co-constructing knowledge and new
solutions by the network through collaborative learning. Designing own solutions in response to local
problems, as opposed to introducing externally designed programmes, makes sure that new practices are
properly contextualised. Collaborative learning through co-construction is also stronger than learning an

externally imposed content (Muijs et al., 2011(52)).

Network ties
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3. Establishing and maintaining strong and quality relationships based on trust

The quality of relationships and trust in particular, is a condition for effectiveness highlighted in
every network study. Trust is necessary for members to be open about their difficulties, acknowledge
sub-optimal performance and lack of knowledge, and be receptive for constructive criticism. Without
trusting relationships people cannot engage in challenging conversations and collective learning is limited,
if not impossible (Rincon-Gallardo and Fullan, 20162s5). Brown and Poortman also emphasise the role of
the quantity and quality of relationships in generating knowledge. They argue that simply working together
will not lead to the desired outcomes. Rather, network members need to develop trusting, supportive
relationships that allow for risk-taking and making ourselves vulnerable. Reflecting on, questioning and

improving practice require the “de-privatisation” of practice (Brown and Poortman, 201820)).

Being able to establish strong, trust-based relationships starts with finding the right partners,
according to Muijs and colleagues. Proximity is often a basis for partnering up, however, being close is not
the best reason for collaboration. For example, in some systems, local schools are in competition with
each other, which makes it difficult to establish trust, to share information, data and practice in a transparent
manner (Muijs et al., 2011;52)). The next step is creating well-functioning channels for communication (Muijs
et al., 201152), which allow for frequent interaction among people and facilitate the engagement of all

members (Rincon-Gallardo and Fullan, 20162ss)).

The review of Rincon-Gallardo and Fullan also suggests that high trust without internal
accountability may not be enough. Internal accountability refers to a culture in which people in the network
hold themselves responsible for their goals and tasks, and how they accomplish them. It helps the group
to go beyond their comfort zone and be challenged (Rincén-Gallardo and Fullan, 201628s)). Establishing
strong trusting relationships and internal accountability however takes time, and this has to be

acknowledged by leaders.
4. Involving relevant stakeholders

Achieving the ultimate goal of education networks — increasing educational excellence and equity
— requires engaging students themselves as well as parents who are indispensable partners in their
children’s learning (CUREE, 2005p286); Rincon-Gallardo and Fullan, 2016p2ss; Muijs et al., 2011(52).
Effective networks tend also to involve the wider community through various actions and initiatives. Again,
network leaders, facilitators and brokers play a key role in bringing together partners and stakeholders,

and establishing a shared understanding of goals (Muijs et al., 201152).
5. Drawing on external knowledge and expertise

Bringing in external expertise is underlined in all studies as an important element in realising
network goals. Establishing and maintaining connections with the outside can give access to knowledge
and expertise not available within the network (CUREE, 200528¢;; Rincén-Gallardo and Fullan, 20162ssj;

Muijs et al., 201152). It can also help disseminating knowledge produced within the network (CUREE,
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2005286]). This requires networks to have the capacity to identify relevant external expertise and exploit

opportunities for such kind of support (in Muijs).

External knowledge can not only come from actors or experts outside the network. Network
members can make a conscious effort of accessing and interpreting knowledge not formerly available in
the network (e.g. evidence related to the specific teaching and learning goals of the network), and applying
it for their purposes. The use of evidence can also improve collaborative processes, can help highlight

areas of improvement and thus contributes to monitoring progress (Rincén-Gallardo and Fullan, 20162sg)).
Network governance and leadership
6. Distributed leadership and facilitation

Distributed leadership has generally been associated with increased network effectiveness. When
network members are valued and their contributions to achieving network goals are recognised, they can
constructively contribute to leading network activities through taking on various responsibilities (Diaz-
Gibson et al., 2017289]). Such distributed leadership implies greater capacity for leadership within partner
organisations and across the network (Muijs etal.,, 2011;52). This also appears to work inversely:
collaboration enhances leadership capacity and distributed leadership by creating opportunities to lead
(Muijs et al., 2011(52)). In effective networks, leadership roles emerge based on competence and expertise
in solving a particular problem, rather than being determined by positions in the hierarchical structure
(Rincon-Gallardo and Fullan, 20162ss)).

7. Coordination and governance

Inter-organisational networks require sustained, engaged leadership with a spirit of facilitation,
empowerment and participation, rather than command, control and delegation (Best and Hall, 20062s7).
Nevertheless, networks also need effective coordination structures. Network co-ordination, involving
formalised rules, roles and structures with agreed action strategies that enable participation, facilitate

knowledge construction and the uptake of innovations (Best and Hall, 20062s7)).

Deliberate leadership is crucial when the network involves multiple communities such as schools,
universities, local authorities and businesses, and both formal and informal leaders need to be competent
in facilitating collaboration (Rincon-Gallardo and Fullan, 2016285)). This means being able to identify and
maintain a common goal, create alignment and coherence while bringing in diverse views. Involving
external evaluators to give feedback on progress can contributes to network effectiveness, when leaders

are reflective and willing to learn and adapt their practice (Rincon-Gallardo and Fullan, 20162sg)).
Network capacity
8. Developing skills to collaborate, facilitate and broker

Collaboration and effective networking require special skills. The ability to facilitate collaboration
is key in initiating and sustaining networks, and ensuring intensive knowledge transfer (CUREE, 20052g¢)).

Brown and Poortman point to the importance of teachers’ and leaders’, but also other participating actors’,
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such as researchers’ skills to facilitate professional learning networks (Brown and Poortman, 201820)).
Sometimes navigating difficult conversations is easier for a third party, and involving an external facilitator
can make collaboration more effective. Skilled facilitation means being competent in managing
accumulated experiences, able to reflect on one’s own learning and guide collaboration based on this

(Rincon-Gallardo and Fullan, 20162ss)).

Networks involve different actors often coming from different cultural backgrounds (e.g. from
schools with different school cultures) or even different epistemic communities (e.g. teachers and
researchers). For effective collaboration, some network members need to be able to “translate” between
these actors and communities. Brokering essentially involves connecting different groups and ensuring
knowledge flow. Evidence is today clear that brokering requires special competences to initiate and
maintain links, and access and transmit knowledge (Muijs etal., 2011;52;). Connection with other
communities and actors (within or outside the network) is also important to break down “echo chambers”,

i.e. groups that keep circulating their shared knowledge and ideas (Rincéon-Gallardo and Fullan, 2016 2ss)).

Network structures and resources

9. Having adequate resources, both money and time

Flexible access to funds that ensure smooth operation and sustainability is critical for network
effectiveness. Financial resources are necessary for establishing online communication channels, funding
face-to-face meetings, accessing and producing materials. Adequate physical resources are also important
to promote collaboration, such as facilities to meet. However, effectiveness also depends on sufficient time
dedicated for collaboration, i.e. time specifically built into members’ schedules (Rincén-Gallardo and
Fullan, 2016y2s8)). This is particularly important in the education setting, because the immediate benefits of
networking are not always clear, and the increased workload of school staff, including leadership and
teachers, can lead to resentment (Muijs et al., 2011(52]). For example, giving enough time to developing
shared goals and understandings, and trusting relationships may not have tangible benefits, but are crucial
to make the network work. Schools that are able to find flexible solutions such as rescheduling and use

existing resources optimally are more effective in networks (Muijs et al., 2011s2)).
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Network context

10. Taking into account the network context
In addition to network members’ internal capacity, structures and practices, a number of external
factors influence network effectiveness. Understanding and taking into consideration the context of the
network is thus critical (Muijs et al., 2011(52;). Muijs and colleagues identify five main external factors in the

case of school networks:

e “External help from credible consultants/advisers (from the local authority or elsewhere) who also

have the disposition and confidence to learn alongside their school-based partners.

e A willingness and desire among local authority staff to support and engage with the collaborative

process, exploring and developing new roles and relationships.

e The presence of incentives that encourage key stakeholders to explore the possibility that

collaboration will be in their own interests.
e Suitable motivation for collaboration between partners.

e An accountability system than encourages, rather than discourages, collaboration (Muijs et al.,
2011, p. 158521)".

Policy studies have underlined that the accountability system can create competition and hinder
collaboration (Greany and Higham, 2018269]; Muijs et al., 2011(s2)). Internal network hierarchies and power
issues can also be detrimental (Greany and Higham, 2018p269)), unless expectations are carefully

negotiated and ground rules for decision making are laid out (Best and Hall, 20062s7)).

Clearly, the ten conditions listed above are not independent: some are pre-conditions for others
(e.g. strong, trust-based relationships for professional learning) others are mutually linked. Public

management studies are useful to better understand the relationship between some of the factors.

In the field of public management a central focus of investigation is the governance of networks,
and how that relates to its effectiveness. A major contribution of this field is related to understanding how
network governance relates to the characteristics that are generally perceived or shown to be favourable
for network effectiveness. Provan and Kennis (20082s1]) identify three types of governance: networks
where governance is shared by partner organisations (shared governance), where the network is led by
one of the partner organisations (lead organisation network), and where there is a separate body
(organisation or entity) set up specifically to lead the network (network administrative organisation). The
authors argue that the effectiveness of one or the other form of governance will depend on a certain number
of characteristics in the network (see Table 3.2). While they recognise that mandated networks may not
have the choice of governance, it is important that decisions about the form of governance are not made
randomly. Provan and Kennis propose to examine four factors when selecting the most suitable form of

governance.
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Table 3.2. Key predictors of effectiveness of network governance forms

Governance Forms Trust Number of participants Goal consensus Need for network-level
competences
Shared governance High density Few High Low
Lead organisation Low density, highly Moderate number Moderately low Moderate
centralised
Network  administrative = Moderate density, NAO Moderate to many Moderately high High
organisation (NAO) monitored by members

Source: (Provan and Kenis, 2008, p. 9s1).

First, different governance forms require different distributions of trust for being effective. High
density trust means that trust is widely distributed across members, and this is necessary for shared forms
of governance. For lead organisation or NAO governed networks, lower density (i.e. some small groups —
dyads or cliques — are based on trust, while others are not) can be sufficient. It is important that trust is

centralised for lead organisation governance, because all members have to trust the lead organisation(s).

Second, while the size of the network per se is not a predictor for network effectiveness (CUREE,
2005p286)), it may matter for certain forms of governance. We have seen above that shared governance is
generally desirable; this form does not necessarily work for a large number of organisations. Participants
may either spend a lot of time to coordinate across many members, or may end up ignoring critical network
issues, which makes shared governance inefficient. Evidence suggests that a shared form of governance
is most likely to be effective for a network consisting of maximum six to eight organisations. Lead
organisation or NAO types of governance are better suited to accommodate a large network because
decision making is centralised, and the direct involvement of all organisations in every single decision is
not necessary. As NAO-led networks have a unique administrative structure specifically developed for

governing the network, this form is likely to be the most suitable for very large networks.

Third, the issue of goal consensus must be nuanced and aligned to the form of governance. It is
important to distinguish between organisational and network-level goals. We noted above that a general
consensus on network-level goals (in terms of both content and process) can facilitate network members’
involvement and commitment to collaborate. However, this does not mean that all the goals of network
members must be shared. This can even hinder collaboration for example in a competitive context. While
networks may vary in terms of the level of goal consensus, some agreement is necessary for effective
collaboration. For networks that share governance across members it is more important to agree on
network-level goals so that members can work together, each contributing to the common network goals,
while also working towards their own organisational goals. When the level of consensus is lower, lead
organisation or NAO governed networks may be better forms of governance. For example, when members
are only partially committed to network goals and find it difficult to agree on all main goals, lead
organisations can still keep to the broad, network goals.

Fourth, we have cited evidence on the need for specific competences for networking. This however

may differ depending of the nature of the task and the external demands. If the types tasks imply that
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members are interdependent, there is a greater need for specific competences to facilitate action. Lead
organisation, and especially NAO models, which are specifically set up for network governance, and
therefore already possess such special competences, may then be more effective forms. In some
networks, external demands coming from for example a funder or authority, or external tasks such as
lobbying, recruiting new members or securing funding, are high. A lead organisation or a NAO can more
easily respond to and manage such external pressures in general. Lead organisations can easily address
internal network demands, but may not have the appropriate competences for some external demands. A
NAO is the most suitable when the demand for such specific skills are very high (Provan and Kenis,
2008 251)).

3.3.2. Policy uptake

Policies encouraging collaboration and networks have become increasingly more popular. In
Anglo-Saxon countries, they often focus on school improvement, building on the principle that schools can
learn from one another (Muijs et al., 201152;). However, in many countries facilitating partnerships and
collaboration between schools and other agencies or organisations have also been gaining traction in
policy. The OECD has gathered examples for networks in education from almost its member countries on
all continents (OECD, 20032s0;; Paniagua and Istance, 2018(14;). The European Commission brought
together a number of examples for education networks from its member countries falling in one of six

groups based on their main objectives:
¢ ‘“international support to policy and practice development
e supporting national policy development and implementation
e developing national and regional structures of governance
e connecting schools for school development
e connecting teachers for professional development; and
e multi-stakeholder networks targeting specific groups of learners” (European Commission, 2017p21)).

To connect to the first and second paradigm, this section presents four selected networks that all
aim specifically at scaling evidence and/or innovation in education. Three of these networks emerged from
national policy efforts (two are from England, where the network paradigm has perhaps been the strongest,
and one from Canada), and one from a supra-national policy effort: that of the European Union. The short
descriptions also provide an analysis of the network structures and processes as they relate to teachers’

knowledge.

Research School Networks — England (United Kingdom)

The Education Endowment Foundation / Sutton Trust (EEF) established as part of England’s

school improvement policy, has put in place a strategy to generate and synthesise evidence and support
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schools in using this (see also section 3.1) (EEF, 2019p233)). This strategy involved establishing the
“Research Schools Network” in 2016, a network of schools comprised of 39 schools in 2019 (EEF,
2019p2331). Member schools — appointed through a competitive application process — work with other

schools in their region to help them use evidence to inform their teaching through:

e “encouraging schools to make use of evidence-based programmes and practices through regular

communication and events

e providing training and professional development for senior leaders and teachers on how to improve

classroom practice based on the best available evidence

e supporting schools to develop innovative ways of improving teaching and learning and provide

them with the expertise to evaluate their impact” (EEF, 2019233)).

In this network, knowledge brokers are teachers and school leaders themselves, whose activities
are situated in a space between the brokerage agency (EEF) and schools. Due to the special mission of
brokering, network members themselves need to excel in using research knowledge in teaching. However,
knowledge dynamics in the network goes beyond knowledge mobilisation. It involves knowledge creation
(“generating new evidence”), manifesting in innovation being facilitated in schools. Innovation is specifically
related to improving teaching and learning, and the focus on evaluating impact suggests that these
innovations can in turn feed back into the evidence that EEF synthetises. Indeed, the Innovation Evaluation

Handbook makes this explicit:

The goal of the innovation evaluation fund is to increase the evidence base of what works in education by
conducting evaluations of innovations in teaching and learning approaches, communicating the findings across
the Research Schools Network and beyond, and encouraging applications for larger, rigorous evaluations of
promising approaches (IEE, 2017, p. 112907).

The EEF measures the efficacy of its own strategies in terms of the outcome stated in their mission
— the attainment of disadvantaged pupils — using experimental trials (Gough, Maidment and Sharples,
2018p2321). Nevertheless, since the Research Schools Network is a relatively recent initiative, network

related effects haven't yet been extensively explored.

Overall, brokerage agencies generally undertake little evaluation of the impact of their work on
ultimate beneficiaries (Gough, Maidment and Sharples, 2018232;; OECD, 2016201]). Challenges include the
limitation of research methods and the subjectivity of outcome measures that are based on self-reported
impact (Gough, Maidment and Sharples, 2018232)). Future research could be directed at identifying

network characteristics and approaches that facilitate (or hinder) teachers’ knowledge dynamics.

Knowledge Network for Applied Education Research (KNAER) — Canada

Fostering research collaboration through networking and partnerships, and mobilising

well-validated bodies of knowledge to shape education policy and practice are among the key components
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of the Ontario Research Strategy. As part of this strategy, the Ministry of Education launched the
Knowledge Network for Applied Education Research (KNAER) in 2010 (Campbell et al., 201722q)).
Campbell and colleagues’ (2017226) research analyses the knowledge mobilisation approaches applied in
KNAER, and has particular relevance to this paper as it also describes the evolution of the network as a
result of monitoring and evaluation processes. The following description of the KNAER is based on this

research.

The KNAER was governed by a partnership consisting of the Ministry of Education of Ontario, the
University of Toronto and Western University. To operationalise knowledge mobilisation in the region, a
committee of this partnership published a call for proposals, as a result of which 44 projects (networks)
were funded. The projects fell in one of the four categories of knowledge mobilisation (Table 3.3). Using
Best and Holmes’ typology (see section 3.1.1), the authors point out that although exploiting research and
visiting world experts seem to be built on a linear conceptualisation of knowledge mobilisation, in practice,
many projects put emphasis on relationship building and engagement. In fact, building and stimulating

networks is a success factor common across all categories.

Table 3.3. Knowledge mobilisation in KNAER

Category

Strategies

Challenges

Successes

Exploiting research: Taking existing
research and connecting it to
practice/policy in useable and
accessible ways

Building or extending networks:
identify priority areas, existing capacity
in those, build more through networks

Strengthening research brokering:
connect researchers with each other
and with interested organisations to
use existing resources and expand
impact

Visiting world experts: invite
recognised experts in high-priority
education areas to share their
knowledge with stakeholder groups

Connect to communities of practice;
Analyse their needs; Produce K
mobilisation products; Monitor
results/impact; Disseminate

Creating or extending networks, needs
& gap assessment, producing
products, sometimes learning
opportunities for teachers,
disseminating

Gap assessment through literature
reviews or collecting information,
collecting and mobilising relevant
knowledge to inform practice (e.g.
engaging teachers through mentoring,
coaching)

Establish partnerships with recognised
networks or created new networks,
involve school board and university,
mobilise visiting experts’ knowledge
through workshops, lectures, research
days, seminars, discussions

Researchers had to shift language use
to adapt to practitioners

Time: longer time needed to gain
access to gatekeepers at school
boards, build trust, scheduling
difficulties due to heavy workload

Reach consensus regarding the
knowledge to be shared, dealing with
differing views about topics,
scheduling difficulties

Maximise the benefits of short term
expert visits, not all interested schools
could participate due to short
timelines, work out how to sustain an
expert visit

Substantial number of outputs; Project
leads could extend their research;
change of mindset regarding
professional learning (shift from oneoff
occasions to continued networking)

Access and connection to others:
learning communities allowed for
sharing, deepening understandings

Building lasting networks with different
stakeholders, effective use of
intermediaries (e.g. teachers’
federations) to connect research to
practice

Engagement in more complex
knowledge mobilisation than just
organising events

Source: Based on (Campbell et al., 2017[226)).

The research also showed an evolution of the concept of knowledge mobilisation in KNAER over

time. While the first phase was focusing on linear transmission of research knowledge towards practice,
an evaluation of the interim reports revealed a lack of knowledge and skills across the projects in realising
effective knowledge mobilisation. To address this, the KNAER team started to provide support and capacity

building in this area to the projects, which then adopted a more complex, relationship focused approach.
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Campbell and colleagues’ conclude by emphasising the importance of a systemic approach to knowledge
mobilisation that recognises the importance of quality products, collaborative relationships, developing

capacity on knowledge mobilisation and addressing challenges system-wide.

Although the impact of the KNAER initiative on teaching practice was not examined in this
research, a number of project examples are mentioned related to this. The examples suggest that the

following factors made knowledge mobilisation in networks more impactful or successful:
o facilitating professional learning among teachers

e involving multiple perspectives and understandings, including those of teachers’, in the process of

knowledge mobilisation
e using action research to involve both researchers and teachers in collaborative work.

Regarding the last point, knowledge mobilisation through collaborative (action) research has been

recognised for enabling network members to develop knowledge for practice (Cornelissen et al., 2011292)).

Teaching School Alliances — England, United Kingdom

Teaching School Alliances are an English national network of schools founded as part of the
“self-improving school-led system” (SSIS) agenda of the British government. The network was created
following the model of teaching hospitals: schools identified as outstanding lead the initial training,
professional development of teachers and head teachers in a local network of schools and facilitate
school-to-school support (Department for Education, 2010203]). The TSA model was conceived to facilitate
mutual improvement across the system based on local collegial co-construction (Hargreaves, 2010esj;
Hargreaves, 2012p267)). Co-construction involves teachers and school leaders co-interrogating teaching
through shared rounds of evaluation and innovation (Hargreaves, 2012;267;). Beyond local knowledge
creation, leading schools also had the responsibility to support schools in innovation and knowledge

transfer across the national networks (Harris and Jones, 2012[294).

Collaborative enquiry was seen to play a key role in extending, expanding and creating new
professional knowledge, and the National College for School Leadership® developed a resource to assist
teaching schools in leading collaborative enquiry (Harris and Jones, 20122041). Enquiry in this document is
seen as a process that supports the research and development (R&D) work of the teaching schools.
Knowledge creation is described as an enquiry cycle that consists of implementation, innovation and
impact. In the implementation phase, the TSA defines its enquiry focus based on an analysis of data and
relevant research evidence; they map existing knowledge within the alliance, set out methods to collect
more information; develop the collective knowledge base. In the innovation phase, they develop and
choose instructional strategies that address the focus, they trial them, gather data on their effectiveness.

In the impact phase, the data is analysed, the TSA evaluates the outcomes and adjusts strategies.

9 Replaced in 2013 by the National College of Teaching and Leadership that existed until 2018.
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Particular attention is also given to knowledge transfer. Testing the validity of new knowledge and
applicability of new practice, and transferring these within and between, are key responsibilities of leading

schools (Harris and Jones, 2012}2041).

Making use of research knowledge is explicitly present in the idea of TSAs. This is evident, for

example, in the description of effective pedagogy:

Great pedagogy develops when outstanding teachers make active use of the research and knowledge-base
for teaching. There is a robust research-base which helps to identify the ingredients of great pedagogic practice.
Truly successful pedagogy depends on making connections between ideas from the research-base in

systematic and sophisticated ways (Harris and Jones, 2012, p. 411294).

Yet, how teachers in TSAs are supported in accessing and mobilising research knowledge is not
straightforward. A number of alliances recognised the need to involve universities in their research and
development work to obtain this support. In parallel, some universities also saw the potential in working
with schools. As a result, several networks developed that included both TSAs and higher education

institutions (Ainscow et al., 2016[205;; Maxwell et al., 2015p29¢)).

Maxwell and colleagues (2015p96))report on the R&D work of five TSAs. They describe three

models of collaboration:

e Discrete R&D projects: located within a single school or academy trust, with significant

within-school collaboration but limited cross-school collaborative work.

e Multi-strand partnerships for R&D: multiple schools with a common overarching project focus and
specific foci for individual schools within this. Characterised by some common data collection and

cross-school collaboration to share learning.

e Collaborative model for R&D: jointly developed focus and a common approach to investigate this.
Characterised by high levels of cross-school collaboration, decision-making and evaluation of

learning.

The report suggests that the collaborative model had the most impact on teachers, the quality of
evidence generated and degree of wider knowledge mobilisation. It also acknowledges the potential effect
of the strong engagement from a local higher education institution (HEI) in achieving this impact. In terms
of knowledge dynamics, the authors note varying perceptions: some alliances stress having adapted
existing knowledge from elsewhere, others having deepened their understandings, yet others creating new
knowledge. Participants also felt that the work enhanced their thinking about evidence-based practice and

research, and reported to have developed research skills.

While several studies reported positive impacts on knowledge dynamics, Greany and Higham
(2018269)) also identified tensions and inequalities in the system of TSAs. Some of these represent threats
to the original goal of closing the gap between high- and low-performing schools. The study found that

many TSAs developed in a way that only one or a few high-performing schools benefited most of the
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opportunities the alliance provides, while lower performing schools were either excluded or had limited
opportunities for development. This demonstrates that networks are not automatically inclusive and
balanced, and a number of contextual factors matter for their success in facilitating knowledge dynamics

equally across all members.

eTwinning — a European online teacher network

The eTwinning network is an online network of teachers across Europe, facilitated through a digital
platform available in 28 languages. The platform was established in 2005 and is funded by the European
Commission under the Erasmus+ programme (Vuorikari et al., 2015p297)). Its purpose is not specifically
linked to innovation or evidence scaling, rather it is defined by a range of activities and actions provided
for the community through the platform and the Erasmus+ programme. These include joint projects for
schools at national and international level, collaborative spaces and professional development for

teachers.

The main area of eTwinning, called eTwinning Live, is restricted to registered users, mainly

teachers, and comprises of a range of communication and collaboration features such as:
¢ finding and interacting with other members of the community

o professional development activities: online courses (lasting six weeks), learning events (lasting two

weeks) and online seminars (one hour webinars)
e collaborating and exchanging best practices in thematic groups
e finding partners for projects in the partner forums (Pateraki, 201829s)).

eTwinning is an inclusive network, in which participation is completely voluntary and possible for
any teacher from the eligible countries (Vuorikari et al., 2015297]). The network involves more than 600 000
teachers working in almost 200 000 schools in one of the 36 European countries (eTwinning) or 8
neighbouring countries (eTwinning Plus). More than 80 000 projects have been run, involving more than
4 500 000 students across the continent (Pateraki, 201829g)).

Discussing online networks related to the diffusion of innovation is increasingly more relevant
today, when such platforms proliferate. Vuorikari and colleagues (2015p297;) discuss eTwinning as an
ICT-enabled innovation for learning and highlight the role of teacher collaboration through networks in
fostering the diffusion of innovative pedagogical practices. Opportunities to share pedagogical know-how
and educational content, such as those provided by eTwinning, can foster educational change and play a

role in scaling pedagogical innovation at the system level (Vuorikari et al., 2015297)).

Digital platforms provide a fertile ground for various network analyses. Learning analytics of the
eTwinning platform has shown that on average 27% of eTwinners engage in deeper forms of professional
collaboration (such as participation in learning events, project collaboration or writing project diary), and

this proportion is the highest for those who have been on the platform for longer than three years (Vuorikari
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and Scimeca, 2013299). It has also demonstrated how the dynamics of horizontal (between school) and
vertical (within school) networking can change as a result of specific attention. In 2009, almost two out of
three eTwinners were the only ones from their school, whereas after a campaign year of “eTwinning school
teams” in 2012-13, the number of schools with a single eTwinner decreased by 12 percentage points
(Vuorikari et al., 20152977). In a survey of eTwinners conducted in 2011, 64% of respondents reported that

they had involved colleagues from their school in eTwinning activities (European Commission, 2013(3007).

As part of the Teachers’ Lifelong Learning Network, a group of researchers conducted social
network analysis on eTwinning to explore the underlying mechanisms for the transfer of good practices
and innovation from eTwinning projects (Berlanga et al., 2012j301;; Pham, Cao and Klamma, 2012302)).
They used user interaction data gathered from the platform over 6 years. Data shows that the eTwinning
network has evolved into a scale-free network°. Such a degree distribution indicates that the network has
a few hubs (very highly connected nodes). Hubs have been shown to play an important role in ensuring
connectivity, information spread and behaviour cascading in networks (Barabasi, 2009303;). Hubs also
have more power and control over the network than the other nodes. Pham and colleagues (2012;302) also
show that the network has a strong community structure, i.e. a high number of clusters with densely
connected nodes inside the cluster. Strong communities are important for scaling change in pedagogical
beliefs, norms of social interaction and pedagogical principles (Coburn, 2003(304]). A large-scale survey
conducted by the European Commission in 2011 confirms this:

e 74% of responding eTwinners report to have improved their personal knowledge, competences
and skills.

e 58% report to have developed their teaching skills through reflection and dialogue with other

teachers.

e Around 70% of members who participated for longer than 6 years had gained 15% more benefit
from their participation in the network than those with 2 years or less experience (European

Commission, 2013300)).

3.3.3. Implications for practice

Similarly to the two previous paradigms, the collaboration and network imperative also generate
new responsibilities and create pressures for teachers and schools. As demonstrated in the section 3.3.1,
there are complex conditions for networks to function effectively, including extensive capacity building to
develop facilitation, brokering and leadership skills, building relationships, establishing shared goals,
putting in place and maintaining structures and processes. Each of these eventually come down to schools
and teachers.

0 The proportion of nodes with k connections is inversely proportionate with a (positive) power of k.
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Networks as a fuzzy policy buzzword versus a well-described form of organisation

Just as innovation, some OECD reports use network mainly as a buzzword with almost exclusively
positive connotations. This is especially true for the ISTP publications, which strip concepts from their
context and analysis, and present them as norms for educational excellence. For example, networks
appear as a feature of innovative schools (Gomendio, 2017305)) or as a form of school-embedded
professional development (Schleicher, 2016(3)). Policy recommendations include that schools should
create networks for the benefit of the learners and the community (Gomendio, 201730s)). It is also worth
noting that networks are sometimes confused with “networking”, i.e. considered as a way of connecting to
people. The term “school networks” is used in OECD country reviews (e.g. the School Resources Review
series) to refer to all the schools of a country or system. This use disregards any standard understanding
of networks as forms of organisations, and speaks about a network of schools that are not linked in any
way other than being in the same country or falling under the same national (or regional) government.
Aside from this surprising neutral use of the term, the policy buzzwords hide different OECD strands with
unique conceptualisations and analyses. Just as the case with innovation, these lead to conflicting

implications for practice.

One conceptualisation is again provided by TALIS, that sees “peer networks” as one pillar of
teacher professionalism (see also Chapter 1) (OECD, 2016306)). Interestingly, in its conceptual framework,
the TALIS report on teacher professionalism links the concept of peer networks to high professional
standards. The argument is that peers set and hold each other to high standards, and therefore
professional networks function as a form of internal accountability. Network is not defined, but the way the
term is described suggests that it refers to supporting and sharing knowledge with other teachers (“peer
network”). It is certainly not considered as a form of organisation, nor does it refer to the broad
understanding of social networks. The way the concept is captured with five indicators is even more

confusing:
e induction measured by participation in a formal induction programme
e mentoring measured by participation in formal mentoring programme
e peer feedback measured by received peer feedback on teaching based on direct observation
e professional development plan measured by the reported development of such a plan

e professional learning communities measured by participation in network supporting teacher

professional development (OECD, 2016306)).

Induction, mentoring and feedback imply structured or ad-hoc work with colleagues, but none of
these reflect the understanding of networks as forms of organisations with a collective goal. A professional
development plan is a form of accountability involving work with a supervisor of mentor, and is thus hard
to consider it as horizontal collaboration. The last indicator is the only one that refers to networks as forms

of organisation or as teachers’ professional (social networks).
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The TALIS report presents profiles of teacher professionalism based on three dimensions
(autonomy, peer networks, knowledge), and ranks countries according to their overall “professionalism
index” calculated from these three elements. While different possible profiles are acknowledged, the
ranking approach suggests that all three of these elements, including peer networks are considered as
normative goals countries should be working towards. Based on the way the concept of peer network is
captured, this implies that schools should provide formal structures for teacher development (mentoring
and induction) and facilitate accountability mechanisms in terms of teacher development (professional
development plan). At the same time, teachers should be encouraged to observe each others’ lessons,
give each other feedback and participate in networks. Schools and teachers may interpret these as
contradictory pressures because they involve both formal and in some cases hierarchical mechanisms and

informal, collegial cultures. The report provides no discussion or guidance on how these can be reconciled.

CERI work on innovation offers a very different discussion and analysis on networks. In this work
strand, already discussed in the previous section, networks appear specifically in relation to how they can
further innovation, facilitate scaling, but also being innovations themselves (OECD, 20032s0;; 2013(253);
Paniagua and Istance, 201814)). The 2003 publication provides the most extensive discussion on networks

and is perhaps the most theorised. Chapter 2 authored by Judith Chapman defines networks as:

“intentional constructions, linked together in a web of common purposes, in which all the constituent elements
are equal in the weight of their enmeshment and the responsibility that they bear for contributing towards the
furtherance of their shared interests” (OECD, 2003, p. 42j2s0).

This (somewhat complicated) definition corresponds to standard definitions of networks as forms
of organisations in that it emphasises shared interest and common goals. It adds that elements have equal
weights, which is a narrower understanding that limits networks to horizontal structures. The report starts
with theories (definitions, typologies, characteristics) of education network, then presents a number of
specific examples from various countries, and finally summarises the discussions of a seminar that aimed
to understand the nature, conditions and potential of education networks, discuss the role of policy to
support such networks and identify policy guidelines (OECD, 20032s07). Overall, it provides a positive
account of networks by underlining their key role in innovation. The report concludes with a strong push
for governments to embrace networks to support the implementation of reforms. It proposes that a future

policy framework for networks should focus on how networks can:
e support the adaptive implementation of reform and inform second level reform
e become the agents of knowledge dissemination, creation, transfer and use

e become effective sites for teachers’ professional development and means for schools to develop

capacity for reform implementation

e integrate horizontal and vertical support and policy coherence through synergies between existing

and new structures
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e support scaling

e support schools in change and improvement without requiring that everyone does the same thing

in the same way at the same time (OECD, 2003250)).

In subsequent CERI work, the focus is on networks as a means to scale innovation. The analysis
of the 40 case studies of “innovative learning environments” concludes that these extend beyond
institutional boundaries, and schools involved achieve innovation by building partnerships and networks
(OECD, 2013253)). This decade of work on innovation developed an understanding that networks function
as meso-level drivers of innovation. Building on this, the 2018 volume (Paniagua and Istance, 2018(14))
specifically gathers examples for networks that put pedagogical innovation at their centre. The report
identifies three main network profiles (see section above) and offers some analysis on factors facilitating
and hindering networks. By identifying factors that impede networks’ potential in generating and scaling
pedagogical innovation (the focus of this book), this strand of work questions the purely positive and
normative account. A lack of financial resources, or a lack of long-term financial stability, lack of time and
incentives, rigid accountability systems, market-based contexts and the superficial innovations these
contexts incentivise (Paniagua and Istance, 201814)) all suggest that networks cannot and will not be a

cure for all just by themselves, their policy context matters.

Networks and policy context

The broader policy context in which networks operate can set contradictory expectations. For
example, national policies push schools to deliver national curriculum and at the same time dedicate time
to developing local solutions. A competitive policy context can clash with the expectation to collaborate. In
addition, networks require significant resources, and while policy initiatives may guarantee funds, they

often ignore time. Four specific tensions are laid out next.

The first tension is between centralisation and hierarchies on the one hand, and locally developed
solutions responding to local needs on the other. In its work on governing complex education systems, the
OECD noted that the role of the state in steering education remains important even in the most
decentralised systems (Burns and Kdster, 2016p5)). Inversely, most centralised systems involve “hybrid”
forms of governance, devolving certain decisions, while keeping others (Lassnigg, 2016(07). Such
structural complexities imply pressures for school leaders as they try to navigate contradictory expectations

(Greany and Higham, 2018269)).

One basic principle in making networks effective is that they identify their own goals in view of the
local challenges. In a highly centralised system, where curriculum is largely prescribed and teaching is
strongly regulated, local goals need to be formulated within the national framework, which might leave little
room for developing genuinely local goals and solutions (Ozga, 2009;08;). In addition, systems
characterised by a bureaucratic culture, such as France, require a high amount of administration (e.g.
documentation and reporting based on narrowly conceptualised templates). Centralised systems are

typically built on hierarchical relationships between the different levels. It is particularly difficult to establish
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trust and collegial relationships in a network involving several levels of hierarchy (e.g. regional educational
authority and schools, or inspectorate and schools). While hierarchy enables coordination through control

and formal authority, it can weaken collaboration and lateral innovation (Adler, 2001309]).

A second tension is between competition and collaboration. In a number of systems, schools’
existence and funding depend on a stable student intake, which creates local competition between schools.
For example, in the case of Teaching School Alliances in England (see section above), many schools were
unwilling to collaborate and engage in a collective school improvement because they were in competition
with each other (Greany and Higham, 2018269)). Sometimes competition emerges as result of internal
network hierarchies. In the English case, the idea that the networks are led by a leading school, which is
identified based on national league table results, meant that power relations were unequal. This in turn
could make it difficult to establish trusting and collegial relationships. Greany and Higham also highlight
cases where a set of high-performing schools established a network to secure their own position
(“exclusive alliances”), leading to widening inequalities with other schools (Greany and Higham, 20182691).
In general, while marketised education can help manage supply and demand, it can undermine developing
trust and hinder knowledge sharing and equity (Adler, 2001(s09]). In addition, marketised contexts tend to
favour quick solutions and “superficial modernisations” that negatively affect networks aiming to achieve

longer term deep change (Paniagua and Istance, 201814)).

A third tension is between external accountability and local collaboration and innovation. As noted
also in section 3.2, in more decentralised systems, the state retains its control through stronger
accountability mechanisms. Accountability frameworks can also be highly prescriptive: specifying types of
targets to be achieved, as well as modalities and procedures. Central targets may limit the framing of local
problems and needs. In addition, networks aiming to develop solutions to their problems need space for
experimentation and time to go through cycles of enquiry including trial and error. Strong accountability
mechanisms may seriously impede such processes. Finally, collaboration requires trust and the
de-privatisation of practice to enable others and self to learn from practice. In a prescriptive and high
accountability context, teachers might be less willing to open their classroom doors for others. The OECD

also draws the attention to this tension without resolving it:

“Accountability procedures, especially external test-based accountability should be mindful of not disrupting
the collaboration and networking of teachers. Teacher collaboration is a crucial component for the adoption of
innovative practices, and collaboration between and within schools can be effective to improve the quality of
instruction and to adequately respond to the pressure brought by external teacher-based accountability.”
(Gomendio, 2017, p. 41p305))

Finally, a fourth tension lies between the complexity of the expectations and the available
resources. Having sufficient resources features as a separate condition for networks to function effectively,
because all other conditions are dependent on them. Indeed, building trust, developing specific
competences, bringing in external knowledge, professional learning and leadership, all require time and

money. As noted earlier, policies designed to encourage networks may provide labelled funds, but the
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long-term stability of these is often not guaranteed (Paniagua and Istance, 201814). In addition, policies
tend to underestimate the timeframe such complexity requires. Funds are often provided on a project-basis

for two-three years, but establishing effective networks and sustaining them is a much longer process.

Engaging in networks also require a substantial amount of teachers’ time. rso In an analysis of
teachers’ time, Boeskens and Nusche (2021310;) also note that time constraints do not affect schools and
teachers equally: they present a greater barrier for some than for others (Boeskens and Nusche, 2021310)).
For example, teachers in schools with staff or resource shortages may have increased teaching hours to
compensate for shortages, which leaves less time for collaboration and professional learning in networks.
Part-time workers also report to have less access to such activities in most professions (Boeskens and
Nusche, 202110)). This suggests that already disadvantaged schools may suffer more from lack of time.
France is actually one of the very few countries that recognised this problem, and that provides teachers
in disadvantaged schools with additional time outside the classroom (Boeskens and Nusche, 2021310;;

Eduscol, 2018311;). However, most national policies do not pay attention to such inequalities.

In sum, networks impose great demands on schools as organisations as well as teachers. Once
again, international organisations’ policy discourses can be confusing: some conceptualisations call for
forms of accountability and hierarchical support structures, whereas others emphasise horizontality and
strategic collaboration. In addition, the policy context strongly influences how networks can operate and

create tensions with contradictory expectations.

3.4. Conclusion

In this chapter, | intended to illustrate the importance of three topics for the social environment of
teachers today: evidence, innovation and networks. All three have been omnipresent in national policies,
international discourses as well as in education research. Although the policy trajectories of each of these
would deserve a more in-depth analysis (a theme for another thesis), this discussion helped shedding light

on both the interlinkages of the three topics, as well as the various tensions they create for practice.

While evidence, innovation and networks were presented separately, it becomes apparent in the
discussion that the three areas are strongly interlinked, in particular as they relate to teachers’ knowledge
and learning. First, the evolution of teachers’ knowledge tie evidence and innovation together. Innovation,
as understood in the practice-based educational research tradition, is a cyclical problem-solving process
that involves drawing on existing knowledge sources. Innovations do not emerge from thin air, rather they
are “inspired by’ knowledge coming from research, sometimes unconsciously, or consciously build on
existing evidence. On the other hand, evidence and research is actually often generated through innovation
processes as teachers (and researchers) test and evaluate new pedagogical solutions, or understand
teaching and learning process in their practice. Second, networks are often the context for both evidence

and innovation. We have seen that networks provide mechanisms for generating and diffusing innovation,
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as well as for constructing, mobilising and disseminating research knowledge. For investigating teachers’

knowledge and learning, these links have to be well-understood and serve as a conceptual basis.

Another important conclusion is that all of these three topics have generated ambiguous and
contradictory policy discourses. The resulting ‘policy agenda’, i.e. the set of intended reforms with an
overarching desired trajectory, which may be inconsistent and contradictory, have implications for the
teachers, schools and the school system (Greany and Higham, 2018269]). The following key tensions

emerge:

e A push for evidence-based practice and innovation at the same time. Although the intimate link
between the two has been demonstrated in research, they are often not well-conceptualised and

not reconciled in policies.

e A push for local innovation, collaboration and networking in a global context of high accountability,
standardisation and competition.

In addition, teachers’ working conditions are often not adapted to respond to the complex
expectations these paradigms imply. Lack of financial resources and time, a lack of genuine professional
autonomy, as well as lack of support and capacity in realising the intended and controversial policy goals
related to evidence use, innovation, networks and collaboration are tensions many teachers and schools

experience.

In sum, understanding the processes of teachers’ knowledge and learning as embedded in the
school as an organisation and the broader social context, requires taking into account all three paradigms,
and clearly conceptualise the links between them. In the next chapter, | will therefore examine which
aspects of each of the approaches presented here are central to the questions of this thesis, and develop
a conceptual framework appropriate for the purposes of a sociological investigation of teachers’ knowledge

dynamics.
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Chapter 4. Theoretical and conceptual
framework and research questions

In the first three chapters, | introduced the theoretical foundations for investigating teachers’
knowledge and learning, and highlighted the various tensions caused by the dominant discourses on
teacher professionalism and teachers’ knowledge. A number of conclusions and questions emerged that
need to be taken into account for a sociological investigation. In this chapter, | will develop a conceptual
framework that is appropriate for empirically studying teachers’ knowledge. | then discuss the theoretical
underpinnings of the framework, and how relevant areas of social and educational research can be
incorporated to form a coherent theoretical basis. Finally, | formulate the main research questions for a

sociological investigation of knowledge.

4.1. The context of teacher professionalism: evidence and innovation

An investigation of teachers’ knowledge cannot disregard the context of the teaching profession
and its implications for teacher professionalism. Teachers’ practice is embedded in the broader societal
context characterised by global transformations (e.g. technological development, demographic changes,
climate change) as well as local and/or temporary phenomena (e.g. pandemic, economic crises). These
processes affect teachers directly both personally and professionally, and also indirectly through their

impact on education policies.

In Chapter 1 and Chapter 3, | discussed issues that emerged from reflections on teacher
professionalism and that have substantially influenced policies as these were trying to address societal
and economic pressures. The uptake of the evidence-informed practice, innovation and network paradigms
have created complex expectations for teachers’ knowledge and practice. | will now discuss their
implications for conceptualising the transformation of teachers’ knowledge in a sociological investigation.

| will start with the role of evidence/research and innovation.

Chapter 3 already indicated that evidence use and innovation are not disconnected issues. At a
superficial level, evidence-informed practice may seem to relate primarily to the mobilisation and brokerage
of scientific (research) knowledge (as discussed in Chapter 3.1.1), whereas innovation is often discussed
in terms of knowledge creation and diffusion in the community of practitioners (see Chapter 3.2.1).

However, a deeper analysis of the issues point to the problematic nature of such a divide.
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Knowledge mobilisation models originate in the intent to increase the use of research evidence in
practice. The relationship model (as opposed to linear transmission) recognises the legitimacy of multiple
knowledge sources in the process of “knowledge to action” (Best and Holmes, 2010p11;). The systems
model ties evidence and innovation even more closely together. Best and Holmes make the explicit link
with Van de Ven'’s three views of the theory-practice gap: bridging through means of knowledge transfer,
through exchange and use of two different kinds of knowledge (research and practice-based) or through
co-production of knowledge to respond to complex problems (Van De Ven and Johnson, 2006227;; Van De
Ven, 2007225)). This last co-production view corresponds to the systems model of knowledge mobilisation
(Best and Holmes, 2010p113), and is precisely what makes the link with innovation. Best and Holmes
consider that knowledge mobilisation works through the generation and diffusion of innovation. Knowledge
in a systems perspective is produced, “implemented” and integrated in the system through a continuous
learning process, through trial and error, involving feedback loops and the emergence of patterns, thus
through innovation (Best and Holmes, 2010;11)). In the same vein, systems views of innovation stress the
strong link between research and formal knowledge and innovation. For example, competence building is

one of the three types of learning taking place in systems of innovation (Edquist, 2006250)).

Concretely, in the context of teachers’ practice, the systems perspective manifests in models such
as Bereiter's knowledge building (Bereiter, 2002312)) or Engestréom’s expansive learning models
(Engestrom and Sannino, 2010;1sg]). Paavola and colleagues (200471)) identified a number of key features
that these models share. First, the starting point is the dynamics of knowledge creation and the pursuit of
newness. Second, questioning and criticism of existing practice are the drivers of the dynamic processes
of innovation, learning and knowledge creation. Third, the dynamics of knowledge is an inherently social
process. Cognitive resources lay in social interactions, and knowledge building is an iterative process
emerging from shared problem-solving among agents (Paavola, Lipponen and Hakkarainen, 2004 71)).

These cyclical and iterative innovation and knowledge creation models have been operationalised

through specific methods. The most well-known forms are:

e Action research is a “systematic process of practitioner problem posing and problem solving”
(Kuhne and Quigley, 1997, p. 23313)). Its main goal is to better understand teaching and learning
related problems and improve practice. The practitioner is both the researcher and the teacher. It
is a trial-and-error approach consisting of four key stages: planning, acting, observing and reflecting
(Kuhne and Quigley, 1997313)).

e Collaborative enquiry is an adaptation of action research, in which teams of teachers explore and
answer questions about their professional practice (Townsend and Adams, 2014314)). It has been
described as “a process of knowledge generation, occurring when researcher and practitioner
knowledge meet in particular sites, aimed at producing new knowledge about ways in which broad

values might better be realised in future practice” (Ainscow et al., 2016, p. 10205)).
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e Design-based research is a methodology in which an intervention is developed as a solution to a
practical teaching and learning related problem. The intervention is then tested and adapted in
iterative cycles of design, enactment, analysis and redesign. It has two intertwined goals: design
learning environments and develop theories of learning with relevant implications to practitioners.
It is realised through a collaboration between researchers and practitioners (Design-Based

Research Collective, 2003315)).

All innovation-oriented methods recognise the importance of formal knowledge in the process,
although, they do not necessarily refer to evidence coming from educational research or theories. These
methods nevertheless involve data collection and analysis, and research documentation. Collaborative
enquiry often directly builds on teachers’ formal knowledge, while design-based research aspires to
contribute to its creation. According to Bereiter and Scardamalia, formal knowledge transforms into

professional knowledge through problem-solving (Bereiter and Scardamalia, 199331¢)).

If teachers’ formal knowledge is a key element of this process, we must ask where that knowledge
comes from. In most countries, teachers are trained in formal initial education and through continuing
professional development. Whitty and Furlong’s (2017s9) exploration of knowledge traditions in teacher
education programmes demonstrate that most of these programmes (if not all) teach some forms of
scientific theories (e.g. child psychology, learning sciences, educational philosophy) or applied education
research. Even the least theory-based practical knowledge tradition often contains some forms of research
or theories. Therefore, scientific, theoretical, research knowledge — being the basis for teachers’ formal
knowledge — is necessarily part of innovation and knowledge creation processes. Insights into these
models demonstrate that education research — here understood in an inclusive sense, not limited to any
kind of methodology or specific content domains — and innovation in education cannot be discussed
separately. Different knowledge processes, such as accessing and using formal (e.g. research)
knowledge, combining this with knowledge and information about the context, and meaning-making by trial

and error are at play in an innovation process.

The relevance of research and evidence for professional practice has been largely debated and
there are strong opponents who consider research findings as irrelevant (Biesta, 200712;; 2010p213j;
Hammersley, 2005;13;) or who go as far as abandoning the concept of educational theory (Carr, 2006s4)).
Nevertheless, the idea of evidence-informed or research-backed practice has penetrated education
policies and has become a reality for teachers. | have also shown that if formal knowledge is part of
innovation, then so is research. Therefore, in conceptualising teachers’ professional knowledge and its
dynamic transformation, formal, scientific knowledge and innovation / knowledge creation processes must
be considered together.
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4.2. Social context of teachers’ professional knowledge and learning

The importance of the social context for teachers’ professional practice, finds its root in two
sources: social theories of learning and the transformation of education systems, which brought about the
prominence of collaboration and networks as social organisations. | will briefly summarise the relevance

of both for studying teachers’ knowledge and its dynamic transformation.

4.2.1. Social theories of learning

In Chapter 2, | presented the development of social constructivism and situated learning theories.
The former recognised that the social and cultural context play a fundamental role in the development of
cognition (Putnam and Borko, 2000j90)). Social constructivism views knowledge as distributed over groups
of individuals and their environment. Learning in this view is situated and focuses on knowledge sharing
and co-construction (Putnam and Borko, 2000ie0;; Paavola, Lipponen and Hakkarainen, 200471;). Social
theories of knowledge and learning made it clear that the dynamic transformation of teachers’ knowledge

can only be interpreted in teachers’ social context.

The first social level is that of the smaller teaching community whose social practice is situated in
a shared context such as a school organisation. This is also labelled as community of practice (CoP) (Lave
and Wenger, 1991(107)) or professional learning community (PLC) (Senge, 1990;11q)). Teachers knowledge
in these communities are shaped by their interactions, for example as they discuss students’ progress,
share their challenges, and exchange ideas and materials. Beyond ad-hoc interactions, teachers can also
engage in more complex knowledge construction processes (see the previous section).

Organisational learning and knowledge management theories have provided models to
understand knowledge processes in an organisation or community (Nonaka and Takeuchi, 1995;112;). The
important contribution of these theories is that they explore factors such as leadership, organisational
structures and cultures, and the ways in which these influence the transformation of knowledge.
Practice-based, socio-material perspectives shift from “knowledge creation as management” to
“knowledge creation as conflictual questioning” that involves not only the construction of new knowledge,
but also the transformation and creation of culture (Engestrom and Sannino, 2010;1ss)).

The second social level goes beyond the close community and the school organisation and
involves the wider web of relationships. The wider network can transcend institutional and professional
boundaries. Teachers from several schools can work together, or they can work with different actors, such
as teacher educators, researchers, other (e.g. health or youth) professionals, and educational authorities.
Teachers’ knowledge is shaped in these social interactions. Boundary crossing involves different
organisational, epistemological and professional communities that interact through “boundary objects”

(e.g. forums, knowledge repositories and activities) (Engestrém and Sannino, 2010(1sg)).

While social capital theory is primarily concerned with social relationships as resources that exert

influence on certain outcomes (Lin, 2001142]), social network theory also focuses on the dynamics of
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knowledge processes, including knowledge mobilisation, creation and diffusion. By systematically
exploring actors and ties (connections between actors), social network analysis (SNA) reveals the patterns
and mechanisms of social relationships and helps understand their effects on people, organisations and
knowledge processes (Wasserman and Faust, 1994 150). Such an “interpersonal relationships” view in
social network research looks at factors such as trust, expertise, engagement in collaborative activities,
value of knowledge and reciprocity of knowledge exchange (Cornelissen et al., 2015317). Therefore, social
network theory and its methodological tool, SNA, helps investigate the dynamics of teachers’ professional

knowledge in a broader web of interactions and social context.

4.2.2. Educational research on collaboration and networks

As we saw in Chapter 3, collaboration and networks as forms of organisations established between
individuals or organisations have become widespread in the field of education. While the overall policy
discourse around collaboration and networks is mostly positive and normative, research has shown that
their impact on teachers and schools varies greatly (Muijs et al., 201152;; Rincon-Gallardo and Fullan,
2016288); Vangrieken et al., 201531s;; CUREE, 20052867). The main contribution of this research strand to
understanding teachers’ knowledge is its focus on the conditions under which networks exert positive

impact.

| summarised the various aspects that matter for network “effectiveness” based on research in
Chapter 3. The key characteristics concern: network goals, the quality, distribution and nature of network
ties, the leadership and governance of networks, capacity building within networks and network structures
and resources. Research has also demonstrated that the context of the network strongly influences its
mechanisms. Critical policy analysis revealed a number of tensions that can hinder positive outcomes, for

example in terms of networks’ capacity to facilitate innovation and change:

e Tension between centralisation, and local innovation: To develop practices responding to local
challenges, networks need to identify their own goals in view of these challenges. However, in a
highly centralised system, the national framework might leave little room for developing genuinely

local goals and solutions (Ozga, 2009;30s)).

e Tension between hierarchies and trust: Centralised systems with hierarchical relationships often

impede developing trust and collegial relationships, which are key for innovation (Adler, 2001309]).

e Tension between competition and collaboration: In performance-driven systems, schools are often
in competition with each other. This can decrease schools’ willingness to collaborate, share
knowledge and engage in collective innovation (Greany and Higham, 2018269)).

e Tension between external accountability and local collaboration: Highly prescriptive accountability
frameworks may limit the framing of local problems and needs. In addition, these frameworks often
have a short-term focus and their timeframes are in conflict with the time needed for developing

local solutions through experimentation and cycles of trial and error. A high accountability context
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is also in conflict with trust and the de-privatisation of practice that are key to learning and

innovation.

e Tension between the complexity of expectations and available resources: Time and money are
fundamental for realising long term, deep change. Policies tend to underestimate the timeframe

such complexity requires, and fail to provide sufficiently flexible and sustainable funding sources.

Investigating teachers’ professional knowledge and its transformation in the broader social and
policy context of networks needs to take into account the nature of these social structures. Self-organising
bottom-up networks do not function in the same was as centrally mandated network organisations. These
latter can also differ in terms of their governance structures (Provan and Kenis, 20082s1;). Horizontal and
hierarchical relationships may have different roles and impact on knowledge processes. Therefore,

research on educational networks as forms of organisations will be important for my sociological analysis.

4.3. Theoretical and conceptual framework

The comparative review of theories and critical policy analyses conducted in the first three chapters
form the basis of the theoretical framework for studying teachers’ professional knowledge and its dynamic
transformation. To address the main objectives of this thesis laid out in the introduction, the theoretical

framework needs to satisfy three criteria. It has to:
e capture the complexity of professional knowledge as it relates to teaching practice

e consider the social context and processes in which teachers’ knowledge and practice are
embedded

e take into account the policy context of education systems in which schools and teachers operate.

My empirical study needs to build on theories that are suitable for a sociological investigation of
knowledge and learning. In the next section, | highlight the theoretical basis for my research.

4.3.1. Professional knowledge

Taking into account the context of the teaching profession and its implications for teacher
professionalism presented in the first section of this chapter, the theoretical framework is based on the

notion of “professional knowledge” as it is conceptualised in the sociological literature on professionalism.

Ontologically, professional knowledge implies a clear distinction from everyday, common
knowledge and requires codes (Brante, 2010s3)). Professional knowledge thus manifests not (only) in
horizontal — context-specific, concrete and practice-related — discourses, but (also) in vertical discourse,
which is coherent, explicit and context-independent (Bernstein, 1999s). | define teachers’
“theoretical-scientific’ (or “formal research” or “academic”) knowledge drawing on these ontological and
socio-linguistic perspectives. These terms will be used mostly interchangeably, as one key aspect of
teachers’ professional knowledge.
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Educational theories have contributed to understanding the specificities of teachers’ professional
knowledge as they relate to teaching practice. Three aspects of knowledge were distinguished: situated
understanding (“know-how” to act in practice incorporating moral and ethical judgement), technical
knowledge (procedural knowledge to design and execute a process and to define criteria for success) and
critical reflection (knowledge and ability to systematically review practice for future improvement) (Winch,
Oancea and Orchard, 2015s1)). In addition, the characterisation of the different content domains include
subject, pedagogical content and general pedagogical knowledge, among some other elements (Shulman,
198716)). While my investigation will not require a specification of content domains, it will define teachers’

“practical knowledge” along Winch, Oancea and Orchard’s aspects of knowledge.

Cognitive sciences distinguish symbolic, declarative knowledge that is explicit (can be articulated)
and goal-oriented, procedural knowledge of practice that can be explicit and tacit (not articulated) (Corbett
and Anderson, 199575; Nickols, 2000p7)). In the dualistic approach, tacit and explicit are complementary
dimensions of knowledge rather than distinct parts of a knowledge stock (Johnson, Lorenz and Lundvall,
2002;1g)). Explicit and tacit dimensions of knowledge are also important to consider when conceptualising

teachers’ professional knowledge.
Based on the above, | will consider two main components of professional knowledge:

e “theoretical-scientific’ knowledge is associated with declarative, explicit knowledge expressed in

vertical discourses

e “practice-based” or “practical” knowledge comprises situated understandings, technical knowledge
and critical reflection. It can be expressed in both vertical and horizontal discourses, and can relate

to explicit and tacit dimensions.

Distinguishing between different aspects, forms and dimensions of knowledge is important
because my investigation is concerned with the transformation of knowledge, which involves dynamics
between these dimensions. For example, explicit scientific knowledge of the subject content and pedagogy
is mixed with more implicit forms of practice-based knowledge that enable the teacher to make decisions
based on certain situations (Blomeke, 2017ss; Stirmer and Seidel, 2017319). Transformations of
knowledge involve structural changes over time such as codification (from tacit to explicit) (Cowan and
Foray, 19971171) and internalisation (from explicit to tacit) (Nonaka and Takeuchi, 1995112)). In addition,
dimensions of knowledge have consequences for knowledge transmission: tacit knowledge can only be
transmitted through direct contact via mimicry and behaviour skill training (Bennet and Bennet, 20089g).

4.3.2. Knowledge dynamics

Knowledge is dynamic in nature as it is evolving through formal education, is constructed through
reflection and practice, and shaped through social interactions. Traditionally, research has studied such
dynamics from the perspective of teachers’ learning. Paavola, Lipponen and Hakkarainen (200471)

discuss three metaphors for learning:
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e Learning as acquisition: It is based on cognitive theories, in which knowledge is a property or
capacity of the individual mind, and learning happens through the process of applying knowledge
in new situations. Learning in this sense corresponds to the acquisition and construction of

knowledge by the individual (see Chapter 2.1).

e Learning as participation: It is based on social constructivist and situated learning theories, in which
knowledge is not an individual property, nor an outcome. Rather, knowledge can only be
interpreted as part of the situations where it “takes place”. The focus here is on activities
(“*knowing”), and learning is a process of participation in these shared cultural practices and
activities (see Chapter 2.2.4 and 2.3.2).

e Learning as knowledge-creation: Giving equal emphasis to both cognitive, individual and socially
situated processes, this model conceptualises “learning and knowledge advancement as
collaborative processes for developing shared objects of activity” such as products, practices and
artefacts (See Chapter 2.3.4) (Paavola, Lipponen and Hakkarainen, 200471)).

All three of Paavola and colleagues’ metaphors demonstrate the inherent connection between
learning and the transformation of knowledge. Indeed, knowledge dynamics and teacher learning could be
seen as two sides of the same coin: any form of learning results in some change in knowledge, and any
change in teachers’ knowledge can be interpreted as a form of learning. However, just as the two sides of
a coin show us different images, studying learning or knowledge dynamics can also reveal different
information (Amin and Roberts, 2008320)). In particular, when focusing only on learning, one can miss out
on some important aspects. First, the concept of learning often places the teacher in the centre as the
principle actor of the “action of learning”, even though learning is not always a conscious and deliberate
action. The term “informal learning” tries to capture this unconscious nature of learning. Originating from
John Dewey’s work on learning from experience, and first used by Malcolm Knowles (Knowles, 1950(3211),
informal learning refers to forms of learning that do not have explicitly formulated learning outcomes and
are not intentional at least on the learner’s side. Despite the fact that this aspect of learning has been
theorised, the word learning is still often associated with conscious and intentional processes or deliberate
actions both in everyday language and in some areas of research (e.g. cognitive psychology). The term
“knowledge dynamics” incorporates both the intentional and formal, and unintentional and informal

dimensions in a more straightforward way.

Second, the dynamics between different types of knowledge, such as tacit (implicit) and explicit
knowledge, declarative and procedural knowledge, or the theoretical-scientific and the practice-based
knowledge of a teacher (Nutley, Walter and Davies, 2003322;; Paavola, Lipponen and Hakkarainen,
200471;) cannot easily be described as learning. Yet, these processes are important for understanding
teachers’ knowledge. For example, when implicit knowledge is codified, it can be more easily shared, or
when theoretical knowledge is combined with professional judgement and decision-making, it transforms

into practice-based knowledge.
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Third, while knowledge construction can be understood as learning relatively easily, this is less
evident for knowledge diffusion and dissemination. These processes can be interpreted in a broader social
context, e.g. explicit and codified knowledge can be disseminated in a community, in a geographical area
(region, country) or in a network of actors, but this does not necessarily translate into learning. Learning
cannot describe either all the dynamics between the personal knowledge of a teacher, the collectively
constructed knowledge of a community of practice and the global knowledge base of the profession. Yet,
it is important to understand how these interact: how individual teachers access knowledge sources within
and outside their community, and how locally developed knowledge is integrated in a global knowledge
base. For these reasons, | propose to theorise knowledge dynamics as a basis for understanding teachers’

knowledge processes as they are embedded in various levels of the social environment.

The term knowledge dynamics has mostly been used in the field of economics, in particular studies
of industrial innovation [e.g. (Cowan, Jonard and Ozman, 2004323;; Crevoisier and Jeannerat, 2009324;
Guile and Fosstenlgkken, 2018;325))]. These, usually simplistic, conceptualisations serve as the basis for
instrumental economic analysis. For example, Cowan and colleagues build a theoretical model of agents
whose individual knowledge is described numerically at any given point in time. Knowledge grows as a
function of knowledge generation (individual innovation) and sharing (acquiring knowledge from another
agent) (Cowan, Jonard and Ozman, 200423)). Such models are built on simplistic assumptions, such as
two individuals’ knowledge is comparable (one is equal to or greater than the other), and when they interact
the more knowledgeable person transmits their knowledge to the other. For a sociological investigation

that considers all the complexities described above, such economic conceptualisations are not suitable.

Sociology and more recently educational sociology, describes the dynamics of knowledge in terms
of the construction and diffusion of scientific knowledge, and the relationship of knowledge and
professional practice. Knorr Cetina studied how some professional practices integrate not only scientific
knowledge itself, but also practices typically characterising scientific communities (e.g. modes of
systematic investigation) (Nerland and Jensen, 2012;52¢)). She suggest that these forms of epistemic
practice imply that practitioners engage with knowledge in new ways and have new opportunities for
contributing to the global knowledge construction (Nerland and Jensen, 201232¢1). Nerland and Jensen

(2012;326]) use these sociological perspectives to explore three aspects of knowledge dynamics:

e “Objectual practice”: practitioners’ engagement in learning as they explore complex problems. This
process requires mobilising different knowledge resources, develop new practices through

explorative and confirming actions.

e Social implications of knowledge and object relations: the formation of expert communities around

specific problems and how these enrich dominant conceptualisations of professional communities.

e “Wider machineries of knowledge construction”: explore relations between knowledge practices in
different communities, and across time and space; i.e. how local epistemic objects and practices

relate to wider knowledge construction mechanisms (Nerland and Jensen, 2012, p. 10332¢)).
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To conceptualise knowledge dynamics in line with my conceptualisation of professional
knowledge, | draw on socio-material approaches such as Nerland and Jensen’s work and knowledge
creation models in socio-material research (such as Engestrom’s expansive learning). | complement these
with diffusion models equally based on social theories. | distinguish two main types of knowledge dynamics

in the space-time.

Structural dynamics refers to the interactions between different sources and types of knowledge.

These include the following:

e« Dynamics between explicit and implicit forms of knowledge: the transformation of explicit into
implicit knowledge, codification (implicit to explicit), and the particular ways in which explicit and

tacit aspects manifest in the everyday practice of teachers.

e Dynamics between theoretical-scientific (research-based) and practice-based knowledge: the
translation of formal academic (research) knowledge into practical knowledge, and the various
ways in which these are blended in knowledge processes (such as knowledge mobilisation and

creation).

Functional dynamics refers to “what happens to knowledge” in terms of the purpose (function) of

its evolution. | distinguish the following dimensions of functional dynamics:

e Knowledge construction (or creation, these are used interchangeably): a collaborative process
mediated by shared objects (Paavola, Lipponen and Hakkarainen, 2004(71)). This involves the
emergence of new knowledge as teachers (potentially with other actors) engage in a process of
enquiry (innovation), they mobilise existing knowledge sources, negotiate meaning and construct
new practices to respond to particular problems. A cyclical, iterative enquiry can lead to the

consolidation of new knowledge.

¢ Knowledge mobilisation: usually as part of the construction process, teachers access both internal
and external knowledge sources, interpret and evaluate them, and translate them into their context.
Internal sources are those available in teachers’ immediate social context (e.g. community of
practice), and external sources are those accessed from journals, online platforms, handbooks,

CPD courses, or in the wider social network.

e Knowledge diffusion: the spread of new knowledge in a broader community or network. This
includes knowledge dissemination: the conscious, intentional effort of spreading, and unintentional
diffusion (Greenhalgh et al., 2004s7;). Diffusion can happen through knowledge brokerage or

mediation by intermediate actors or by the communities (research or practitioner) themselves.

o Knowledge integration: the conscious consolidation and systematisation of new knowledge
constructed locally in different communities or networks, and its incorporation in a publicly available
knowledge base (Enthoven and de Bruijn, 2010j193)). Integration is an interplay between the micro

and macro levels.
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These aspects of knowledge dynamics are by no means distinct processes, nor do they follow
each other in linear ways. Rather they are mutually interdependent, often happen at the same time, interact
in non-linear ways, and form together a complex system of dynamics (Best and Holmes, 2010;11). In line
with knowledge creation and innovation models in the systems view (presented above), they co-exist as
teachers engage in social processes. Knowledge dynamics are thus embedded in the broad social context

of education. They are also influenced by policy discourses and agendas.

4.3.3. Social dynamics in networks

As | am interested in professional knowledge as it is embedded in the social interactions and
practice of teachers, | will draw on social theories that situate the transformation of knowledge in the

complex interactions among teachers (and with other actors).

Understanding knowledge dynamics in a system perspective has implications for understanding
the role of social processes. Complex systems are characterised by multiple actors interacting at multiple
levels (Mason, 2008ye11). Their fundamental characteristics is self-organisation, which involves a constant
rearrangement of networks anticipating the future based on predictions and environmental feedback
(Mason, 2008e1)). For teachers and schools this corresponds to creating horizontal relationships in a
bottom-up, self-organising way with other teachers, schools and actors. Analysing these emerging (and
constantly changing), horizontal and informal networks are key to understand the dynamics of knowledge

within the smaller community (e.g. within a school), as well as beyond.

However, networks are not always self-organising in the education system. Formal networks are
also created both based on bottom-up initiatives and as a result of central policies (Muijs et al., 2011(52)).
As | have demonstrated above, such networks can involve the combination of horizontal and vertical
relationships, which have consequences for the various dynamics of teachers’ knowledge. Drawing on
Muijs and colleagues’ typology of education networks, | will consider three main dimensions of formal
networks: their context, their characteristics in terms of actors and relationships and the specific social

devices they use, particularly to facilitate knowledge processes (Table 4.1).

Table 4.1. Dimensions of formal networks

Dimensions Components
e Policy context
e  Governance & leadership
Network context e Voluntarism or coercion
e  Timeframes
e  Geographical spread

Structure (density, sub-structures)
Nodes (attributes, roles)
o Ties (quality, tie formation)

Network characteristics

e Activities

Network devices
e  Tools and technologies
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In order to explore the social dynamics through which teachers’ knowledge transforms, | define
three social levels (Figure 4.1). First, teachers’ immediate social context, their community (or communities)
of practice, which is most often, but not necessarily (!), situated within the school organisation. Second,
the wider network, involving boundary crossing of different types — institutional, professional,
epistemological. Third, the social context of the education system, including local, regional and national
authorities and educational institutions and agencies (e.g. inspectorate, teacher education institutions). In

addition, | take into account both horizontal and vertical relationships and processes.

Figure 4.1. Three levels of social dynamics

Education system

Networks

Communities of
practice

Vertical processes and relationships

L ——

Horizontal processes and relationships

This understanding of social dynamics draws on social network theory and research on networks
as forms of organisations. Network ties are not considered as purely structural “channels” through which
knowledge flows, because knowledge also transforms in these interactions. The nature and quality of ties
(relationships) and the processes that characterise interactions are important for understanding the
dynamics of knowledge. In Borgatti and Halgin’s (2011p1s6)) framework of theoretical approaches to
studying networks (see Chapter 2), my research is situated in the intersection of the “network theory” and
“theory of networks” domains. The former takes network variables (e.g. number of ties, types of
relationships) as antecedents and explains non-network variables (knowledge dynamics) with them. The
latter does the opposite and can thus explain the formation and nature of social ties based on non-network

variables such as perceptions of policies or organisational factors.

4.3.4. Conceptual framework

Bringing together the conceptual elements developed above — professional knowledge, knowledge

dynamics and social dynamics — | propose a conceptual framework (Figure 4.2) that considers the



1133

dynamics of teachers’ knowledge across two dimensions: time and space. The temporal dimension
captures the constant emergence, transformation and evolution of knowledge. Space refers to the different
social levels where knowledge processes take place: from the individual teacher, dyads, small groups and
communities within a school (micro) through to broader communities and networks (meso) and finally the
regional or national level of education systems (macro). Space also includes the material environment of

teachers such as objects and technologies in the classroom, the school and the broader material world.

Figure 4.2. Conceptual framework for teachers’ knowledge dynamics
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This framework considers that structural dynamics occur through functional dynamics. For
example, tacit knowledge becomes explicit in the process of knowledge construction, or research
knowledge interacts with practice-based knowledge as teachers mobilise and construct knowledge. It is
reasonable to assume that dynamics between types of knowledge cannot occur without some kind of

knowledge processes described as functional dynamics.

Social dynamics tie together both structural and functional knowledge processes. Social dynamics
consist of the complex interactions of actors: teachers in the first place, but also all those with whom they
interact and who influence their professional knowledge. These can include students, parents, school
leaders, inspectors, teacher educators, researchers, professionals from other sectors, policy makers, and
so on, depending on their context and forms of collaboration. In addition, the way teachers connect with
their environment such as textbooks and technology, or how they access information is also necessary to

grasp the structural and functional dynamics of their knowledge. Socio-material dynamics include teachers’
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and other actors’ interactions with their material environment: tangible objects such as books, the

whiteboard or a computer, and more abstract entities, such as technology or online resources.

Knowledge transforms and evolves as a result of social and socio-material dynamics. Therefore,
analytically, the main question is understanding the relationships between social and socio-material
dynamics, on the one hand, and structural and functional dynamics of knowledge on the other. The next

section specifies the research questions based on this framework.

4.4. Research questions and hypotheses

Research most often targets a particular social level (e.g. a community of practice, or a school as
an organisation, or a network of schools), and particular knowledge processes (e.g. its creation or diffusion,
or codification). Thus, most studies miss the perspective of the system, i.e. the way in which all these
knowledge processes at the various social levels interact. Although it would be extremely interesting to
study knowledge dynamics truly as a system through the lens of various theories, it is also very difficult to
realise, especially in the framework of a doctoral research conducted individually. This is mostly because
the analytical methods are different, and a cross-theoretical investigation would require the construction of
different instruments (social network questionnaire, standard quantitative questionnaire, qualitative
interview or focus group protocols, observation and coding protocols), as well as the complicated

triangulation of data of different nature.

For example, although the interplay between implicit (tacit) and explicit forms of knowledge
(structural dynamics) is extremely interesting, its investigation requires demanding qualitative methods.
Implicit knowledge can only be traced through observations (because it is implicit, teachers cannot report
on it through an interview or a survey), or the analysis of materials produced by the teacher such as lesson
plans and reports on students. This in itself could constitute the object of an entire research project.
Similarly, studying the dynamics of knowledge in a socio-material approach, for example through actor-

network theory, could be the object of another thesis.

Therefore, while the conceptual framework captures the complexity of teachers’ knowledge system
in their social and material environment, | will restrict the actual empirical investigation to some more
narrowly defined research questions. | derive two overarching research questions from the conceptual
model. The first aims to describe the various dynamics of knowledge, whereas the second relates to
understanding the social dynamics that drive them.

4.4.1. Research question 1: How can we characterise the dynamics of teachers’
knowledge?

Given the conceptual framework of knowledge dynamics presented above, the first overall

research question asks about how teachers mobilise and construct knowledge; how is knowledge diffused
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(including intentional dissemination and diffusion); and how is new knowledge integrated in a the wider

public knowledge base?
Regarding knowledge mobilisation:
e What types of knowledge sources do teachers engage with and where do they access them?
e How do teachers engage with various knowledge sources?
Regarding knowledge construction:
e What kind of reflection and enquiry processes do teachers engage in?
e Who do they interact with in these processes?
e What is the content, object and purpose of knowledge construction?

e What structural dynamics occur during these knowledge processes? How do teachers translate

research knowledge for practice?
Regarding knowledge diffusion:
e How do teachers consciously disseminate knowledge?
e What platforms are used for knowledge diffusion?
Regarding knowledge integration:
e How is new knowledge validated and consolidated?
e How is knowledge managed at the professional community / network level?
e What mechanisms exist for integrating locally constructed knowledge in integration?
Links between aspects of knowledge dynamics:
e How are the various aspects of dynamics — mobilisation, construction, diffusion and integration —

related?

Hypothesis 1.1: Knowledge mobilisation, construction and diffusion are closely linked.

The first research question pertains to characterising teachers’ knowledge dynamics.
Practice-based innovation research suggests that different knowledge processes happen in parallel and
complement each other. Underlying this hypothesis, there is the assumption that it is possible to capture
the various aspects of knowledge dynamics and show the variety and levels of knowledge mobilisation,

construction and diffusion in which teachers engage.
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4.4.2. Research question 2: How do social dynamics influence teachers’

knowledge dynamics?

Despite efforts invested in developing networks to facilitate innovation and educational change,
empirical research only recently started to investigate the dynamics of teachers’ knowledge within these.
As a result, many questions remain open (Cain, 2015215}; Cornelissen et al., 2015317;; Muijs et al., 2011s2;
Brown and Poortman, 201820;). In particular, there is still a need to build an understanding on how exactly
the various network characteristics and mechanisms influence teachers’ knowledge dynamics. Exploring
these relationships will also help understand what specific investment and effort is needed for networks to

achieve desired changes in teaching practice and, through that enhance student learning.

All dimensions of networks (Table 4.1) can be linked to all dimensions of knowledge dynamics.
For each network dimension, we can ask how its various aspects — context, characteristics and devices —
relate to the way teachers mobilise and construct knowledge, the way knowledge is diffused within and

beyond the network.
Regarding network context:
e How does the governance and leadership of networks relate to knowledge dynamics?

¢ How is the degree of ownership by members, the level of trust, and the extent to which objectives

are shared associated with the dynamics of knowledge within the network?
e What timeframes are suitable for the various knowledge dynamics related goals?
Regarding network characteristics:
e What are the social configurations that facilitate the dynamics of teachers’ knowledge?
e What network structures and what kinds of ties matter in brokering and diffusion?

e What individual characteristics (e.g. competences) do knowledge brokers and network facilitators

need?
Regarding network devices:

e How do teachers’ engagement in activities (e.g. collective enquiry) and with network tools (e.g.

online platforms) influence their knowledge dynamics?

e What activities, tools and technologies help strengthen knowledge dynamics between the micro

and macro levels (knowledge diffusion and integration)?

Hypothesis 2.1: Network and organisational culture are important factors in facilitating
social processes.
The global context of the network, including its leadership, collegiality versus competition,
horizontality versus hierarchies, are determining factors for the intensity and range of social processes

actors engage in. For example, knowledge dynamics may be less intense in a competition-driven context
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as in a collegial, competition-free one. School and network leadership may be particularly important for

creating cultures that foster knowledge dynamics.

Hypothesis 2.2: Social structures and the nature of social ties in a network influence the

dynamics of knowledge.

The specific characteristics of the network, its structure, the attributes of its members, and the
nature of the ties between them can influence knowledge dynamics in various ways. Teachers can
construct knowledge locally, and interactions among multiple actors at multiple levels can bridge

communities, facilitate brokering and diffuse knowledge.

A certain awareness of the social structure and ties can lead to more intense knowledge
construction and can facilitate the diffusion of knowledge. When actors that have both internal and external
social ties (boundary spanners) actively engage in mediation activities, they can ensure higher levels of

knowledge flow within an organisation by also bringing in external knowledge.

Hypothesis 2.3: Social processes and devices and actors’ engagement with these

influence the dynamics of knowledge.

First, more intensive social processes are hypothesised to positively influence teachers’ levels of
knowledge mobilisation. Engaging in collaboration with a wider network and in collective forms of
professional learning can raise awareness of a wider range of resources, research and literature, that
teachers can subsequently mobilise in their work. Stronger social links can also provide opportunities for

actively participating in research.

Second, more intensive social processes also have a potential to positively influence teachers’
levels of collective knowledge construction. Similarly, intensive collaboration with colleagues and other
actors can facilitate reflection on practice and can trigger innovation, which are key elements of knowledge

construction.

Third, network devices, i.e. the range of activities, tools and technologies used, can influence
teachers’ knowledge dynamics. For example, action research or collaborative enquiry are social

technologies that can facilitate the blending of different knowledge types and sources.

Having presented the conceptual framework and research questions, | will now move on to the
second part of the thesis, which reports on an empirical investigation within a set of networks in one region

in France.
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Part Il. Empirical
investigation: Teachers’
knowledge dynamics in
France
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Chapter 5. Study design, methodology
and data

5.1. Study design

In the introduction to this thesis, | set out the objective to go beyond the school as an organisation
and investigate teachers’ knowledge, and the mechanisms underlying the dynamics of this knowledge in
networks. In Chapter 4, | presented a conceptual framework and discussed the theoretical underpinnings
to study its various elements. It became clear that the different research questions require different
methods of investigation. Therefore, to gain a deep understanding into teachers’ knowledge dynamics, a
mixed method study is used, combining quantitative and qualitative elements.

A quantitative survey can map the practices of a large number of teachers and schools, and can
give insight into the relationship between the various elements presented in the conceptual framework. A
survey also allows for exploring profiles of teachers in terms of their knowledge dynamics. However, a
survey is less adapted to gain a deep understanding into the factors that lie behind particular activities,
such as those that determine whether a teacher or a group of teachers will decide applying a certain
practice, what obstacles they face, and how their interactions with each other, and with their context
influence their choices. Such factors can be investigated through qualitative methods.

A combination of an exploratory and an explanatory design as two mixed method designs was
used. The review of literature showed that empirical investigations on networks and on certain aspects of
knowledge dynamics exist (see Chapter 2 and Chapter 3), however crossing the two in a complex way is
a recent and emerging area. In addition, it is important that the research instruments are adapted to the
context in which they will be used. Developing appropriate instruments therefore requires an exploratory
phase (Creswell and Plano Clark, 2011327;), which involves identifying relevant existing instruments and
conducting a qualitative exploratory research to understand the context and identify relevant areas and
questions. An explanatory design followed the instrument development, in which quantitative data obtained
through questionnaires was the major source for analysis, and qualitative data was used to explain initial
quantitative results (Creswell and Plano Clark, 20113271). The quantitative and qualitative elements are not
independent in this study. Once the quantitative data analysed, a few sites (schools, teachers) were chosen
purposefully for conducting further interviews to explain quantitative data. The research design is
represented in Figure 5.1.
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Figure 5.1. Study design

Exploratory Design Explanatory Design
Qualitative ‘ Quantitative ‘ Qualitative - Interpretation

Exploratory data Instrument Data collection via Data collection in Triangulation of
collection development the questionnaires selected schools results
Interviews, observations, Questionnaire for Data analysis Data analysis

document analysis * teachers

school leaders

As the conceptual framework emphasises, teachers’ knowledge dynamics are embedded in the
broad context of education policy. While a comparative study of different education contexts would be very
interesting in the long term, selecting one system to test the conceptual framework through an empirical
investigation is a meaningful first step. Restricting the study to one context allows for investigating these
new concepts in a relatively homogeneous field, thus reducing the chances that differences in knowledge
dynamics occur essentially as a result of differences in context, rather than as a result of differences in the
particular network characteristics we aim to study. Therefore, the empirical investigation targets teachers

and schools in France.

5.2. Description of the context

To identify an appropriate field and target population, it is necessary to understand some basic

features of the French education system.

France has a centralised education system. The state defines pedagogical guidelines and sets the
national curriculum. It also ensures the recruitment, training and management of school principals and
teachers (OECD, 2014325)). The Ministry of National Education and Youth oversees the 17 regional
education authorities (régions académique), 30 sub-regional authorities, so called “Academies”
(Académie), and the 97 school boards within the counties (départements) (see Figure 5.2) (Ministére de

I'Education Nationale et de la Jeunesse, 2017329)).
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Figure 5.2. Education management in France

Ministry of National Education and Youth
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!

County services

Each regional authority is led by a rector appointed by decree of the president of the Republic in

the Council of Ministers. The rector represents the Minister of National Education within the Academy and

its constituent counties. He/She is responsible for the entire public service of education from kindergarten

to university, and has competence also in the field of contractual private education (Ministére de I'Education

Nationale et de la Jeunesse, 2017329]). As such, the rector has the following responsibilities:

ensuring that laws and regulations relating to education are applied
defining a strategy to implement national education policy
managing staff and institutions

developing relations with other state services involved in the academy: political, economic, socio-

professional actors and local authorities
implementing the regional training programme conducted by the regional council

reporting to the Minister on the functioning of public education in the academy (Ministére de

I'Education Nationale et de la Jeunesse, 2017329)).

The national educational priorities developed by the ministry are implemented in each regional

authority in the form of an “academic project”. This document sets out a strategy adapted to the local

context by defining educational objectives in that region for a given period of time (usually 4-5 years).

Following a ministerial strategy to facilitate educational innovation, since 2011 every Academy has

established a Centre for Research, Development, Innovation and Experimentation’! (CARDIE) to support

1 Centre/Cellule Académique pour la Recherche et le Développement en Innovation et Expérimentation
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educational innovation, and monitor and coordinate innovations and experiments in schools (MEN-
DGESCO-DRDIE, 2017265]; Archives Nationales France, 2013264)). CARDIEs also play a key role in
knowledge sharing by organising meetings, workshops and innovation forums. The strategy and activities
of each CARDIE is defined at the regional level.

The regional competence in defining local strategies makes a region a suitable level of analysis
for this empirical investigation, as it allows for studying a system in a relatively consistent policy context.
The main criteria for selecting one particular region was the existence of a regional strategy that provides
a relevant field for the research questions. The region of Bel-Mondo (Academy of Bel-Mondo) was chosen
for the empirical study as the regional authority (Rectorate) has been putting in place an innovative
network, called EDUNET, since 2013. This network was recommended for field work by several experts in
educational innovation in France, because it provides opportunities for studying different aspects of
knowledge dynamics due to its multiple objectives. Geographical proximity also played a role to facilitate
qualitative data collection.

5.3. Quantitative component: Knowledge dynamics survey

This section describes the process of survey design as described by Groves and colleagues
(2004 3307). This process involves the following key steps: choosing the mode of data collection, developing
and testing the questionnaire, in parallel, choosing the sampling frame, designing and selecting the
sample, followed by administering the questionnaire to the sample, coding and editing data, making post-

survey adjustments and conducting the analysis (Groves et al., 2004330)).

5.3.1. Target population and sampling frame

The quantitative component consists of two questionnaires: one targeted at teachers, one at
school leaders in the Bel-Mondo region of France. The main focus of interest of this study is teachers’
knowledge, and the most valid way of capturing teachers’ activities is to gather directly their own
perceptions. However, the research questions require an understanding of the broader social structures
and processes that teachers may not be competent to report on. The EDUNET networks are constructed
in a way that all school principals are involved in their governance (see Chapter 6 for a detailed description
of the governance structure). As members of the governing committees, they have a more global view on
the network. In addition, school principals are also able to report on their perceptions of the school culture,

which is relevant for the social dynamics of teachers (collaboration, communities of practice).

The questionnaire for teachers targeted the full population of teachers of public institutions in the
Academy of Bel-Mondo, including those in kindergarten, primary, lower and upper secondary schools of
all types. Similarly, the questionnaire for school leaders targeted all school principals of the Academy of
Bel-Mondo from kindergarten to upper secondary schools. The school leader sample also included the
National Education Inspectors (IEN) for the primary school level. In France these inspectors are

responsible for the management of a group of primary schools, and as such have school leading functions.
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The full population was targeted rather than a selected sample in order to ensure a relatively large
number of responses, rather than aiming for a high response rate. Teachers in France (and in many other
countries) are overloaded with surveys and suffer from survey fatigue. A small doctoral survey clearly does
not have the same support from national administration and teacher unions as large-scale national or
international surveys such as the Teaching and Learning International Survey (TALIS). As a single
researcher, | did not have means and infrastructure to rigorously follow up individual responses, to go to
the field and use tailor-made incentives for schools and teachers, or offer compensations for responding.
It was therefore unrealistic to expect and ensure a high response rate. As a result of this strategy, sampling
error, i.e. taking only a sample of the full target population, cannot occur in the survey (Groves et al.,
2004330)).

5.3.2. Developing the instruments

An exploratory design is suitable for testing a new conceptual framework (Creswell and Plano

Clark, 20113271). Based on this design, developing the questionnaires consisted of the following steps:
o defining the constructs to measure based on the conceptual framework and the research questions
e exploratory phase:

o identifying existing instruments that are relevant for the research questions

o conducting exploratory research to identify relevant areas and questions.
e developing the instruments (two questionnaires):

o drafting first version of questionnaires
o testing

o finalising.

Identifying the dimensions to measure

The conceptual model and framework for analysis described in Chapter 4 provide clear directions
as to the components and their dimensions relevant for the research questions. Table 5.1 summarises the
dimensions selected to be measured in this research. In order to strike the right balance between
developing a valid measure of the dimensions and a feasible questionnaire length, some pragmatic
decisions were taken. From among the knowledge dynamics dimensions, knowledge integration was not
included. This is the highest level dynamics in the sense that it reflects processes happening between the
micro and macro levels. There is evidence suggesting that consolidating locally constructed knowledge
and integrating it in the global knowledge base is the most problematic type of dynamics that rarely
happens in practice (Enthoven and de Bruijn, 2010p193)). It is likely that teachers have little notion of the
extent to which this is happening, and higher-level actors such as regional inspectors or teacher educators

may be better placed to report on this. Therefore, this aspect was not included in the questionnaires.
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Table 5.1. Dimensions to measure in the teacher and school leader instruments

Component Dimensions Teachers School leaders
Knowledge mobilisation X
Knowledge dynamics Knowledge construction
Knowledge diffusion
Network context

Network Network ties
Network devices
Resources

XX X X | X|X X
X X | X X X

Organisational and network conditions
Culture

Regarding the network component, all main dimensions were included: context, characteristics
and devices. Most elements of the network context such as the policy context, its governance and
leadership, the nature of participation (voluntarism or coercion), timeframes and geographical spread can
be described through desk research and qualitative data collected from key network actors. However, what
can be included in the questionnaires is teachers’ and school leaders’ perceptions of some aspects such
as the extent to which network goals are realised. In term of characteristics, the questionnaires focus on
network ties (who teachers and school leaders are connected to), the strength of ties and tie formation
(e.g. new partners). Finally, teachers’ and school leaders’ use and perception of the various network

devices is also included.

A third component relates to some of the main organisational predictors of knowledge dynamics
identified in the literature. Available resources (financial, material and time) and organisational culture that
can influence teachers’ knowledge are particularly relevant. These can be interpreted at the level of the
school, but also at the level of the network. Network conditions could in fact be integrated within the network
context dimension. As a start, | grouped these together with organisational (school) conditions because
they contain the same constructs (resources and culture). The data can help validate where they truly

belong.

Exploratory phase

Although key network variables are known from the literature and instruments exist for exploring
certain facets of knowledge dynamics, there is no comprehensive instrument yet available to address the
conceptual framework in its complexity and answer the specific research questions. The questionnaires
were thus developed based on existing instruments, and the exploration of the field through qualitative
methods. Exploratory interviews, document analyses and event observations were conducted to inform

the construction of the quantitative instruments.

The exploratory phase consisted of desk research, data collected through semi-structured
interviews and focus groups with key stakeholders in this network, and the observation of network events.
Desk research involved the review and analysis of the official documents of the selected network:
government circulars, regional project descriptions, network maps and the evaluation of the first phase of

network implementation. Exploratory interviews were conducted in December 2018 with seven persons



| 145

including the two central (regional) coordinators of the network and interviewees recommended by these
coordinators. A semi-structured interview design was chosen to ensure comparability and facilitate
analysis, while also permitting flexibility. In an exploratory phase, this flexibility is particularly important to
ensure that interviewees can add perspectives and aspects that are beyond the initial structure, and thus
help explore all relevant dimensions (Corbin and Strauss, 2008331;). Additionally, a focus group was
conducted with the four county-level coordinators of the networks (one of whom was also an interviewee).

All interview protocols and design of the focus group are included in Annex D.

Table 5.2. Exploratory interview data sample

Position at the time of the Role in network at the time of the Gender Data collection
interview interview

P1 Inspector Central (regional) coordinator of EDUNET F Interview

P2 Regional authority officer Central (regional) coordinator of EDUNET M Interview

P3 County level network coordinator F Interview and Focus Group
P4 Lower secondary school principal Member of steering committee M Interview

P5 Lower secondary school principal Member of steering committee M Interview

P6 Elementary school principal F Interview

P7 Kindergarten principal F Interview

P8 County level network coordinator F Focus Group
P9 County level network coordinator F Focus Group
P10 County level network coordinator M Focus Group

The exploratory research revealed a great deal about the context of the EDUNET networks. It also
helped understand the networks’ structure, nodes and ties, as well the various devices relevant for
teachers’ knowledge dynamics. These are presented and discussed in Chapter 6. In addition, desk
research identified three instruments that contain measures relevant to the identified constructs and that
have been validated across different countries: the OECD Teacher Knowledge Survey (Sonmark et al.,
20171361), a teacher collaboration instrument by Grasel et al. (Grasel et al., 2007332;) and the “Teachers'

Research Engagement” instrument by Borg and Liou (Borg and Liu, 2013(333)).
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Constructing the questionnaires

Table 5.3. Constructs within each dimension

Dimensions Constructs (scales) Short description Nl:z;‘: i
Background and demographic questions
Background Gender, years of experience, type of school, classes and subjects T8SL:8
taught, role in school, etc.
Knowledge dynamics (teachers)
Enaagement with How do teachers engage with various educational resources that are
gage not necessarily linked to research? How frequently do they access 3
educational resources . . } )
such materials, adapt and use them, and validate their quality?
Enaagement with How do teachers engage with educational research? How frequently
resgeagch do they read research literature, verify its quality, interpret and use it, 4
Knowledge mobilisation access and use data sources?
To what extent do teachers engage actively in research activities?
Engagement in research How frequently do they collect and analyse qualitative and 3
quantitative data or conduct action research?
In what areas of teaching and learning do teachers mobilise research
Content 5
knowledge?
. How, with whom and on what do teachers reflect regarding their
Reflection . 4
practice?
. . How and with whom do teachers co-construct or co-design
Knowledge construction Instruction . . 3
instruction?
. What is the scope of new ideas and projects and who do teachers
Innovation . 5
develop these with?
How do teachers connect to others to share their knowledge and
Diffusion through learning ' mobilise others’ knowledge? What are the platforms and how 5
frequently do they use them?
e How frequently do teachers mediate research to practice by writing
Knowledge diffusion . Y ) o .
Mediation of research syntheses, giving presentations or designing materials based on 3
research?
. i How frequently do teachers share their knowledge with their
Dissemination ) 7
colleagues through various means?
Network (teachers and school leaders)
How do teachers and school leaders perceive the networks .
Network context Goals (EDUNET) in terms of their goals? T&SL4
e With whom and how frequently do teachers collaborate on .
Existing ties ) te? T:4
Network fies pedagogical projects?
Tie formation How has the network (EDUNET) facilitated the formation of new T:5
relationships? With whom? Between which organisations? SL: 12 (5+7)
How do teachers and school leaders perceive the success of network
. . devices in terms of realising specific goals (promoting common
Network devices Network devices professional culture, professional development and innovation)? 5
In what specific devices do teachers participate actively2?
Organisational and network conditions
How do teachers perceive the adequacy of resources at the school .
Resources ) S T:3
- - (materials, financial, time)?
Organisational conditions . : :
How do teachers perceive the professional learning culture of the .
Culture o o T:4
school (support from management, opportunities, recognition)?
How do school leaders perceive the adequacy of resources at the .
Resources L SL:3
» school (human, financial, time)?
Network conditions : .
How do school leaders perceive the network culture in terms of trust, .
Culture SL: 5

shared objectives and governance?

Note 1: T: number of items in teachers’ questionnaire; SL: number of items in school leaders’ questionnaire.
Note 2: These items are part of the mediation of knowledge dimension in the teachers’ questionnaire.
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Based on the review of literature and the exploratory phase, | identified relevant constructs of each
dimension to be measured (Table 5.3), and developed a draft questionnaire by adapting existing
instruments and developing new items. Because existing instruments were available in English and
because this is the language of the thesis, most items were developed in English and translated to French.
Some background questions were borrowed from the TALIS survey of the OECD, and thus a validated
French translation was available. A number of questions in the network component relating specifically to
the EDUNET networks were developed by a co-researcher, Fabian Harel, who intended to conduct
research for his master’s thesis in the same region on a strongly related topic. As the target group was the
same, we integrated our questionnaires in one survey to maximise response numbers and minimise effort
required from school leaders and teachers. His research was published as a master’s thesis in 2019 based

on the first data collection wave (see section below) (Harel, 2019334)).

The item development process took into consideration the main requirements of a valid and

reliable questionnaire based on survey methodology:

¢ Respondents must understand the question consistently the way the researcher intended (i.e. in

line with the target construct).
¢ Respondents must have and be able to retrieve information needed to answer the question.
e Respondents must be able to turn relevant information into the required answer format.

e Respondents must be able to and willing to provide the answer as required (filling in the form) (de

Leeuw, Hox and Dillman, 2008335)).

Regarding the vocabulary, while some technical words were inevitable, | tried to make sure that
these are known to teachers or that the item gives sufficient examples to make the term clear. Some of
the technical terms were derived from the exploratory research (e.g. local training initiatives and knowledge
sharing workshops are specific devices of the EDUNET networks that the target population should be
familiar with). All questions that relate to participating in a certain activity were limited to the last 12 months.
A given time frame specifies the boundaries for respondents to think about, and helps the researcher to
interpret the answers (de Leeuw, Hox and Dillman, 2008335)). Items do not include implicit assumptions
about the respondent’s situation, and do not ask multiple questions at the same time. One exception to
this latter is the knowledge construction construct, in which the items had two response scales, one
referring to involvement with teachers from the same school and the other one to involvement with teachers
and partners from other institutions. The two response scales made it possible to separate the two
questions included in these items. As all questions relate to teachers’ and school leaders’ own practice or

their perception of certain aspects, respondents have the relevant information available.

The vast majority of items are closed-ended questions with an ordered response scale (Groves
et al., 2004330)). Only when the option “other” is available, did | include open-ended questions (“please
specify”). The following response scales were used:
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Direct rating with frequency scales — Never, Rarely (1-4 times a year), Sometimes (5-9 times a
year), Regularly (1-3 times a month), Almost always (Once a week or more) — that refer to respondents
behaviour such as participating in certain activities during the past 12 months. Survey methodologists
suggest that frequency scales should not include any specific assumption of regularity (de Leeuw, Hox
and Dillman, 2008335]). Using only labels (e.g. rarely, sometimes) allows for very different interpretations
of what that label means, so these were specified with quantifiers. One important limitation of such a
frequency scale is that it cannot capture the intensity of activities. For example, a teacher may only read
research literature once a year but then for two entire weeks (e.g. during summer holidays). This limitation

should be considered when interpreting the data and potentially captured through qualitative interviews.

Indirect rating with agree-disagree scale — Strongly disagree, Rather disagree, Rather agree,
Strongly agree, (in some cases) | don’'t know — to assess respondents’ perception of statements containing
a quality judgement. Despite some arguments that warn against using agree-disagree scales such as
acquiescence response bias, increased cognitive demand and lower quality data (de Leeuw, Hox and
Dillman, 2008335), they are still popular in social science research for a number of practical considerations
(Revilla, Saris and Krosnick, 201433¢)). It is easier both to prepare and design the questionnaire, and to
administer it with an item-battery format rather than as a set of separate questions. As labelling categories
rather than just numbering them has been found to yield more consistent rating, separate questions would
require a separate scale with a distinct set of labels for each question. This may extend the time required
to answer the questionnaire and would require additional cognitive demand from respondents. As a result,

| opted for using an agree-disagree scale that can be implemented in an item-battery format.

The number of categories in response options needs to strike the balance between ensuring
appropriate discrimination between respondents and ensuring that respondents can distinguish between
categories reliably (Groves et al., 2004330]). Some studies suggest that a five to seven-point scale is
optimal (Groves et al., 2004330; de Leeuw, Hox and Dillman, 2008335)). For frequencies, a 5-point scale
includes sufficient discrimination while allowing for meaningful labelling. However, agree-disagree scales
tend to behave differently. One study found that two-point agree-disagree scales have better qualities than
5-point scales (Alwin and Krosnick, 199137]), and another study comparing 5-point scales with longer
scales found that the former yield better data quality (Revilla, Saris and Krosnick, 2014336). The
disadvantage of 5-point scales is that they contain a middle category (e.g. “neither agree nor disagree”). |
chose to implement a 4-point scale forcing respondents to either agree or disagree. This scale can be
reduced to a binary scale in data analysis by aggregating strongly (dis)agree and (dis)agree responses,
and it can also be reduced to a 3-point scale by aggregating the middle categories and interpreting them
as hesitant or less clear answers. For one question (a set of seven items to measure organisational
conditions) | used a five-point scale adding “I don’t know”, simply because six of these seven items were
adopted from a validated questionnaire. Using the same response format will allow for comparing data

obtained by researchers who developed this question.
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Only one question referring to the volume of content teachers engaged with (knowledge
mobilisation / content) used a direct rating with a four-point evaluation scale (Not at all, To some extent, A

fair amount, A great deal).

A reliable questionnaire also means that respondents are willing to provide the true answer.
Neither the teacher, nor the school leader questionnaire contain particularly sensitive questions that
respondents may feel unwilling to answer because of real risks of disclosure. Nevertheless, it is important
to reassure respondents that they are free to express their true opinion and the data will not be used
against them. The introduction to the questionnaire included information about data processing, ownership
and anonymity in line with the European General Data Protection Regulations. A more important threat to
reliability is social desirability bias, i.e. respondents’ natural desire to present a good image of themselves
to others (de Leeuw, Hox and Dillman, 2008335]). Social desirability bias is less important when answering
computer-based questionnaires as opposed to responding to interviewers (de Leeuw, Hox and Dillman,
2008y3351). Nevertheless, this type of bias can be present for questions that ask teachers to report on their
behaviour. For example, teachers will be less likely to respond that they never engage in an activity that is
generally considered or that they perceive to be “desired practice” (e.g. engagement in research and
collaboration). Carefully chosen response options can reduce such bias. This has been shown to be true
with frequency scales in which respondents may perceive more or less frequent behaviour more or less
socially acceptable. To counter-balance such bias, the questionnaire contained precise frequencies (e.g.
never, 1-4 times a year, once a week or more etc.) rather than just quantifiers such as rarely, sometimes.

Nevertheless, the distribution of responses to these questions should be analysed for potential bias.

The last and perhaps most challenging aspect of developing these questionnaires was ensuring
optimal length to mitigate effects of individual questions on item nonresponse and early dropout
(termination of questionnaire) (de Leeuw, Hox and Dillman, 2008335)). Teachers and school leaders are
known to suffer from survey fatigue due to the increasing amount of surveys administered to these groups.
Throughout the development process, several items were dropped to reduce questionnaire length. The
survey platform allowed for defining conditions for certain questions (for example, a question on the
EDUNET networks only appeared if the respondent answered they were aware of these networks to a
previous question), thus further reducing the length of the questionnaire for individual respondents. In
addition, | decided to design a short questionnaire to school leaders who need to accomplish high amounts
of administrative tasks (OECD, 202037). Although it would have been relevant to collect data on school
leaders’ perception of teachers’ knowledge dynamics, this component — being the most extensive — was
not included in their questionnaire. Instead the school leader questionnaire focuses on the network

dimension.

Testing the questionnaire

Survey methodology literature generally describes three stages of testing: the developmental
stage, the question testing stage and the dress rehearsal stage (de Leeuw, Hox and Dillman, 2008335)).

The developmental stage corresponds to the exploratory phase described above. The question testing
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stage involves testing the already developed survey questions individually or the full draft questionnaire,

whereas the dress rehearsal stage has the objective of testing survey procedures in real conditions on a

larger sample size (de Leeuw, Hox and Dillman, 2008335]). This latter is not relevant for a doctoral research,

however the question testing stage is necessary to ensure that all questions meet the requirements of

good questionnaire and to ensure a good flow of the questionnaire as a whole (idem.).

The testing phase involved sharing the draft questionnaires with a number of people with diverse

and relevant backgrounds. The draft questionnaires were shared with nine people who were given a

number of specific review questions and tasks (Table 5.4).

Table 5.4. Questionnaire review: experts, review questions and feedback

Background / role

In what form was

Review questions / tasks

Type of feedback

the
questionnaire
shared?
Are the questions relevant and understandable? Overall feedback on content
How to shorten the questionnaire (identify items Item-specific feedback related
that are superfluous, less relevant)? to terms and translation

P1 Thesis supervisor Excel What is missing? Missing areas
Verify translation
A number of item-specific questions related to
terms, etc.

Are the questions relevant and understandable? ltem-specific feedback
Are the scales coherent in terms of content?
What is missing?
P2 Survey expert Excel How to shorten the questionnaire?
A number of item-specific questions related to
terms, etc.

P3 Coordinator of EDUNET Excel Does it meet your expectations (in terms of what General feedback and help (e.g.
would be useful to better understand the learning provision of information about
context / dynamic of professional knowledge inthe | schools)

) EDUNET networks)?

P4 Coordinator of EDUNET Excel Will teachers be able to answer the questions? If

not, why/what not?
What is missing?
Are the background questions relevant and ltem-specific feedback on

P5 School leader, co- Excel & Survey understandable for the target group? background questions

researcher’ What response format would you prefer for the Feedback on response format
EDUNET network-related questions?
Are the questions clear and easy to understand? General feedback
Was it easy to answer them? Item-specific feedback

P6 Teacher Survey Is any of the information requested sensitive? Feedback on response time
Would you have liked to add something that you (recorded by the survey
weren't able to say (e.g. there was no appropriate | platform and commented)

P7 Teacher Survey category)? No response received
Were there any technical problems with the survey | General feedback on

P8 Teacher Survey platform? questionnaire length and clarity
Verify translation Item-specific feedback on

P9 Educator Excel & Survey Test the survey platform and identify technical translation

problems

Feedback on survey platform

Note 1: Some of the EDUNET network-related questions were developed by a co-researcher conducting his master's thesis research in the

same region on a strongly related topic.
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The questionnaires were revised in several stages integrating the feedback received. Revision
included rephrasing items, dropping and adding items and occasionally changing response format. The
testing of the survey platform also led to the optimisation of the survey structure. The final questionnaires

are included in Annex A.

5.3.3. Data collection

Data collection took place through online questionnaires (one for teachers and one for school
principals) designed with the Limesurvey software provided free of charge by the University of Strasbourg.
The rector of the Academy of Bel-Mondo agreed and gave his support to conduct the survey. The two
central co-ordinators of the EDUNET networks at the Academy provided support for data collection. In
particular, the main co-ordinator sent out the request to fill in the questionnaires and their links on behalf
of the Academy. She also sent out reminders as | requested. The questionnaires were sent directly to
school principals of lower and upper secondary schools, and the inspectors responsible for kindergartens
and primary schools. The advantage of this method is that in the centralised French education system, the
Academy is an important authority and school leaders are required to take their instructions seriously. The
Academy has a valid email address to all school leaders and these cannot filter out official messages. The
full school leader population received the link to the school leader questionnaire and were asked to forward
the link to the teacher questionnaire to all teachers teaching in their school(s). No coverage error occurred
for school leaders, because the sampling frame included the entire population (Groves et al., 2004330)).
Unfortunately, it is difficult to estimate coverage error for teachers. Some school principals may not have

forwarded the link to the questionnaire to some teachers or the entire teaching staff.

To reduce coverage and nonresponse error in the teaching population, and nonresponse in the
school leader population, several measures were taken. First, the data collection window was agreed with
the Academy to suit teachers’ schedules and avoid busy periods. Second, reminders were sent to school
leaders including the link to their questionnaire, as well as the instructions to forward the link to teachers.
Originally, the data collection window was planned to be 3-4 weeks in May 2019 with one or two reminders
after 1 and 3 weeks. However, unfortunately the first vague of responses would not have been sufficient
to conduct robust analysis, a relaunch was thus necessary. A second wave of data collection took place
in November — suggested by the Academy as a suitable period for teachers. Unfortunately a reminder
could not be sent out early December due to the massive inter-professional strike happening in France in
which teachers were heavily involved. Again, in agreement and with the support of the Academy, the
central coordinator asked the four county-level coordinators of EDUNET to relaunch the data collection
one final time in January 2020, with a last reminder asked to be sent on the 20" January. In addition to the
several reminders, county-level coordinators of EDUNET were asked to promote the questionnaire in their
counties. The survey was finally closed on 31st January 2020. The three waves are depicted in Figure 5.3,

which shows the number of responses per month.
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Figure 5.3. Number of responses per month and per data collection wave — Teachers
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Figure 5.4. Number of responses per month and per data collection wave — School leaders
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Notes: Data collection waves:

Wave 1 =[2019-05-06; 2019-07-03]

Wave 2 =[2019-11-11; 2019-12-12]

Wave 3 =[2020-01-06; 2020-01-31]. There were no responses in between these periods.

Dates are based on the datestamp, which is the last manipulation of the survey. If the survey was submitted this is the same as submission
date.

The meaning of early dropouts and empty responses is explained in the next section.

In order to determine whether data in the three waves can be analysed as one database, | ran an
ANOVA test for all content variables (these are all frequency and rating scales, therefore categorical
variables, and a few binary variables) across the three waves. The null hypothesis under this test posits
that the means are not significantly different across the groups. ANOVA resulted in a significant p value
(<.01) for only 1 variable in the teacher dataset (KD55) and 1 variable in the school leader dataset (EC3.1).
In these cases, the null hypothesis is rejected, implying that the means are significantly different across

groups. These two variables are worth paying attention to in the analysis, and if necessary provide a
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description per wave as well. Overall, both the teacher and the school leader datasets can be considered

as one single dataset each.

5.3.4. Data processing

The main steps of data processing are depicted in Figure 5.5. | used Python 3 (version 3.7.6) (Van
Rossum and Drake, 20093s)) for data cleaning, database manipulations and some of the analyses. In
particular, the following packages were used frequently: pandas (version 1.0.1), numpy (version 1.18.1),

scipy (version 1.4.1), matpotlib (version 3.1.3).

Data cleaning started with recoding the variables so that they have a suitable form for analysis
(e.g. float, integer, etc.). A new variable was created for the school’s identification code, combining the

codes that, in the raw database were stored as five separate variables depending on the type of school.

Figure 5.5. Data processing

Analysis of
All responses BEEy Data cleaning ==y Missing data analysis BEE)  Final dataset mmmp demographic mmmp Data analysis

characteristics

Compare
demographic Delete empty

e il =
to non-dropouts

As in all surveys, there was a significant amount of nonresponse. In both the teacher and the
school leader surveys these can be split into four distinctive categories. First, those who did not respond
at all. Unfortunately, it is not possible to track what such nonresponse is due to (coverage error, had no
time or were not willing to respond). Second, some responses were submitted completely empty, i.e. the
person opened and then closed the questionnaire without answering any of the items. These were still
recorded in the Limesurvey platform. Third, there were a number of early dropouts who only filled in the
background and demographic variables, but none of the content questions. Fourth, as in every survey,
there are some item nonresponses, i.e. responses with missing values for some items. | adopted different
strategies to account for the different types of nonresponses. Empty responses were removed from the

database as they contain absolutely no information based on which any imputation would be meaningful.

Similarly, | decided to delete early dropouts too. This is because the main expected predictors in
my research are not background variables. The research questions aim to explore relationships between
network-related and knowledge dynamics variables, and between scales (dimensions) within these
components. While, some background variables, such as years of experience or school type, can have
predictive value, the main hypotheses are not related to these. Therefore, imputation would not be
meaningful based only on background variables. Strategies for handling remaining missing data (item
nonresponse) will be specified throughout the analysis.
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Finally, a number of demographic outliers were also identified and deleted from the database. In
the teacher dataset there was one single response by a teacher teaching in an adaptive teaching institution;
two responses were by pedagogical counsellors in secondary education and one response from a deputy
school principal. As these four responses might not reflect the overall teaching population due to their very
specific school environment or role, they were deleted for the purposes of the analysis. The data analysis

process is depicted in Figure 5.5 and the final sample is described in Table 5.5.

Table 5.5. Response frequency and rate

Total number Number of Number of Number of Full population  Response rate
of responses empty early dropouts responses targeted* XXX/ Full
recorded in responses (who did not analysed (Total population
Limesurvey (missing values  respond toany - Empty - Early
for all content dropouts)
variables) question, only
demographic
variables)
Teachers - Total 532 133 100 295* 18870 1.6%
School leaders - 567 124 111 332 1905 17%
Total
Note: * Based on regional statistics 2018, teachers of pre-primary, primary and secondary level.

** 4 demographic outliers were also removed.
Source: Population data is based on regional statistics in 2018: (Académie de Bel-Mondo, 2019339)).

Although the response rate compared to the full population is very low, the number of responses
are sufficient to conduct descriptive statistics, correlational and factor analysis as well as regressions in a

structural equation modelling framework. Multi-level analysis will not be conducted.

5.3.5. Sample analysis

As part of data validation we compare some key demographic variables to that of the full population

to see how representative the sample is of the population both in terms of respondents and schools.

County representation

First, we look at representativeness of schools at the county level in the school leader dataset.
There are less schools represented than the number of responses because from a number of schools,
several school leaders answered (see details in section 1.4.2). The total number of responses is lower
than the school leader sample as not all respondents reported the school code. Table 5.6 shows that the
sample is not representative of the counties: County 2 and County 4 are overrepresented, whereas County
1 and County 3 are underrepresented compared to the total proportion of schools in these counties in the
Academy. Similarly, in the teacher dataset (Table 5.7), County 2 and County 4 are overrepresented, and

County 3 is underrepresented.
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Table 5.6. Geographical representativeness of schools in the school leader dataset

Department Number of Number of Proportion of Total number of  Total proportion Rate of Schools
schools responses in schools per schools in the of schools per represented
represented by sample county in Academy county in the
responses sample Academy
County 1-16 27 36 10.3% 383 22.6% %
County 2-17 131 159 50% 579 34% 22.6%
County 3-79 22 23 8.4% 350 20.6% 6.3%
County 4-86 82 92 31.3% 388 22.9% 21%
Total 262 310* 1701

Note: * The discrepancy between this number and the total number of responses (332) is due to the fact that not all respondents indicated their
school code. The county for these respondents was not identifiable.
Source: Population data is based on regional statistics in 2018: (Académie de Bel-Mondo, 2019339)).

Table 5.7. Geographical representativeness of teachers in the teacher dataset

County Number of teachers Proportion of Total number of Proportion of
in sample teachers per county teachers in the teachers per county
in sample Academy in the Academy

County 1-16 56 19.3% 3652 19.4%
County 2-17 116 40% 6565 34.8%
County 3-79 29 10% 3776 20%

County 4-86 89 30.7% 4877 25.8%

Total 290* 18870

Note: * The discrepancy between this number and the total number of responses (295) is due to the fact that 5 respondents indicated an invalid
school code. The county for these respondents was not identifiable.
Source: Population data is based on regional statistics in 2018: (Académie de Bel-Mondo, 2019339)).

School level representation

Overall, school leaders are well represented in the dataset, however the secondary level is
proportionally more highly represented than the primary level (Table 5.8). While the response rate for
teachers is globally low, we can see that the primary and secondary levels are almost proportionally
represented to the Academy’s population, with the secondary level slightly more highly represented
(Table 5.9).
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Table 5.8. Representativeness of school levels in the school leader dataset

Number of Share of school  Total number  Share of school Response rate

responses in levels in of school levels in the per school
sample sample* leaders in the Academy* level
Academy
Kindergarten 56
Primary school 131
Inspector - Primary level 21 57 37%
Total primary level! 208 62.7% 1527 80.7% 14%
Lower secondary school 89 71.8% 247 65.3% 36%
Upper secondary school 32 25.8% 128 33.9% 25%
Adaptive teaching school 3 2.4% 3 0.8% 100%
Total secondary level 2 124 37.35% 378 19.8% 33%
Total 332 1905 17.4%
Note: Grey cells indicate that there was no data available.

1. Primary level in France includes kindergartens and primary schools.
2. Secondary level in France includes lower and upper secondary schools, adaptive teaching institutions
* Number of school leaders in lower- and upper secondary schools, and adaptive teaching schools are compared to all secondary
level school leaders.
Source: Population data is based on regional statistics in 2018: (Académie de Bel-Mondo, 2019339)).

Table 5.9. Representativeness of school levels in the teacher dataset

Number of Share of school ~ Total number  Share of school Response rate

responses in levels in of school levels in the per school
sample sample leaders in the Academy level
Academy
Kindergarten 35
Primary school 80
Total primary level! 115 39% 8353 44.3% 1.4%
Lower secondary school 126
Upper secondary school 54
Adaptive teaching school 0
Total secondary level 2 180 61% 10517 55.7% 1.7%
Total 295 18870 1.6%
Note: 1. Primary level in France includes kindergartens and primary schools.

2. Secondary level in France includes lower and upper secondary schools, adaptive teaching institutions
Source: Population data is based on regional statistics in 2018: (Académie de Bel-Mondo, 2019339)).

Gender representation

Table 5.10 shows that in terms of gender, the teacher sample can be regarded as representative
of the teacher population in France. In the school leader sample, women are slightly underrepresented at
the secondary level. The overall representation is not fully comparable to national data because this latter

does not include primary school principals who also have teaching responsibilities.
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Table 5.10. Gender distribution in samples versus full population

Number of female ~ Number of male in Number of Share of female in ~ Share of female in
in sample sample “Doesn’t wish to sample the Academy
communicate” in
sample
Teachers primary? 98 16 1 85.2% 83%
Teachers secondary? 107 7 2 59.4% 58.8%
Teachers 205 87 3 69.5% 70.8%
School leaders primary 167 43 1 79% No data available
(including inspectors)
School leaders o o
secondary 48 72 1 40% 45.5%
School leaders 215 115 2 65% 53.5%*
Note: 1. Primary level in France includes kindergartens and primary schools.

2. Secondary level in France includes lower and upper secondary schools, adaptive teaching institutions
Source:  Population data is based on regional statistics in 2018: (Académie de Bel-Mondo, 2019;339)).

Share of female overall was only available in national statistics for the 2018-2019 academic year (Ministére de 'Education Nationale
de la Jeunesse et des Sports, 2020p340)). For the primary level only school principals without teaching responsibility are included. Therefore
population data is not fully comparable to the sample.

Years of experience representation

Figure 5.6 and Figure 5.7 show that the distribution of primary and secondary level teachers by

years of experience does not entirely correspond to that of the population. In particular, it seems that new

teachers with less than 5 years of experience are somewhat underrepresented in the sample. The mean

years of experience is higher in all cases than in the overall population. This must also be taken into

account in the analysis.

Figure 5.6. Distribution of teacher sample based on years of experience

Primary school teacher sample by years of experience
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Figure 5.7. Distribution of the teacher population by years of experience in France

The left figure is a pyramid based on years of experience of primary school teachers. On the
right it represents male teacher’s YoE, with mean: 17.7 years. On the left, it represents female
teachers’ YoE, with mean: 15.8 years.
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The right figure is a pyramid based on years of experience of secondary school teachers. On
the right it represents male teacher’s YoE, with mean: 16.7 years. On the left, it represents
female teachers’ YoE, with mean: 16.3 years.

Note: On the left: Primary level teachers by years of experience / On the right: Secondary level teachers by years of experience
Male in orange, Female in blue
Source: (Ministére de 'Education Nationale de la Jeunesse et des Sports, 2020, p. 3j341).

Unfortunately, no national data is available on the years of experience of school leaders in France.
The OECD TALIS survey is based on a representative sample, and can therefore be used as a basis of
comparison (Figure 5.8). Primary school principals’ mean years of experience is lower in the sample than
in the representative sample of TALIS, and female principals with 5-15 years of experience are slightly
underrepresented. However, the distribution is overall quite similar. At the secondary level, both male and

female new principals with 0-5 years of experience are underrepresented.
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Figure 5.8. Distribution of school leader sample based on years of experience
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Note: Secondary level in TALIS includes only lower-secondary schools, while in the sample of this research also upper-secondary schools.

Source: Calculation based on OECD, TALIS 2018 Database.

5.4. Analysis methods

5.4.1. Descriptive statistics

As the questionnaire contains different types of measures, relevant descriptive statistics need to

be selected for all. Both rating (“agree-disagree”) scales and frequency (“how frequently”) scales are

ordinal variables. As such, they can best be described using frequency tables that include the counts and

relative frequencies in the different categories, as well as the number of missing values. The mode and

the median can be used as central tendency measures for all ordinal variables.

Whether likert scales can be regarded as interval variable or not has been largely debated. An

interval variable is defined by an underlying metric, and the distance among the values are known. In the

case of an ordinal variable, the distance between the values is not clearly defined, and is thus not

necessarily the same. Some researchers suggest that classical arithmetic operations should not be
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performed on categorical data, and for example, the mean and standard deviation are only meaningful on
interval variables, and only non-parametric statistics should be used [e.g. (Jamieson, 2004342))]. However,
others argue for considering Likert scales as continuous interval variables and suggest that it makes sense
to compute mean values [e.g. (Wu and Leung, 2017343;; Norman, 20103441)]. Recent simulation studies
tend to converge towards considering likert scales as continuous when the number of points is high enough
(7-11). However social research still often considers 4 and 5 point likert scales as interval variables and

uses a range of parametric statistics.

Figure 5.9. Frequency scale as interval

1-4 times / year 5-9 times / year 1-3 times / month 1+ timg / week
=~ 12-36 times / year =~ 52+ times / year
Never Rarely Sometimes Regularly Always

The frequency scales used in my study have a relatively well defined underlying metric (how many
times a year), although the distance between the values is not exactly the same, and there are only 5 value
points (Figure 5.9). Because of the existing metric, for this type of scale it makes sense to report on the
mean and standard deviation. For agree-disagree scales, due to the lack of metric and the small number

of value points, these will not be reported.

Analysing relationships between variables often requires that the data is normally distributed, i.e.
unimodal and symmetric. Again, for ordinal variables, normality cannot be interpreted in a straigthforward
manner, and non-parametric (i.e. distribution-free) statistics are more relevant (Sheskin, 1997[345).
Similarly to the above, for frequency scale variables | will describe the distribution of values, using
measures of skewness and kurtosis. Skewness shows how symmetric the data is: positively skewed data
deviates from the symmetry “to the right” (i.e. has a higher frequency of higher values), while negatively
skewed data deviates “to the left” (more lower values). Kurtosis indicates how pointed the distribution curve
is (although we cannot speak of curve for ordinal variables): a positive value indicates that the distribution

is sharper, a negative value shows a flat distribution (Sheskin, 1997345)).

For basic relationship (dependence) analysis between categorical variables, contingency tables
will be used with the appropriate statistical tests to determine if a distribution of observed frequencies

differs from the theoretical expected frequencies:

e Pearson’s Chi square (test of independence): A measure of association dependent on the sample

size.

e Cramer’s Phi: A measure of association designed for 2 x 2 contingency tables (i.e. between two
binary variables) independent of the sample size. Phi is a chi-square based measure, but
eliminates the sample size (Phi = sqrt(Chi-square / n)). It ranges between 0 (no relationship) and

1 (perfect relationship).
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e Cramer’s V: A measure of association for larger than 2 x 2 tables (i.e. at least one of the variables
have more than two categories) independent of sample size. V ranges between 0 (no relationship)

and 1 (perfect relationship).

The rule of thumb used to determine the significance level is much debated in the literature. A general rule
of thumb of a p-value < .05 will be reported (indicated by *), while p < .01 (indicated by **) and p < .001
(***) will be considered as strongly significant throughout the analysis.

5.4.2. Factor analysis

To examine whether the constructs established to characterise the various dimensions of
knowledge dynamics are well captured through the questionnaire, item analysis with descriptive statistics,
scale analysis and a test of the structural validity of scales with factor analysis will be conducted.
Exploratory factor analysis (EFA) is generally used for new instruments and when there are no purposefully
developed underlying constructs. On the other hand, confirmatory factor analysis (CFA) is used when the
complete factor model is pre-specified, either to confirm a formerly validated structure or a solid conceptual
model (Gerbing and Hamilton, 1996/34¢)).

In this doctoral research, although some items have been borrowed from already existing validated
questionnaires, the way they are combined is new, and a considerable number of new items has been
added. For this reason, exploratory factor analysis is meaningful to compare the theoretical structure with
the structure emerging from the empirical data. Confirmatory factor analysis can also be used to validate
the model and improve fit if necessary. To benefit from the respective advantages of both methods,
Gerbing and Hamilton suggested a two-step mixed exploratory-confirmatory method (Gerbing and
Hamilton, 1996346). Other researchers argue that this method generates bias and overfit, and CFA cannot
be conducted on the same data, only on a different dataset as a way of cross-validation [e.g. (Fokkema
and Greiff, 20173471)]. Some social research, inlcuding in the domain of education, does follow the two-
step method [e.g. (Thoonen et al., 2011345])]. While only using CFA would be possible in this thesis, it is
meaningful to examine the suitability of the data for factor analysis with an instrument that is primarily new.
Therefore, | will follow the recommendation of Gerbing and Hamilton, and use EFA as a preliminary step.
(EFA results are not reported, however can be provided based on demand.) CFA is used as a second step

to examine the model and improve fit if necessary.

As all items are likert-scale type (measured on 5- and 4-point scales), those analysis options were
selected that best suit ordinal data. Research has shown that the Pearson correlation coefficient
underestimates the relationship between two variables that present skewed distribution of observed
responses and, for such data, tetrachoric or polychoric correlations yield better estimates (Gadermann,
Guhn and Zumbo, 2012349]). The factor analysis is thus based on polychoric correlations that assume that
the variables are ordered measurements of an underlying continuum, and are not continuous and do not
need to be normally distributed (Simsek and Noyan, 2012;3507). This solution suits best likert-type data

typically used in social sciences (Muthén, 19933s1]). Joreskog and Sdrbom developed an estimator



162 |

specifically suited for non-normal data and smaller sample sizes: the diagonally weighted least squares
(DWLS) estimator (Gana and Broc, 20193s2)). | will fit the models using lavaan version 0.6-6 (Rosseel,
2012;353)) in R version 4.0.2 (R Core Team, 2020;3541). In lavaan the WLSMV estimator is a robust version
of the DWSL method that gives corrected estimates, improving the solution outcomes, such as the
standard errors, x? and fit indices (Gana and Broc, 20193s2)). | will use standardised latent factors, allowing

free estimation of all factor loadings.

The model chi-square is the fit statistic of the estimation method used to estimate the parameters.
However, this statistic is highly sensitive to the sample size, and the null hypothesis —i.e. that the specified
model fits the data — was rejected too often for larger sample sizes (Gana and Broc, 2019352)). Therefore
a number of other indices were developed to evaluate the model. These can be clustered in three major
categories of statistics (Gana and Broc, 2019p3s2)). First, absolute fit indices compare the observed
variance-covariance matrix with that based on the theoretical model. Second, parsimonious fit indices
show the originality taking into account the parsimony of the theoretical model. Finally, incremental fit
indices compare the specified model to models that are nested within it (i.e. that are special cases of the
given model). In social research it is recommended to report at least one fit index in each of these three

groups. In line with this, | will report on the following goodness-of-fit statistics:
e Comparative Fit Index (CFl): incremental fit index
e Standardised Root Mean Squared Residual (SRMR): absolute fit index

¢ Root Mean Squared Error of Approximation (RMSEA): parsimonious fit index — reported with 90%

confidence intervals (Hu and Bentler, 19993s5); Byrne, 2005(356)).

The most often used cut-off values indicating a relatively good fit between the hypothesised model
and the observed data are those determined by Hu and Bentler: .95 for CFI (as well as other similar indices
such as the Tucker-Lewis Index) close to .08 for SRMR and close to .06 for RMSEA (Hu and Bentler,
1999355)). It is however important to emphasise that these cut-off values were determined for the maximum
likelihood (ML) estimator used for continuous variables (Xia and Yang, 2019357;). Xia and Yang showed
that the fit indices produce better values for the DWLS estimator than for ML, and thus the conventional
cut-off values may not detect misfit of model for categorical ordered data. Unfortunately, to date, there is
no valid method (indices and cut-off values) to ascertain fit for categorical ordered data. The authors
suggest that fit indices are used as one indicator showing that the model improvement is successful rather
than the only justification. This should be complemented with other explanations and considerations of
alternative options before a model is accepted as the final one (Xia and Yang, 20193s7). Lacking
recommended cut-off values for the DWLS estimator, | will use the Hu and Bentler rules of thumb with the

caution raised by Xia and Yang.

Finally, another set of indices, called modification indices, identify the parameters that would
improve model fit when added to the model. Changing the model based on modification indices is

controversial because it may betray the original theoretical assumptions and indeed compromise the
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confirmatory approach (Gana and Broc, 20193s21). However, it can be meaningful to use modification
indices to improve the model, particularly in an exploratory study such as my research on certain
conditions. First, a suggested parameter should only be added to the model if it is in line with what can be
conceptually assumed based on theories. Second, a step-wise approach is recommended, in which one
parameter is added to the model at a time. The modified model is re-estimated, and if it still does not show
good fit, an additional parameter based on the newly estimated first modification indices can then be added
—again, if in line with the theoretical assumption. In order not to fall in the trap of overfitting a model, | will

use maximum two steps.

5.4.3. Scale reliability

Once a model has been confirmed through CFA, the reliability of each scale needs to be examined
in terms of internal consistency. Internal consistency refers to the consistency between the items of a
construct, i.e. the extent to which respondents tend to respond to those items in a similar way. The standard
measure of internal consistency is Cronbalch Alpha, however that is based on Pearson correlations, which
— as mentioned above — may not be well-suited for skewed data and ordinal variables. Instead, ordinal
alpha based on polychoric correlations is recommended to be used for this case (Gadermann, Guhn and
Zumbo, 2012349}). While there is no clear cut-off value to determine good reliability, most psychometric
studies consider alpha values greater than .7 as acceptable and greater than .8 as good (Kline, 199935g)).
However, researchers also draw the attention to the potentially problematic nature of too high alpha values
(e.g. greater than .95), as such values may suggest that the items measure almost the same aspect of the
construct (Hair et al., 2019359)).

In this thesis, | will use the psych package of R to compute ordinal alpha values and report on the

following:

e Summary statistics: raw alpha value (Ordinal alpha), std.alpha (similar to raw alpha), Guttman’s
lambda 6 (calculated from the squared multiple correlation or ‘smc’), average inter-item correlation,

mean of the scale, standard deviation of the scale.

e Alpha drop values for each item: same values as in the summary statistics if the item is dropped

from the scale. These values indicate whether reliability improves when dropping an item.

e Item statistics: raw score (correlation between the item and the total score from the scale), item-
total correlation without that item itself (item-rest correlation), item-total correlation corrected for

item overlap and scale reliability (Revelle, 2021360)).

5.4.4. Structural equation modelling

To examine relationships between different constructs, | will use structural equation modelling
(SEM), which allows for quantifying the dependence of certain variables or constructs on others by

combining confirmatory factor analysis and linear regressions (Schreiber et al., 2006361). The first
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application of SEM in sociology dates back to the 1960s and has become increasingly popular in the past
decades (Tarka, 2018362)). Gana and Broc (2019352)) point out that SEM is a comprehensive and flexible
approach to multivariate analysis. It is comprehensive because it is able to combine factor analysis and
multiple regression analysis. It is flexible because it can determine the direct and indirect effects of
variables and estimate the parameters of complex models (Gana and Broc, 2019352)). Indeed, a great
advantage of SEM is that it allows for integrating both latent constructs and single items in one model
either as predictors (exogenous variables) or as outcomes (endogenous variables), these are called hybrid

models (Gana and Broc, 20193s2)).

The SEM approach is suitable for an exploratory research, because it is able to identify multiple
relationships between complex constructs. Although SEM is able to integrate factor analysis, the
exploratory nature of my research justifies a two-step approach, in which [ first run confirmatory factor
analysis as described above, and once the latent constructs are established, | use them to analyse
relationships through SEM. | will use the same package, lavaan 0.6-6 package of R (Rosseel, 2012(353)),
and the same methods (DWLS estimator for ordered categorical data) as for the CFA described above. |
report only significant regressions (*: p< .05; **: p< .01, ***: p< .001) with the standardised coefficients,
which allow for making inferences about the relative strength of relationships (Lefcheck, 2019ss3)).
However, as advised in SEM literature, the unstandardised coefficients are also included in Annex B and

C along with all statistical parameters.

It is important to mention the limitation of the above methods in view of the sample size. Research
has suggested several rules of thumbs with regards to the sample size required to perform factor analysis
and structural equation modelling. For simple models a minimum of 100, 150 or 200 responses were
suggested by different researchers (Gana and Broc, 20193s2), which suggests that both datasets used in
this thesis are satisfactory. Another rule of thumb defines minimum sample size in view of the complexity
of the model: minimum five times more respondents than the number of free parameters for the maximum
likelihood and the generalised least square estimators, and ten times more for distribution-free estimation
methods (Gana and Broc, 2019352]). A too small sample size can cause non-positive definite covariance
matrices causing the estimation to fail. For this reason, it will not be possible to run one single highly
complex model in this research. Both for factor analysis and for structural equation modelling, it is more
appropriate to run several models separately. The sample size is an additional justification for using the
two-step (first CFA then SEM) approach, as the SEM models may contain latent constructs from different

dimensions, which could not be evaluated within the same CFA model.

5.5. Social network analysis

Social network analysis can not only capture the social relationships between individuals or
organisations, but also allows for their in-depth analysis. A review of research in social network analysis
(Borgatti and Foster, 2003[154)) characterises network analytical approaches along the following

dimensions:
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e Direction of causality: whether it is about the causes or the consequences of network structures.

e Levels of analysis: whether it investigates the dyadic level, actor or network level — (micro and

macro level network research are theoretically and methodologically similar).

e Explanatory goals/styles: whether it is directed at modelling variation in performance and other

value-laden outcomes, or homogeneity in actor attitudes or practices.

e Explanatory mechanisms: whether it is structuralist (e.g. looks at the configuration of ties) or

connectionist (e.g. focuses on resources that flow through social ties).

Social network analysis has developed into a powerful quantitative method to study social processes
(Hanneman and Riddle, 2005(364)).

5.5.1. Social network data collection

In constructing the social network questionnaire for school leaders, | originally aimed to implement
a full network approach and collect data on ties between schools from all school principals in the region
from kindergarten to upper-secondary level. To do this, the Academy provided a database of all schools
in the Bel-Mondo region, and a unique code was assigned to each school. Asking every principal to report
on all their ties with other schools is however very demanding, particularly if a school has a larger number
of connections. Therefore, to map the relationship of a school with other schools, a fixed-choice design
was implemented, in which the school leaders were asked to select maximum five other schools (from a
list of all schools) with which they have collaborated on pedagogical projects in the past 2 years. This
approach is accepted in network research, to make data collection feasible while still obtaining powerful
data to describe the social structure of the network (Hanneman and Riddle, 2005;364]). The errors occurring
due to missing data in a fixed choice design depend on the degree distribution of nodes and the missing
pattern, but if the degree distribution is not too skewed, errors remain relatively small up to certain degree

cutoff values (Kossinets, 2006;365)).

The unique school codes can be matched to the regional database obtained from the Academy of
Bel-Mondo, which then allows to identify for each school which EDUNET network and administrative district

it belongs to.

5.5.2. Social network sample analysis

Unlike other types of social survey research, whole network analysis requires a very high response
rate in order to obtain reliable results on the network structure (Borgatti, Carley and Krackhardt, 20083ss)).
A widely used rule of thumb is 75% response rate to ensure that main centrality measures remain valid
(Borgatti, Carley and Krackhardt, 2008366)). As discussed above, the response rate in the school leader

dataset is very low, and therefore whole network analysis is not possible.

Although the questionnaire was not constructed for ego network analysis, ego networks can be

subtracted from the dataset. There are two types of ego-centric networks: with alter connections, i.e.
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including responses from the alters of ego, or ego only, with no alter connections (Hanneman and Riddle,
2005(3641). The former allows for understanding a number of important elements of the social structure,
such as density, structural holes and brokerage (Hanneman and Riddle, 20053641). The latter is not quite
network data in the sense that it does not represent an array of ties and does not give information about
the macro-structure of the whole network (Hanneman and Riddle, 2005;364). However it can still provide
valuable information on the differences between actors’ positions in the network and how these influence

their behaviour (Hanneman and Riddle, 2005(364)).

Because the data was not originally conceived for ego network analysis, we need to evaluate the
extent to which it is suitable for such analysis. This involves considering the suitability of the data collection
method and that of the obtained data. First, ego network data is generally collected through name
generation (Crossley et al., 2015367]). As explained above, this study used a fixed-choice design, which
means that egos did not have the chance to report on all their potential alters. However, respondents were
asked about the full size of their ego network, i.e. how many schools they have collaborated with on
pedagogical projects in the past two years. The data reveals that 80% of respondents have collaborated
with maximum 5 other schools, implying that for the vast majority of respondents, the social network data
generated through the fixed-choice design can cover their full ego network. Table 5.11 shows the number
of alters actually reported in this group. All responses are at least partially consistent in that the number of
reported alters is never greater than the full size of ego network reported. Although not all the responses
are fully consistent, the vast majority (overall, 94.3%) reported the exact same number of alters as the full

size of their ego network.

Table 5.11. Full size of ego network and reported number of alters

Full size of  Frequency Reported Reported Reported Reported Reported Reported % of exact

ego number of number of number of number of number of number of reporting

network alters=0 alters =1 alters =2 alters=3 alters=4 alters=5

(Nwo)
0 56 56 0 0 0 0 0 100%
1 68 1 67 0 0 0 0 98.53%
2 56 2 5 49 0 0 0 87.50%
3 35 0 0 0 35 0 0 100%
4 15 1 1 0 1 12 0 80%
5 17 0 2 0 0 1 14 82.35%

The target respondents of the questionnaire were school principals. As each school has one
principal in France, in theory each response should correspond to one school, and there should be
maximum one response representing a school. However, as a result of the three waves of data collection,
this one-on-one matching can be violated. School principals could have changed between the waves and
the new principal could have responded to the questionnaire indicating a school for which a response
already existed. For ego network measures this is problematic, because several networks can exist for the
same ego. Altogether there were 42 schools with multiple responses: for 36 schools two responses and

for 6 schools three responses were submitted. Unfortunately the design of the questionnaire does not allow



1167

for identifying whether multiple responses reflect a change over time, i.e. a new school principal was
appointed, or school leaders with different roles, if for example, the deputy principal and the principal both
responded to the questionnaire. For the analysis of perceptions of the network, it is valid to keep multiple
responses in the database. However, for analysing ego network measures, only one of the multiple
responses should be taken into account, so that for each ego a unique ego network can be associated.
Therefore, for ego network analysis a method of deletion had to be applied. This method had to be
consistent across all these cases and pre-defined to ensure that each decision taken does not depend on

the particular observation. The following deletion method was used:

e First, responses that did not report on any alters were deleted. This ensured to keep data on

reported ego networks, where one of the responses did and the other(s) did not report alters.

e From the remaining duplications, the most recent data was kept based on the datestamp of

submission. The reason for making this decision is to reflect the latest state of the ego network.

5.5.3. Social network analysis methods

The various ego network measures are summarised in (Table 5.12) and described shortly below

based on Crossley and colleagues’ “Social network analysis for Ego-nets” book (Crossley et al., 2015(367)).

Table 5.12. Ego network measures

Measure Description Ego-alter Alter-alter Attributes
ties ties

Tie central tendency Total number or mean of ties X

Tie dispersion Distribution or variation of ties X

Alter central tendency Proportion in each attribute category or mean X X
Alter dispersion Distribution of alters across attribute categories or variation X X
Ego-alter similarity Similarity of ego attributes to alter attributes X X
Structural shape Measures determined by the pattern of alter-alter ties X X

Source: (Crossley et al., 2015;367)).

Tie central tendency measures are the most straightforward measures: the degree of ego is the
number of relationships ego has. Social network data often contain a numeric measure of the ties, for
example, the frequency of interaction. This measure reflects the strength of the tie with the standard
descriptive statistics, such as median, mode and mean. Ties are often fall into a number of different

categories in social research, such as friendships, colleagues and family members.

Tie dispersion describes how ties are spread. When a value is attached to the tie (strength of tie),
this can be measured by the standard deviation or variance of this value. When no value is attached to
ties, dispersion can show the extent to which ties are equally distributed in different categories. For this
Blau’s index H, or its standardised version, Agresti’'s IQV are used. For r relationship types and P;

proportion of ties in category i :
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H has a value of 0 if all ties are in one group, and 1-1/r if they are equally distributed in the groups. The

IQV index is H divided by 1-1/r, and thus ranges from 0 to 1.

Alter central tendency is a measure of alter attributes, such as their gender and ethnicity, or in the
case of school ego networks, it can be the level of school (primary, secondary). A simple measure is the
proportion of alters in each of the categories. Alter dispersion looks at how alters are spread in these
categories. The measures are the same as for tie dispersion: for continuous variables (e.g. age) the

standard deviation can be used, for categorical variables Blau’s H or Agresti’'s IQV.

Ego-alter similarity is a measure of homophily, i.e. how similar alters are to ego in terms of their
attributes. Homophily for categorical data can be measured with the El index developed by Krackhart and
Stern (Krackhardt and Stern, 19883s5)). When E is the number of external ties (leading to an alter with a
different attribute) and | is the number of internal ties (leading to an alter with the same attribute), then the

El index is:

The El index ranges from -1 (perfect homophily) to 1 (perfect heterophily). A note of caution when using
the El index is that it does not account for the pool from which alters are drawn. For example, if there are
very few nodes in one of the categories (A) and many in the other (B), someone from category A socialising
with all the other A group members and many more B group members will have an El index suggesting
heterophilie, when in fact, it could not be more homophile based on the pool. A more valid measure can

be used when the distribution of nodes in the different categories is known.

All of the above network measures will be used to describe schools’ social networks. Structural
measures cannot be calculated as the data contains no information on alter-alter relationships. Measures

are calculated in python using the pandas package to manage dataframes.

5.6. Qualitative component: Explaining results

Following the explanatory design, the purpose of the qualitative component is to help explain some
of the quantitative results. | chose a multiple case study approach (Creswell and Plano Clark, 2011327) for
this purpose, because it allows for exploring the research questions — characterising teachers’ knowledge
dynamics and their relationships with social processes — within a school. The school — as a bounded
system — provides the organisational context for teachers’ social and knowledge processes (in line with
the conceptual framework). However, it also allows for exploring social and knowledge processes beyond

the school, through school leaders’ and teachers’ “ego” perspective on their wider networks. A multiple (or
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collective) approach involves conducting the research in several sites, in this case, several schools, in

order to gauge convergences and divergences across the sites.

5.6.1. Sampling for qualitative research

Methodological literature describes two explanatory models: the follow-up explanation model and
the participant selection model (Creswell and Plano Clark, 2011327)). In the former, the quantitative results
that require further investigation need to be identified. As the selection of the specific indicators is rarely
possible prior to data analysis, it is rather the broad criteria for selecting these indicators that can be
predefined. In the latter, a purposeful sampling of participants is based on quantitative results based on
certain predefined characteristics (Creswell and Plano Clark, 2011;3277). In my research a mixture of the

two approaches is justified.

First, investigating the relationships between social and knowledge dynamics in a particular setting
needs rich data on these aspects, which justifies a purposeful sampling for the qualitative data collection.
Organisational aspects, such as the school climate, leadership and teacher collaboration are important
determinants of the various dynamics of knowledge. Therefore it is more suitable to select of a few schools
rather than select individual teachers regardless of their schools. Specifically, schools that have high levels
of collaboration between teachers and/or demonstrated high levels of knowledge dynamics are likely to
produce rich data for the research questions. Such purposeful sampling of schools can be based on the
quantitative data. In particular, the aggregate levels of knowledge mobilisation, construction and diffusion

could in theory have been used to identify appropriate schools.

Unfortunately, the sample sizes did not allow for this sampling approach. In the quantitative
questionnaire, individual schools were represented by only one or two teachers in the vast majority of
cases. Therefore, these results did now allow for conducting an aggregate school-level analysis to identify
schools with higher levels of knowledge dynamics. Instead, the central coordinators were asked to
recommend such schools. From among nine recommended schools, two were selected for case study
based on the analysis of available information and documents. The criteria involved evidence for strong
collaboration among teachers, efforts to reinforce evidence-informed teaching practices, and involvement

in experimentations and innovation.

Second, the analysis of the quantitative data could yield results that need further explanation,
which justifies using a follow-up explanation model in parallel. The main hypotheses are formulated in
terms of relationships between various components. If the hypotheses are not confirmed it will be important
to better understand the reasons and reveal the factors that were not taken into account in the
questionnaire. If the hypotheses are confirmed, a deeper understanding of causal relationships can be
established through qualitative data. Moreover, a small part of the research questions could not be
comprehensively addressed in the questionnaire. The first of these relates to the structural dynamics of
teachers’ knowledge, i.e. dynamics between tacit and explicit knowledge. Tacit knowledge by definition

cannot be integrated in a questionnaire, but it can be inferred from interviews and other types of qualitative
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data. The second relates to integrating locally constructed knowledge in the global knowledge base.
Teachers may not have a deep understanding of this question, therefore this element should be explored

with school leaders, and local and regional policy actors.

5.6.2. Qualitative data collection

A case study research requires data collection ideally involving multiple information sources such
as documents, observations and interviews (Creswell and Plano Clark, 20113277). The timing of my data
collection unfortunately limited the possibilities. Due to the covid-19 pandemic it was not possible to visit
the schools in person, as France was in lockdown (November-December 2020). Therefore, it was not
possible to carry out observations. | used documents available on the schools’ websites and provided by
the school principals, and in one of the schools, video materials on social media (youtube). In addition, |
conducted a number of semi-structured interviews, following the same interview protocol. Interviews with
teachers were sometimes conducted individually, sometimes in small groups (Corbin and Strauss,
2008331)).

5.6.3. Qualitative analysis methods

Following Creswell’'s data analysis spiral, analysis consisted of the main steps described in

methodological literature (Creswell and Plano Clark, 2011327):

Data managing involved creating interview files with the help of the Nvivo transcript software.
Although machine transcription has improved in recent years thanks to development in artificial
intelligence, unfortunately, transcription still requires quite substantial human revision. Notably, speakers
needed to be labelled manually in the Nvivo transcript files. Reading, memoing and coding: | read the
interview transcripts in their entirety several times through an iterative process, making a large number of
margin notes. | adopted a mixed strategy including both deductive and inductive coding (Saldana,
2009y369]). Deductive coding was based on my conceptual framework (dimensions of knowledge dynamics)
and the constructs and items of the quantitative instrument. This element is critical for my explanatory
study design, because it allows for uncovering the ways in which the various knowledge processes play
out. However, using only deductive coding limits the analysis to the pre-defined concepts (Creswell and
Plano Clark, 20113271), and may conceal elements that were not included in the conceptual framework and
the instrument. Therefore, | also used inductive coding, in which codes were identified based on the data.

The coding was done on the printed interview files, using colour coding and marginal notes.

Describing in the case study approach involves a description of the context, which was done both
based on the interviews, based on data available in public documents on the schools’ websites and
documentation received from the school principals. Classifying emerging patters involved the aggregation
of the codes into larger categories and themes, and finally arranging these under two main headings:
“drivers” and “barriers” of knowledge dynamics. Classification involved the direct interpretation of the data

to develop naturalistic generalisations (Creswell and Plano Clark, 2011;3277). | chose not to quantify
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qualitative data, i.e. not to count the codes for three main reasons. First, and most importantly, my
mixed-method design already contains a quantitative component, which provides much more robust
quantitative data than qualitative research could. Second, the quantification of codes suggests that the
different themes have equal weighting, and carries the risk of ignoring contradictory perceptions (Creswell
and Plano Clark, 2011327;). Third, if such quantification is done, its reliability should be ensured, for
example through developing rubrics and coding by several raters, and computing inter-rater reliability
(Miles and Huberman, 1994370)). This was not possible in the framework of a solitary doctoral research.

Data analysis is presented as a narrative in Chapter 9.

5.7. Ethics, confidentiality and data protection

All ethical procedures were followed based on the university’s guidelines'? and research standards
for quantitative (de Leeuw, Hox and Dillman, 2008335;; Groves et al., 2004330;) and qualitative research
(Creswell and Plano Clark, 2011327).

The questionnaires was transferred to school leaders and teachers by email with a brief description
of the research. The questionnaires themselves included a preamble with information on data protection
issues, and participation was voluntary. Both questionnaires asked participants to indicate their school
using a unique code (a table was provided with the questionnaire in which participants could identify the

code of their school). The school codes were decoupled from school names in the analyses.

The region where the data collection took place and the network initiative (EDUNET), which
provides the context for this study are anonymised (fictive names) and the sources used for desk research
are blurred. The qualitative interviews all started with a short description of the focus of the research and
seeked consent from interviewees to audio-record the conversation for data analysis purposes. In the case
studies neither schools, nor teachers are identifiable: all names have been anonymised (using fictive
names and codes). Data protection measures were also implemented. Qualitative data collection in some
cases involved the use of videoconferencing platforms due to particular circumstances of the covid-19
pandemic in 2020-2021. The platform used were chosen in agreement and in certain cases on request of
the participants (google meet, Zoom). Data was first stored on local device then transferred to the
university’s server. Interviews were transcribed using Nvivo transcript, which confirms with the European

Union’s General Data Protection Rules (GDPR).

12 https://www.unistra.fr/ethique-recherche
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Chapter 6. School networks: Regional
governance and local dynamics

As a first step in the empirical investigation of teachers’ knowledge dynamics in networks, | will
describe the context of the study. The conceptual framework presented in Chapter 4 identifies three levels
of the social context in which teachers’ knowledge is embedded: communities of practice, network and
education system. In this chapter, | present these two higher levels, while Chapter 9 will focus on the
community of practice level through two case studies. The higher levels in this research include the
Academy of Bel-Mondo, the region selected for this study, and the formal network put in place in this
region: EDUNET.

As presented in Chapter 3, governing knowledge through networks has been promoted in a
number of countries based on the belief that networks are able to create a balance between local autonomy
and centralised governance, and as such can improve student achievement (European Commission,
2017p21;; Grimaldi, 2009279)). This systemic approach softens the boundaries of schools as organisations
and gives more importance to the transversal coordination of actions (see Chapter 3). It also imposes new
roles and responsibilities for leaders and teachers. In addition, networks constitute a change of scale with
important consequences for territorial educational governance (Looi and Woon Teh, 2015258;; Grimaldi,
20091279)). In France, a few networks have only recently been established as strategic tools to boost
innovation while giving new identities and responsibilities to educational actors in a territory. The intention
is that school networks mobilise people around common objectives linked to national or regional policy
objectives. Itis meant to be complementary to hierarchical management by allowing coordination of actions
in a flexible and transversal manner.

| examine the construction of local knowledge by teachers and the dissemination of professional
knowledge in the EDUNET network. To give the broader context to the case study, | first present some
elements on the French educational context with particular attention to regional governance. Then, |
describe the functioning of the network and the tensions between regional governance and local dynamics
to understand how the intended knowledge processes relate to actual dynamics. The chapter concludes
by highlighting the uncertain effects of building professional learning communities induced by bureaucratic

regulation.

Theoretically, | draw on concepts of social network theory and on research on networks as forms
of organisations. Data collected in the exploratory phase of this study includes seven semi-structured

interviews, one focus group discussion and the observation of two network events. In addition, desk
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research involved the analysis of several official documents. | present the analysis in the form of a case
study, following the conceptual framework’s three main dimensions of formal networks: network context,

devices and characteristics.

6.1. Broader policy context: regional governance of school networks

The Academy of Bel-Mondo is one of the most rural regions in France, with 20.5% of students in
public education attending a school in a rural municipality, and with a large proportion of isolated, small
schools (half of primary schools only have 1-3 classes) (Académie de Bel-Mondo, 2017371;). Its regional

strategy has four key ambitions:
¢ build sustainable learning
e guide each student in the construction of their school career
e open the school, develop links with its partners, reinforce trust

e train all staff to foster professional development from their entry in the profession (Académie de
Bel-Mondo, 2017371)).

Each of these are further broken down into objectives that are illustrated with operational goals
and examples of levers. In line with the national policy, this strategy has a strong discourse around student
pathways (orientation and career guidance), which is a key policy strategy to enhancing equity and student
achievement in France (Ministére de I'Education Nationale de la Jeunesse et des Sports, 2015372).
Helping students transition between the different educational levels, guiding them to find a suitable and at
the same time ambitious career goal is not only formulated as a separate key ambition (number 2), but is
also present in several of the objectives within the other ambitions. For example, fostering collaboration
among pre-school and primary school teachers, and strengthening the link between the different school
levels (lower and upper secondary) are also part of building sustainable learning (Académie de Bel-Mondo,
2017371). Again, this corresponds to national policies emphasising pedagogical continuity as a key lever
for increasing student achievement (Ministére de I'Education Nationale de la Jeunesse et des Sports,
2015(372)).

The Academy of Bel-Mondo conceptualised the EDUNET ' networks in 2013 following a territorial
diagnosis and an inventory of pedagogical practices and student results (Académie de Bel-Mondo,
2014373)). As reported by an interviewee, this diagnosis pointed to a lack of cooperation between inspectors
and school principals. In an effort to strengthen local collaboration among actors, the Academy decided to
re-organise territorial units. The EDUNET networks became the new operational units for implementing
the academy’s strategy. They were a set of local clusters of schools of different levels established based
on student pathway data. Formerly, schools cooperated based on administrative clustering, i.e. primary

3 EDUNET is a fictive name for the network.
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schools with the lower secondary school of their administrative sector, lower secondary schools with the
(general and vocational) upper secondary school of their sector. However, this clustering did not always
reflect student pathways, in particular around the artificially determined county borders. The new networks
thus offered a possibility for collaboration between schools that were connected by a high share of students
going from one school (e.g. primary) to the other (e.g. lower secondary).

6.2. Network context

The EDUNET initiative is coordinated at three levels (see Figure 6.1). It is centrally coordinated at
the Academy, since 2016 by two main project leaders, one of whom is also the leader of the regional
CARDIE and an inspector. Each county within the Academy has a county-level coordinator, who ensures
coherence across the networks. The networks themselves are led by a steering committee consisting of
the secondary level inspector, the primary level inspector, the school principals and their deputies of
primary, lower and upper secondary schools, and in some cases additional members such as a

pedagogical counsellor.
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co-ordinator

Regional-level
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Source: The magnified representation of the network of schools is adapted from (Harel, 2019, p. 13j334)).
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Facilitating the dynamics of teachers’ knowledge is an important underlying objective of EDUNET.
Knowledge construction is termed primarily as innovation, which is seen as a problem-solving process
questioning the existing practices to respond to local problems (Académie de Bel-Mondo, 2017374). In the
official document, the focus is on valuing and promoting innovation, while scaling is not explicitly
highlighted. One of the central coordinators however emphasised scaling as one of the most important

objectives:

Work also on innovation. That is, when we have a network it is also easy to say that ‘look, there is a school

that’s kind of a leader on certain things, how do we disseminate that?

Knowledge mobilisation in EDUNET is centred on disseminating evidence, in particular certain

areas of research knowledge. The preface of its specification says:

The evolution of pedagogy in the light of current research in neuroscience, child psychology, interdisciplinarity,
digital integration or students with special needs are all foundational topics of collective reflection in the field
(Académie de Bel-Mondo, 2017, p. 1374)).

Integrating emerging evidence from the field of learning sciences has been particularly popular in
France in recent years (see Chapter 3), which is also manifest in EDUNET. Three of the interviewees and
the focus group mentioned neurosciences in the context of EDUNET and cognitive sciences were also
prominent in the Innovation Day (event of the Academy observed in March 2019). EDUNET is therefore
an ideal field to analyse how regional policy is implemented and how the intended knowledge processes

play out locally.

6.2.1. Objectives and timeframes

Analysing the various knowledge dynamics in the EDUNET networks requires an understanding
of the network objectives. In their first iteration (2014-2016), the EDUNET networks were focusing on
student pathways and had the objective to “promote networking among primary, lower and upper
secondary schools in a specific geographical area [...] to consider the student's journey as a whole, seek
coherence and complementarity of learning and avoid rupture especially at key points of transition”
(Académie de Bel-Mondo, 2014, p. 2373)). This objective was to be achieved through the following five work

axes:
e encouraging cross-cycle and cross-level links to streamline student pathways
e developing collaboration between primary, lower and upper secondary school teachers

e providing educational orientation following a pathway logic (to students and professional

development to teachers)

e fighting against interruptions of education by mobilising the entire education community and its

partners
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e setting up thematic, pedagogical and educational pathways throughout the school system
(Académie de Bel-Mondo, 2014, p. 2j373)).

In 2015, a new rector took over the leadership of the Academy and commissioned the evaluation
of the EDUNET project. Following a generally positive evaluation, the Academy renewed the mandate for
the networks reformulating some of its objectives. This time, it was made explicit that the EDUNET
networks are a device to facilitate the implementation of national educational policies. In particular, in their

second iteration (2017-2021), the networks aim to:

...facilitate, in all territories, the engagement of actors by bringing together professional development and
pedagogical practices. Each network and inter-network offers an agile tool, a space at the service of

educational policies in which the strategy of the academy is situated (Académie de Bel-Mondo, 2017, p. 3i374).

The objectives are also explicitly aligned to the four key ambitions of the regional strategy. The

networks are thus seen as:
e A *territorial incubator”, promoting innovations consistent with educational policies.
e A support system for professional development and reflection on practice.

e A synergy among actors, to allow for sharing problems encountered and solutions identified across

different disciplines.

e A special professional development space, a proximity-based implementation (Académie de Bel-
Mondo, 2017, p. 3i374)

Clearly, the focus has shifted in this second iteration towards teachers: innovation, experience
sharing and professional development have become the key words, although student pathways still remain
one of the central elements of the document describing the project (Académie de Bel-Mondo, 2017374)).
As a result of one of the recommendations formulated in the evaluation of the first iteration, monitoring
progress and evaluating the initiative was included in the second phase. The planned evaluation focuses
on the evolution of teaching practice, measured through self-assessment of teachers along three
dimensions: student achievement, school climate and professional practice (Académie de Bel-Mondo,
2017 374)).

In addition to the local networks of schools, the second iteration also set out to facilitate
collaboration among the networks (“inter-networks”). In this sense, the EDUNET initiative has become a
“supra-network” or “meta-network”, i.e. a network of networks, in which each network is a distinct actor (de
Lima, 2010;2ss)).

6.2.2. Governance: Centralised versus decentralised processes

Central coordination, responsible for steering the EDUNET initiative at the Academy, consisted of

two main coordinators at the time of data collection, who work with the county level coordinators. This
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monitoring team facilitates networking with the various actors who can contribute with advice, expertise or
local resources to achieving the objectives set by the networks and internetworks (Académie de Bel-
Mondo, 20173741). The team is in charge of both monitoring the implementation of the academic project, of
which EDUNET is one of the levers, and monitoring the initiative itself. It provides networks and

internetworks with indicators and self-assessment tools (Académie de Bel-Mondo, 2017374)).

Locally, every network is led by a steering committee. These local committees have the following

roles defined by the official document (Académie de Bel-Mondo, 2017374)):
e Conduct network diagnosis:

o Produce a background document that sets out the strengths and weaknesses identified within

the network and the territory, focusing on the acquisition of basic skills.

o Establish a roadmap — consistent with national educational policies and the academic project

—that sets up actions for concertation and sharing practices for the professionals in the territory.
e Steer the network:

o lIdentify the needs with regard to the diagnosis and the objectives of the network, prioritise the
actions to be carried out by promoting the construction of a cross-level culture in the context of
professional development, drive the dynamics of liaison between lower and upper secondary

schools.

o Identify key partners (e.g. at the local authorities: officers responsible for culture, school
dropout, justice; coordinators of extracurricular activities, representatives of learning,
agriculture, health and social sector, special education, actors of the economic and

professional world, etc.).
o Coordinate, animate and evaluate network activities.

Interviews mostly confirm that the official roles are put in practice. The steering committees were
reported to meet a few times yearly. Interviewees emphasised that the fundamental function of this
coordinating device is to identify common local challenges, coordinate the requests for locally initiated PDs
and arrange knowledge sharing workshops. As the committees have members from each school level
(primary, lower and upper secondary) and include the inspectors, they are also suitable forums to create

cross-level links.

Steering committees also serve as a mechanism to collect network level information, allowing for
the central coordination to have more visibility on local activities. The committees are required to send the
summary record of each meeting to the county-level coordinator, who transmits it to the county
administration. The bureau of the internetworks in turn, submits a yearly report of the activities to the
county. While no data is available on the actual practice of such reporting, one of the central coordinator
stressed that mechanisms of collecting information on local needs and practices through the EDUNET

networks is one of the networks’ key benefits. She sees the lack of visibility of what happens at the local
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level as one of the main problems of administration in France. As she said, in this sense, EDUNET can
become an extremely interesting lever for territorial cohesion. Steering committees thus play a key

governance role in the dynamics of teachers’ knowledge.

It is important to note that the distribution of roles within steering committees in some cases went
deliberately against traditional hierarchies of the education sector. Some committees are led by the primary
school principal, who therefore becomes the superior of the primary level school inspector — a member of
the committee — in this setting. This is unusual as one of the inspector’s role is overseeing the primary
schools, and as such supervising the principals. As one interviewee explained, breaking traditional

hierarchy was important to make real partners of the various actors.

Central coordinators organise two or three meetings a year for network coordinators (i.e. leaders
of the network steering committees and county level coordinators). My data includes the observation notes
of two of these meetings taking place in the 2018/19 academic year. The meeting held in December 2018
illustrates the parallel presence of top down objectives (presentation on national reforms and the regional
strategy) and space for generating local ideas (in the objectives of the day, workshops). Several network
devices are explicitly and consciously used to help disseminate research evidence and scale innovation.
One of the workshops of the network coordinators’ meeting was specifically dedicated to how EDUNET
can be used to scale the use of educational research. This element is also present in the locally initiated
PDs.

6.2.3. Multiple and sometimes contradictory objectives

The data demonstrates the complexity of the initiative and its implementation. A first factor, as
shown above, is that objectives change over time. This can be a natural process, but can also be a sign of
instability. For example, goals can shift naturally with a growing understanding or evolution of the context
and of the specific needs of students, teachers and schools. It can also be the consequence of reflection
or an evaluation of the network, as was the case in EDUNET. However, the interviews suggest that some
actors perceive the change as instability. When speaking of the regular changes of rectors resulting in
constant changes in the network objectives, one of the interviewees said: “Regarding the EDUNET
networks, the main objective for me currently is rather survival’. The perception of changes depends on
various factors such as where the change comes from, i.e. whether it is top-down originating for example
from new national or regional objectives, or it is bottom-up coming from network members. It also depends
on actors’ involvement and ownership over the process of change (Rincén-Gallardo and Fullan, 2016 2sgj;
Muijs et al., 2011;52).

A second element of this complexity is that multiple objectives exist in parallel. In EDUNET this is
manifest both in the official documents and in actors’ perceptions. While the various objectives are
overlapping, almost every actor and document emphasises a different subset of them. Interestingly, the
two central coordinators (project leaders) of the EDUNET initiative formulated almost entirely

complementary objectives. While one of them, being the project leader from the start (first iteration) has a
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strong focus on student pathways, the other, joining the project as a co-leader from the second iteration,
emphasises knowledge sharing, reflection on practice and innovation. Similarly, some network members
and coordinators interviewed stress almost exclusively student pathways, others report a larger variety of

goals, including teacher, as well as school or territorial development.

Research on network effectiveness has unanimously stressed the importance of having shared
goals in a network [e.g. (Provan and Kenis, 20082s1;; Rincén-Gallardo and Fullan, 20162ss;; Muijs et al.,
2011527)]. However, this does not mean that goals of the different members need to be exactly the same,
rather, they should be compatible. Some even argue that, paradoxically, too much similarity can lead to
difficulties, for example when a competitive context makes cooperation difficult (Provan and Kenis, 2008,
p. 112811). In EDUNET, the perception of objectives seems to have an impact on engagement. Teachers
and principals who reported facilitating student pathways as the key objective also perceive their role as

relevant or irrelevant to the network in these terms. For example, a kindergarten principal said:

So | attended two meetings of the EDUNET network. At the beginning when it was set up | was already principal
of my school and it is in this function that | was invited. So for me it was to create continuity, among other
things, in the schooling of children and create more meaning, from kindergarten to high school. And then | was
the only kindergarten teacher and after that | did not even get any other invitations. So I'm not, | did not keep
going. Then | think that obviously those are privileged, like my colleague who is principal of an primary school,

she who has fifth graders that go to the sixth grade"’. She's going, | think she's going.

A third indicator of complexity is the nested nature of objectives that, in the case of EDUNET,
results from a centralised education system. The official document of the first iteration refers to the
networks’ articulation with “priority education networks” (schools with high proportion of disadvantaged
students) — a national reform initiative (Académie de Bel-Mondo, 2014373). Embeddedness is however
most prominently observed in the second iteration of EDUNET, in which its central objectives are explicitly
embedded in the academic project’'s key ambitions and goals, which in turn reflect the nationally set
educational goals. In the official documents embeddedness manifests in mutual cross-referencing: not only
does the EDUNET document introduce its objectives as derivatives of the academic project, but the
academic project also makes reference to EDUNET as part of its goals. This is partly the result of the
evaluation process of the first iteration. In fact, the interviews suggest that some actors conflate the two

and see realising the academic project as EDUNET’s main objective.

Within the central objectives of the initiative, a fundamental element is that it should be based on
local needs. Therefore, in both iterations, the official document clarifies that the steering committee of each
network needs to define its pedagogical orientations, objectives and an action plan based on the issues
identified locally (Académie de Bel-Mondo, 2014, p. 4373; Académie de Bel-Mondo, 2017(374)).

4 n France, primary school lasts 5, lower secondary school 4 and upper secondary school 3 years. Consequently,
children change schools after the fifth and the ninth grade.15 Ecoles Supérieures du Professorat et de I'Education
(ESPE) until 2019, « Les Instituts Nationaux Supérieurs du Professorat et de 'Education (INSPE) since 2019.
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Interestingly, none of the four principals interviewed reported any specific objectives that were locally
defined, although two of them referred to local experience sharing as a key potential of the network. One

of them also stressed the importance of identifying local issues:

...if the local leader is a good leader, if he looks for, if he identifies in his colleagues and gives the floor to the
one who has a project, a problem and we try to solve it together, we will move forward together yes, that's how

it will work.

In EDUNET, the different indicators of complexity are not independent. The existence of parallel
objectives and the change of objectives over time are related in the sense that those more deeply involved
in the first phase keep more strongly to the original student pathway goal. Moreover the different objectives
seem to be linked. Those who report facilitating student pathways as a key objective tend to stress
collaboration between different school levels, while those who see teachers and teaching practice as the

key focus usually emphasise collaboration more generally between any types of schools.

In sum, this case study confirms that network objectives are in reality a complex assemblage of
individual and central goals and ideas about how to realise them. It is important to understand this
assemblage to analyse knowledge dynamics, as it is the actors who drive such dynamics based on their
perceived goals. The next section looks at the various dynamics in view of the explicit and perceived

objectives.

6.3. Knowledge dynamics in EDUNET from a regional perspective

The centrality of knowledge dynamics in the second phase of the EDUNET initiative is clearly
demonstrated in its objectives, and the exploratory interviews also reveal a strong focus on professional
knowledge within the networks. Facilitating sharing and exchange, reflection on teaching practice, putting
in place local professional development and mobilising evidence in teaching practice are all key elements
of the current phase of the EDUNET initiative. Before going into mechanisms of knowledge dynamics, it is

important to have a better understanding of what knowledge means in EDUNET.

6.3.1. Knowledge

Knowledge is conceptualised relatively narrowly in the official documents. While there is no explicit
conceptualisation of teachers’ knowledge, it is possible to infer an understanding of knowledge from the
documents of both phases. In the first phase of EDUNET, in line with the key objectives, the descriptions
of work axes stress elements of teachers’ knowledge directly related to student pathways such as
knowledge of education pathways and supporting students in their orientation. More broadly, the document
also mentions pedagogical tools and practices that favour student achievement and student valorisation
such as personalised pathways, individual development plans, etc. In the second phase, the official
document suggests a broader idea of knowledge through its statement on what professional practice is. It
includes elements such as leading teaching, class climate, supporting students. It also stresses innovation,

reflection on practice and meaning making, as well as working with partners. In addition, the document
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gives a list of research areas that matter for reflection and professional development: neuroscience, child

psychology, interdisciplinarity, digital integration, working with students with special needs.

Actors’ understanding of teachers’ knowledge was explored through three questions in the
exploratory interviews: what the most important topics regarding teaching and learning are; what
competences teachers need; and what research on teaching and learning means for them. Based on the
small number of interviews, actors seem to conceptualise teachers’ knowledge somewhat more broadly
than the documents. Most of the over ten different knowledge elements mentioned are related to general
pedagogical knowledge, i.e. knowledge about teaching and learning that is cross-disciplinary (Sonmark
et al., 201736;; Shulman, 1987(), some to content knowledge, while only indirect references were found
to knowledge about how to teach a subject (pedagogical content knowledge). It is interesting to note the
relative abundance of pieces that are not part of Shulman’s taxonomy. These include experimenting with
new methods, broader competences such as creativity and communication, as well as knowledge related

to the external world and working with partners.

While educational topics and necessary competences reflected a very similar set of underlying
knowledge, interviewees’ concept of education research could not really be integrated in this. Only two out
of the five interviewees gave examples for educational research areas, which were either very broad
(research on 21st century competences, philosophy), or very specific (Singapore method, heart coherence
method). Other than that, actors referred to sources of research (where they access it), its functions (in

what way it serves them) or how they engage with it.

Overall, exploratory data suggests that there is no clear common understanding of knowledge
among the actors. Documents’ implicit understanding of teachers’ knowledge or competences partly
overlap with actors’ views, but both have distinct elements as well. The strongest elements related to
students seem to be: supporting student learning; student pathways and orientation; student heterogeneity.
Related to teaching, what stands out as the most important are: reflecting on, observing, questioning and
evaluating teaching practice; and experimenting with new methods. Lastly, broad competences (e.g.
critical thinking, creativity, collaboration, communication) and working with parents are also strongly

present.

6.3.2. Network devices: instruments and actions for knowledge dynamics

In this section, | explore how the four objectives of the current phase of EDUNET — promoting
innovation, professional development, generating reflection on practice, and facilitating sharing — drive
knowledge dynamics in the networks. In particular, a number of social devices that the network put in place
to operationalise these objectives are presented and discussed.

Locally initiated professional development (“formation d’initiative locale”)
Making a professional development plan is mandated to the Academies in France with the
objective of providing support in line with national priorities but adapted to local specificities (Ministére de

I'Education Nationale et de la Jeunesse, 2012(75)). Continuous professional development represents a
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heterogeneous and fragmented landscape according to a recent report conducted by the French
Inspectorates of the secondary level (Tardy et al., 2018;376)). The free market of CPD providers extends to
54,000 active providers (Tardy et al., 201837¢]). In practice, participation in PD is often realised through
devices proposed by the Academies, which follow national guidelines and rarely respond to the
expectations of teachers or build on their experiences (idem.). Primary school teachers also report that the

national training plan that sets the national priorities leaves little space for integrating actual needs.

To address this issue, the Academy of Bel-Mondo surveyed teaching staff about their learning
needs and proposed a PD plan on the basis of the expectations and in line with the local context (Tardy
et al.,, 2018376)). Part of the strategic approach to PD is the concept of locally initiated professional
development. Teachers from a school can collectively identify their challenges and ask for professional
development related to that. In addition, the EDUNET networks are used as a lever to coordinate strategic
professional development. Network committees can meet to identify common local challenges and
corresponding PD needs. Requests are collected by county-level network coordinators and then are

aggregated by the Academy.

From the perspective of knowledge dynamics, locally initiated PD functions as a knowledge
mobilisation device that helps connecting the actors in the field to the evidence base they need to address
their challenges. The first step, i.e. identifying the challenges is a key phase of local knowledge
construction. In Timperley and colleagues’ (20073771) model for example, identifying students’ learning
needs first, and then teachers’ learning needs accordingly, are the first two steps of the knowledge building
cycle. It requires that teachers get together and reflect on their context, their difficulties and practices.
Formulating specific PD needs also requires a certain awareness of available academic or formal
knowledge that has the potential to address the needs, so the process necessitates some level of
knowledge mobilisation. Collecting and aggregating schools’ needs at the network level can constitute the

basis for professional collaboration and exchange across schools.

Collective PD targeting a team of teachers from a school rather than isolated individuals has been
shown to be more effective in changing teaching practice (Cordingley et al., 200537s;; Timperley et al.,
20073771). It provides a particular opportunity for combined knowledge construction, mobilisation and
diffusion. In the setting of formal PD, knowledge mobilisation usually happens through external brokers —
PD trainers — identified by the Academy. Trainers can be invited researchers of the field or teacher
educators of the national teacher education institute'>. New knowledge can then be disseminated in the
schools by participating teachers. This second level was identified as a difficulty during a network
coordinators’ meeting, as it is not clear to what extent this type of brokering happens in reality. The main
EDUNET coordinator pointed out that collective participation is one way to tackle this problem. That is,

collective knowledge mobilisation can be an alternative to brokering by teachers, especially if such

15 Ecoles Supérieures du Professorat et de I'Education (ESPE) until 2019, « Les Instituts Nationaux Supérieurs du
Professorat et de 'Education (INSPE) since 2019.
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mechanisms are disfunctioning. The intended knowledge dynamics cycle (Figure 6.2) then continues with

further knowledge construction.

Figure 6.2. Knowledge dynamics through locally initiated professional development

Identifying challenges and learning
needs Academy identifies suitable trainers
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further constructing knowledge
through shaping practice

Participation in professional
development

Fulfilling the knowledge dynamics potential of this device is not without challenges. First, the
Academy needs to navigate the space between national priorities, bureaucracy and local needs. As one
of the EDUNET coordinators explained, the administrative process necessitates that the Academy sets
out a PD plan a long time in advance. As needs cannot always be explored in time, they propose “open
shells” which then can be filled with content based on the needs. For example, they propose professional
development in learning sciences and emotions, which they then fill with a particular content requested by
teachers. The actual PD courses are then organised at the appropriate scale. If it is only one EDUNET
network that showed interest, they offer a course locally, if the same need was expressed by a larger

number of networks in a county, then sometimes several courses are held at that level.

Second, actual participation rates are eventually lower than previously expressed interest (Figure
6.3). The Academy reported that each year they have to close a number of PD courses eventually. The
same phenomenon was also noted by Tardy and colleagues (20183761), who reported that some teachers
regret not being trained, while at the same time they do not register or do not show up at PD sessions.
This can have various reasons. Primary school teachers for example face the particular challenge of
substitution. As they are responsible for their class almost the full day, it is difficult for them to collectively

participate in PD at the same time. The same holds for teachers in small rural schools.
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Figure 6.3. Professional development needs: provisional needs versus actual registration
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Source: Data presented during an event observed in the Academy of Bel-Mondo in the framework of the exploratory study (2018).

Despite the difficulties, the interview data suggests that locally initiated PD is seen as one of the
key levers for network activation. However, gaps remain to reconcile good intentions with the realities in
the field, particularly in terms of shared meaning-making and collaborative engagement (McArdle and
Coultts, 2010379)).

Knowledge sharing workshops (“atelier de mutualisation”)

Another form of facilitating knowledge dynamics in the EDUNET networks is the so-called
knowledge sharing workshop. As the main coordinator explained, these workshops are specific modalities
that allow for teachers to form a research and development group around a particular professional practice,
and discuss this among themselves without the institution being present. While this can refer to within
school workshops, the main idea is to facilitate exchange across schools. Workshops can be initiated by
the teachers themselves: teachers who wish to engage in collective work on a particular topic can signal
their interest to the county-level coordinator. The coordinator then connects teachers and also transmits
needs towards the Academy to obtain financial support for example to cover travel costs. Topics or
particular practices can also be identified by the network coordinators, who discuss these with school

heads (network committee), who in turn initiate workshops within and across their schools.

Examples collected through the interviews include workshops related to supporting students with

special education needs and designing classroom layout to facilitate student learning. While no data is yet
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available on the number and impact of such exchange, some tangible outcomes have been reported. For
example, some schools started to experiment with innovative ways of arranging classrooms as a result of
their exchange, e.g. with high tables at which students can also stand, arranging a reading corner with
poufs. Exploratory data also suggests strong interest in this form knowledge sharing at different levels and
by different actors. This manifests in reflections on what topics and practices could be exchanged in the
future (e.g. developing students’ oral communication skills across different disciplines and school levels,
supporting students in shaping their learning pathways through cooperation between school levels,
exchange practices on teaching reading and literacy skills between primary and secondary school
teachers). Interest is also reflected in a discourse around its potential. For example, a school principal
highlighted that sharing workshops could be beneficial for facilitating observation and reflection on practice.

Knowledge sharing workshops can seem at first sight as relatively simple forms of knowledge
transmission, in which teachers share their own, predominantly practical knowledge with each other. While
short term exchanges — e.g. only one or two workshops — do not necessarily allow for constructing a deeper
collective knowledge base around a topic, they can still involve various knowledge dynamics. Using
Nonaka and Takeuchi’s knowledge creation model (Nonaka, 1994 102;; Nonaka and Takeuchi, 1995(112),
participating in workshops can involve a process of ‘externalisation’, i.e. transforming tacit knowledge to
explicit. For example, when teachers explain how they transform and use the classroom space to facilitate
learning, in addition to describing a new layout (e.g. a reading corner), they also need to explain in what
kind of learning situations they use this space, with which students, and how this can help everyone to
learn — some of which could have been tacit knowledge before. As one of the interviewees put it, in these
modalities teachers become teacher trainers themselves. Sharing can also involve ‘combination’, i.e.
contrasting and combining existing pieces of explicit knowledge and, ideally, is followed by ‘internalisation’,
through which newly acquired and co-constructed explicit knowledge becomes partly tacit through practice
and experience (Nonaka, 1994[102; Nonaka and Takeuchi, 1995(112]). In sum, even relatively simple

exchanges can involve complex knowledge dynamics.

In the case of regular workshops around a theme, sharing workshops can create communities of
practice and involve the construction of new knowledge. The idea of “research and development” groups
that come together to explore a common challenge — as it was put by an interviewee — corresponds to
Brown and Duguid’s (1991109)) notion of knowledge generation discussed in Chapter 2. Workshops in this
sense function as informal groups that develop a common understanding of improving professional
practice in response to a local problem. Participants bring in their own knowledge and expertise not with
the simple goal of sharing them, but to contribute to developing a solution to a question or problem.
Teachers’ individual knowledge here become building blocks to construct new collective knowledge.

Sharing workshops can also extend beyond teachers from different schools collaborating, to
broader partnerships involving for example research labs. As one of the main EDUNET coordinators
explained, traditionally it has been research labs that reached out to schools to collect data for their

purposes. The resulting collaboration has mostly been one-sided and not based on schools’ or teachers’
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needs and interests. The intention of the EDUNET networks is to reverse this process and incentivise
schools to reach out to research labs. Similarly to locally initiated PD courses, the aim would be to seek
out researchers’ formal knowledge related to a specific problem. However, rather than focusing on
mobilising formal knowledge only, the emphasis is on co-creation. Such collaboration would involve
“boundary crossing”, in which both teachers and researchers work in unfamiliar grounds, and mutually
shape each other’s concepts (Engestrom, Engestrom and Karkkainen, 19951901). The idea of co-creation
is also reflected by the concept of “learning labs” used in the interview with the main coordinator, who
described the potential of the EDUNET networks as “learning labs” that reflect and work collectively on

pedagogical practices.

Again, a number of challenges have been reported in the interviews. First, a lack of sharing and
networking culture among teachers and schools was mentioned as a key obstacle. As a coordinator
stressed, the timeframe for creating a culture of sharing is little compatible with the timeframe of institutional
demands, which often crave for quick solutions. Second, several interviewees also reported a general lack

of culture of class observation among teachers in France. As one interviewee formulated:

... teachers do not routinely [...] observe, look at or discuss how they work. It's a bit a taboo for a teacher to
attend a lesson in another class. And so if we managed to encourage these exchanges and to establish true

sharing, it can have a really positive effect on reflection, on the practices and to make progress.

The actual level of knowledge dynamics generated by the above described social devices depends
on a number of implementation factors such as the typical lifespan of workshops, the way in which actors
use this social device in practice and how schools benefit from them. The questionnaire data presented in
Chapter 7 provides information on teachers’ participation in these devices as well as how these forms of

social engagement is linked to dynamics of knowledge.

6.4. Network characteristics: uncertain effects on knowledge processes

Having described the context of the network and the various devices put in place to facilitate
knowledge dynamics, this section looks at how the various network characteristics may impact knowledge

dynamics.

First, the members of the networks, as well as the way in which the links develop between them,
carry tensions with regard to the objectives of EDUNET. Regarding its nodes, EDUNET networks strictly
speaking consist of schools of different levels. While the intended knowledge dynamics clearly includes
supporting teachers in mobilising and using research evidence, knowledge brokers or researchers are not
formally part of the networks. Key coordinators did stress that the EDUNET networks are about developing
a local ecosystem involving various stakeholders, and various knowledge brokers, such as research
institutions and training providers, also have an important role in the networks. As these actors are not
formally recognised as members of the network, they cannot systematically support teachers and school

leaders in defining their knowledge needs and link these to the scientific knowledge base.
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In addition, since EDUNET networks are mandated by the regional authority, tie formation is
defined by the mandate. This is specifically aligned to the original objective of the first project phase:
student pathways. However, with the change of objectives described earlier, network structures have not
been redesigned to strengthen ties aligned to the new objective of facilitating horizontal collaboration
among schools. The data suggests that some horizontal ties exist among schools, however, these are not
recognised (formalised) as part of the EDUNET network. EDUNET networks are not conceived as
distributed and flexible forms of organisations, but rather as pre-defined sets of members with specific
roles and responsibilities. The formal and fixed structure of the networks defined by the mandate may

prevent taking into account the existing “live” ties among individuals and schools.

Second, while the difference in the attributes of network members is valued, members lack some
explicit knowledge, which prevents a richer dynamic. In EDUNET, the different school levels have different
knowledge elements, which is consciously valorised through the various network devices. For example, in
the coordinators’ meeting, primary and secondary school heads made their special knowledge base explicit
(e.g. primary teachers knowing how to teach basic reading skills) and discussed how such knowledge can
be shared to help the other school level (e.g. secondary teachers who still have some students struggling
with such basic skills). At the same time, this seemed to be limited to specific areas of content knowledge.
A more intense dynamic, for example between practical and formal research knowledge, is not possible

without members having more diversified knowledge.

Third, the way the different network devices function is sometimes conflicting with the objective of
fostering local dynamics. In the case of locally initiated professional development, identifying teachers’
local needs clashes with a bureaucracy, which inhibits problem-based innovation. Due to the bureaucratic
process required to deliver this form of professional development, the regional authority needs to
pre-define its frames, which implies that the content is at least to an extent prescribed. The Academy also
explicitly pushes on knowledge transmission in particular fields such as neurosciences (this is the central
theme appearing regularly at professional development as well as events, where invited speakers give
lectures on particular aspects of neuroscience). A real support for defining local knowledge needs does
not exist. As a result, while the objective of some network devices is to induce a need-based pull approach
to professional learning, a push approach describes reality better. Concerning knowledge sharing
workshops, lack of time and resources were also perceived as barriers to realising the goal of this device

in terms of knowledge dynamics.

Fourth, the ambition of scaling local innovation through the EDUNET networks seems to encounter
systemic obstacles. No clear mechanisms have been designed and implemented to bring locally
constructed knowledge to the surface and share it at the regional level. Regional efforts focus on collecting
and rewarding local innovations, however the way they are presented in online platforms (e.g.
innovatheque) or regional events remains superficial. Such presentations are mainly promotional in nature,
are limited to minimal description of practice and do not allow for a deep understanding of new knowledge.

Understandably, the way in which such knowledge could be integrated in a more global knowledge base
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is even less discussed, as the step of consolidating new practices in knowledge is missing. As a result,
emerging local practices often stay local, in line with international research (Enthoven and de Bruijn,
2010r193)).

Fifth, the actors themselves show a great disparity in the professional knowledge mobilised,
depending on whether they come from primary or secondary education, from a given level of education,
or from a particular school discipline. The absence of moments of explicit reflection on existing knowledge,
prevents teachers from considering teaching and learning situations in a relevant way, and from really
discussing practices by explaining them. Indeed, teachers themselves rarely see their innovations as new
knowledge, rather they view them as projects that lead to new practices. For the majority of teachers of
the two case study schools it would probably be difficult, if not impossible, to formulate their work in terms
of knowledge (see Chapter 9). Knowledge remains largely tacit if teachers do not acquire the necessary
competences for codifying it. The EDUNET networks do not yet seem to offer specific support for such

reflection and codification processes to happen.

Finally, the governance of networks constitute a challenge. There seems to be a strong tension
between the Academy’s effort to decentralise and the highly centralised nature of education governance
in France. The frequent changes in regional leadership require the coordinators of EDUNET to re-justify
the legitimacy of the networks every time there is a new rector. Leadership changes involve regular
modifications of regional objectives, which implies a constant re-definition of the scope of the networks.
This manifests in an uncertainty around networks, which slows down the implementation of a real dynamics
in teachers’ knowledge. The lack of stable and sustainable coordination also inhibits the mobilisation of
local teams. Literature on school and local/regional-level educational leadership confirms that frequent

churn in leadership has a high social cost and affects teachers (Finnigan and Daly, 20173s0)).

Decentralised autonomy given to networks seems limited and lacks appropriate support
mechanisms and resources to facilitate the dynamics of knowledge mobilisation, construction and diffusion
within and among schools. These barriers prevent the identification of local needs and their transmission
towards the regional authority. In addition, creating horizontal collaboration sometimes deliberately breaks
traditional local hierarchies. This is the case when a network coordinator role is assigned to a primary
school head in a committee whose members include their hierarchical superiors (inspectors). As one
interviewee reported, such forced horizontality led to a shift of perception in some cases, while it remained
conflictual in others. In fact, horizontality is not a goal in itself, it needs to be evaluated in view of its impact
on professional cultures. What is at stake is the collective mobilisation and construction of knowledge in
order to solve local challenges and problems in an authentic way. It would also be necessary to facilitate
the diffusion of knowledge, which requires making them explicit and go beyond a superficial description of
pedagogical practices. School leaders play a key role in this process as they participate in working groups,
in creating a professional learning culture for their teacher teams and in coordinating the local network

(Leithwood, 20193s11). They develop partnerships between schools along common objectives such as the
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implementation of the curriculum, the development of basic skills, sharing of innovations, collaborative

work around student career support and pathways, and support for disadvantaged students.

6.5. Conclusion

In this chapter, | examined the context and the functioning of the supra-network under study and
identified factors that can be determining for such a social device to drive the dynamics of teachers’
knowledge. Data put in evidence the tensions between centralised governance of networks and the
inherently decentralised nature of the creation and sharing of professional knowledge and the emergence
of innovative teaching practices. Given this tension, the case study raises questions about the extent to
which the different network devices facilitate knowledge mobilisation, construction, diffusion and

integration.

Does locally initiated professional development provide opportunities for teachers to mobilise
knowledge that addresses local needs? Exploratory data suggests that bureaucratic injunctions can
impede needs-based knowledge mobilisation within communities of practice, as also suggested by
research on professional learning communities (Stoll and Seashore Louis, 2007113¢1). In addition, there may
be a tension between the push from central governance for knowledge transmission in particular fields and

their “pull discourse” emphasising the importance of building on teachers’ and schools’ real needs.

Of course, teachers and schools sometimes access available knowledge, interpret, translate and
transform it to meet their needs. But this knowledge seems to be largely external to their local practices.
The extent of the adaptation process — the possibility of mixing different types of knowledge, their
reinterpretation, transcription and transformation in a reflective and iterative process (Mausethagen, Prgitz
and Skedsmo, 20183s2;; Brown and Poortman, 2018207) — is questionable. Knowledge sharing workshops
are intended to facilitate these forms of dynamics locally within and across schools. However, lack of

allocated time and resources are perceived barriers to this.

A closer examination of specific networks shows that the knowledge dynamics underlying
networks is more complex than the administrative formalisation of relationships. Social ties involve
hierarchical relationships that can hamper horizontal social processes, and can limit the possibilities for
knowledge co-construction and diffusion. Tensions between horizontality and hierarchies matter for the
extent to which the various network devices allow for sharing and diffusion of knowledge. In addition,

mechanisms to bring locally constructed knowledge to the surface are not clear.

In sum, the case study demonstrated that the conceptual framework of social and knowledge
dynamics can be used for a structured sociological investigation of teachers’ knowledge in a networked
context. It showed that although knowledge creation and sharing may be a real interest of teachers and
local actors to respond to their challenges and needs, multiple social parameters are important for

facilitating such dynamics of knowledge in networks. In the next chapters, | will study these parameters to



190 |

understand the relationships between various network characteristics and knowledge dynamics in-depth

through quantitative and qualitative data.
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Chapter 7. Measuring teachers’
knowledge dynamics

This chapter investigates the two main research questions. First, “How can we characterise the
dynamics of teachers’ knowledge?”. More specifically, | aim to get insight into the types of knowledge
teachers engage with and the ways in which they mobilise, construct and diffuse knowledge. The first
aspect taps into structural dynamics, in particular that between formal research knowledge and
practice-based knowledge. The second aspect refers to functional dynamics, i.e. the various functions of
knowledge and its evolution.

A new conceptualisation of teachers’ knowledge dynamics — as described in the conceptual
framework in Chapter 4 — needs to be validated through empirical data. In this chapter, | set out a way to
measure knowledge dynamics and describe the quantitative instrument developed for this purpose. | apply
multiple approaches to validate this instrument. First, | examine whether the constructs established to
characterise the various dynamics are well captured through the questionnaire. Item analysis with
descriptive statistics of teachers’ knowledge dynamics in the EDUNET networks will be compared with
prior research wherever possible, and compared with qualitative data collected in two case study schools.
In this chapter, only minimal references are made to qualitative findings. | will present qualitative data in
Chapter 9 and bring together quantitative and qualitative results in a more extensive discussion in Chapter
10. Second, | conduct scale analysis and a test of the structural validity of scales with factor analysis. The

last sub-section in each knowledge dynamics dimension reports on the validation of the measures.

After a description of the data and the validation of the scales, the chapter looks into the second
research question: “How do social dynamics influence teachers’ knowledge dynamics?”. | will explore
relationships between the constructs through structural equation modelling. This chapter is primarily

focused on presenting the results, an in-depth discussion will be provided in Chapter 10.

7.1. How do teachers’ mobilise knowledge?

Research on teachers’ knowledge mobilisation finds its roots primarily in educational philosophy,
policy studies and educational sociology focusing on the teaching profession and professionalism. In
recent years, a lot of the scientific discussion has been motivated by a policy context, in which teachers’
engagement with research evidence has been promoted increasingly more strongly (see Chapter 3)

(Fenwick and Farrell, 201722¢9)). Research has raised attention to the complex ways in which occasionally
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conflicting evidence circulates (Fenwick, Nerland and Jensen, 20123s3)), as well as to tensions between
external formal knowledge sources, and the practical knowledge teachers need in making professional
judgement in their daily practice. Teachers’ situated understanding, technical knowledge and critical
reflection have been identified as key aspects of professional knowledge relating to teaching practice, but
often relying on theoretical research-based elements (Winch, Oancea and Orchard, 20151]). Research
has also problematised and investigated the way teachers use data — another increasingly predominant
element in policies shaping teachers’ social practice. When characterising how teachers mobilise
knowledge, | draw on this rich educational research. In particular, | investigate the types of knowledge
sources teachers access, the ways in which they interpret and evaluate them, and translate them into their
context. Knowledge mobilisation can not only occur through engaging with various sources, but also
through actively engaging in research processes. This is the second main aspect of knowledge

mobilisation examined.

7.1.1. What types of knowledge do teachers engage with?

Teachers draw on a range of knowledge sources in their daily practice, which have expanded
dramatically with the World Wide Web and with the increasing pace of knowledge production (Pedder,
James and MacBeath, 20053s4); Fenwick, Nerland and Jensen, 20123s3)). The various sources have often
been categorised based on the distinction between two dominant types of knowledge: theoretical and
practice-based knowledge, both of which can be explicit (codified) or implicit (Eraut, 20043s5). The
usefulness of this categorisation has been debated, partly because it does not appropriately reflect the
complexity of teachers’ knowledge, in particular how these forms of knowledge are intertwined in the
manifestations of professional practice (Winch, Oancea and Orchard, 2015s1). Indeed, a teaching toolkit
on the internet can be based on formal research (e.g. designed based on intervention studies), or can
originate from teaching practice (e.g. a lesson plan proposed by a teacher) without an explicit reference to
formal research. It is difficult to disentangle practical versus research-based sources. Nevertheless, such
a distinction between sources remains pertinent in the policy context that increasingly requires teachers to
use data and research (Mausethagen, Prgitz and Skedsmo, 20173s6)). Among the explicit knowledge
sources (i.e. those that are stored in symbolic representations as opposed to implicit sources such as

colleagues’ knowledge), the following are often distinguished:

e Formal academic knowledge sources: theories and research findings manifest in research papers,

reports, research summaries, etc.

e Practical knowledge sources: based on personal and professional experiences manifest in for

example, teaching toolkits and blogs.

e Data sources: any systematically collected and structured information (Schildkamp and Lai,
20133877). For example, administrative data (e.g. student absences, demographic data), classroom
test scores and national standardised test scores. (Pareja Roblin et al., 20143ss); Pedder, James
and MacBeath, 20053s84); Mausethagen, Prgitz and Skedsmo, 2017 3ss)).
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Mausethagen and colleagues (20173s6)) underline a key difference between mobilising practical
knowledge sources and formal sources, namely that these latter — be it research or data — require
“translation”. Teachers cannot directly implement these sources, rather they need to interpret them and
examine their suitability for their own context before integrating them in their practice (Mausethagen, Prgitz
and Skedsmo, 20173s6)). Another important aspect of the information explosion in general, and the
expansion of available resources for teachers in particular, is the need to verify their quality. Quality
concerns have not only been raised with regard to practical resources, but also with regard to research
(Winch, Oancea and Orchard, 2015p1)). Assessing quality involves judgement on whether the source is
“trustworthy, valid, reliable, grounded [...], dependable or believable” (Winch, Oancea and Orchard, 2015,
p. 20361).

Based on the above considerations, the questionnaire for teachers attempted to distinguish
between practical and formal knowledge sources, also asking about whether teachers verify the quality of
these sources (Table 7.1). As indicated above, it is not straightforward to distinguish between these
sources. For example, Pedder, James and MacBeath distinguished between reading research reports as
opposed to using the web as a source. This may be problematic because most research sources are today
accessible on the web, meaning that the latter category includes the former as a subset. To avoid this, the
questionnaire | developed names more specific types of sources, such as blogs, websites, magazines or
pedagogical resources, and distinguish them from research papers. | recognise that such a distinction may
not be clear-cut either. Therefore, it will be important to verify whether educational resources more
generally defined (as in items KD3-5) can be structurally distinguished from research defined more
narrowly (items KD7-9).

The last column of Table 7.1 shows the various aspects of knowledge mobilisation as described
above. Descriptive statistics for all 10 observed variables — scored on a scale from 1 (never) to 5 (almost

always) — are provided in Annex B and Figure 7.1.
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Table 7.1. Knowledge mobilisation constructs

Item Response options /
Item .
code Tentative scales
During your professional learning in the past 12 months, were you engaged inthe 1 Never
following? 2 Rarely (1-4 times a year)
Stem Where researchlliterature refer to topics related to teaching and learning. 3 Sometimes (5-9 times a year)

4 Regularly (1-3 times a month)
5 Aimost always (Once a week or more)

KD3 Reading educational blogs, websites/magazines? Engagement with resources

KD4 Adapting ar)d usiqg.peda.gogical resources other than the regular textbook (e.g. lesson Engagement with resources
plans, toolkits, activities) in your practice?

KD5 Verify the qual.ity.(.)f resources - blogs, articles, toolkits - for teachers (e.g. in terms of Engagement with resources
validity and reliability)?

KD7 Reading research papers on discipline-specific or general educational topics? Engagement with research

KD8 Verify the quality of research findings (in terms of validity and reliability)? Engagement with research

KD9 Analysing and interpreting research findings in terms of implementation in practice? Engagement with research

KD10 Accessing and interpreting student data (e.g. results, absences, social data)? Engagement (actively) in research

KD11 CoIIecting and analysing qualitative data (e.g. focus groups, interviews, video Engagement (actively) in research
observations)?

KD12 Collecting and analysing quantitative data (e.g. surveys, statistical analyses)? Engagement (actively) in research

KD13 Conducting action research (e.g. experimenting with specific pedagogical interventions Engagement (actively) in research

and measuring their impact)?

Data suggests that teachers engage more often with practical knowledge sources than with formal
research knowledge overall. However, almost half of the teachers report reading research papers regularly
or almost always. This is a very high proportion compared to results in similar surveys. For example, in a
pilot study conducted in the United Kingdom, only 20% of teachers reported consulting research-based
documents a lot (Nelson et al., 20173s9]). In an OECD pilot study covering five countries, more than half of
teachers reported reading research papers in four out of five countries (Sonmark et al., 20173g)), this
survey however did not ask teachers about the frequency of accessing research. In the context of growing
expectations towards teachers to use research both internationally and in France (see Chapter 3),
reporting such high levels of mobilisation of research knowledge may also be at least partly attributed to
social desirability bias. The qualitative interviews suggest that teachers mainly access theoretical
knowledge in training sessions, on dedicated websites for professionals and social media such as twitter

and facebook (see Chapter 9).

Accessing and reading research papers is only the first step in research use. In order that research
feeds into teaching practice, teachers also need to interpret findings and examine their applicability in
practice. However, more than half of the teachers reported that they never or only rarely do that. Among
those who often read research, this proportion is considerably less, only around 23%. Logically, there is a
high and significant positive correlation between reading research, verifying its quality (.66, p<0.01), as

well as between reading and interpreting research for implementation (.66, p<0.01).

Teachers seem to trust the quality of formal knowledge sources much more than that of practical
knowledge sources. Some 58% of teachers verify the quality of educational resources often (regularly or

almost always), whereas one in every four teachers never or rarely does so. Concerning research, only
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less than one third of teachers verify the quality often, and half of them never or rarely do. This could be
slightly worrying if individual teachers engage with different sources. However, knowledge mobilisation can
be part of teachers’ collective work, in which case, it is possible that quality gatekeeping is the responsibility

of a particular teacher (or a small group of teachers) who do this for the collective good.

Figure 7.1. Teachers’ knowledge mobilisation — Percentage of teachers reporting to engage in
knowledge mobilisation activities

Knowledge mobilisation

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
KD3 Reading educational blogs, websites/magazines? 6% 12% 14% 24% 44%

KD4 Adapting and using pedagogical resources other than the regular textbook (e.g. lesson plans,

. R . 2% 7 % 529
toolkits, activities) in your practice? & 28 S0% i

Engagement with
practical resources

KD5 Verify the quality of resources - blogs, articles, toolkits - for teachers (e.g. in terms of validity and

100%

reliability)? 0% % 18% S *
< KD7 Reading research papers on discipline-specific or general educational topics? = 6% 21% 25% 33% 15%
E=S
H
- <
ISl
qg’ 3 KD8 Verify the quality of research findings (in terms of validity and reliability)? 22% 28% 20% 20% 10%
S8
@
2
w KD9 Analysing and interpreting research findings in terms of implementation in practice? 22% 30% 23%
€
§ KD10 Accessing and interpreting student data (e.g. results, absences, social data)? 8% 17% 23% 31% 21%
¢
£
= KD11 Collecting and analysing qualitative data (e.g. focus groups, interviews, video observations)? 38% 29% 18% 12% 4%
2
k]
@
TE' KD12 Collecting and analysing quantitative data (e.g. surveys, statistical analyses)? 43% 31% 19% 7%
Q)
&
an KD13 Conducting action research (e.g. experimenting with specific pedagogical interventions and
& s (e8 exp . . g P P 608 30% 30% 21% 13% 6%
c measuring their impact) ?
i}
Never Rarely (1-4 times a year) Sometimes (5-9 times a year) M Regularly (1-3 times a month) W Almost always (Once a week or more)

7.1.2. Teachers’ active engagement in research

To further explore the way teachers mobilise knowledge, the questionnaire also asked about the
ways in which they engage actively in research (Table 7.1). Research on teaching and learning can involve
a wide range of methods and is not limited to experiments or intervention studies (Nutley, Powell and
Davies, 2013209)). A source of motivation for engaging in research for teachers is to seek support for their
decision-making (Kvernbekk, 2011p219)). Collecting, analysing and using data can for example, assist
decision-making. Accessing data could in theory be considered simply as a form of engaging with a specific
type of resource, and accordingly, some narrow definitions do not consider data use as a form of active
engagement in research (Nelson et al., 20173s9)). In reality, however, data use is most often part of a more
complex process, which involves analysing, interpreting data, as well as implementing results in practice
(Kippers et al., 20183907). This activity can thus also be seen as a form of active engagement in research.
One specific form of research that has been promoted also by education policy is action research (see
Chapter 3). Some studies consider only “accessing and using externally-produced academic or
professional research” as research engagement, and do not list action research among these (Nelson

etal., 2017, p. 12;389]). Others acknowledge that action research almost always involves engaging with
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external sources, and recognise it as a form of research producing context-specific evidence (Colucci-Gray
et al., 2011391;; Manfra, 2019302;; Cochran-Smith and Lytle, 2009393)). Because action research involves
systematic enquiry about teaching practice (Cochran-Smith and Lytle, 2009393)), in this research | consider

it as a form of active engagement in research.

Data shows that teachers engage much less often actively in research than they access and
engage with research sources. Only 16% of teachers report collecting and analysing qualitative data often
(regularly or almost always), 8% report doing the same with quantitative data, while 18% conduct action
research often. Around one third of teachers never engage in these activities (38%, 43%, 30%
respectively), which also means that around two third at least sometimes do. This proportion is actually
high compared to other datasets. For example, in the OECD’s pilot study less than half of the teachers
reported that they engage in these research activities in four out of five countries for each of the three
activities (Sonmark et al., 20173¢)). Using student data is the most common form of engagement in
research: more than half of the teachers report accessing and interpreting student data often, and only 8%
of them never does so. This is in line with previous research: for example, in a pilot study in the United
Kingdom, using student performance data was the most frequently reported source of influence on

teaching approaches (Nelson et al., 20173s9)).

Overall, teachers report varying levels of engagement in different forms of knowledge mobilisation,
but activities within the categories established conceptually seem to converge. | will now examine if the

assumed structure of engagement with research and active engagement in research can be validated.

7.1.3. Factor analysis of knowledge mobilisation constructs

Factor analytical methods allow for verifying the underlying structure of data. In particular, it is
important to validate the knowledge mobilisation constructs presented in the previous section, i.e. to
investigate whether they indeed measure the latent constructs indicated in Table 7.1. A three-factor
structure would correspond to the conceptual definition, where engaging with educational resources more
generally (KD3-5) is distinguished from engaging with research (KD6-8), whereas a two-factor model would
not distinguish these. Adequacy tests'® show that the data is appropriate for conducting exploratory factor

analysis (henceforth EFA). Parallel analysis (Schmitt, 2011394]) suggests a three or two factor structure.

| tested both models with confirmatory factor analysis. Both the three- and the two-factor model fit
the data significantly better than a model with only a single latent factor for knowledge mobilisation, (x2
difference = 111.187 and 200.16 respectively, with p<.001 in both cases). As conceptually both models
are plausible, in order to decide which one to use, | compared model fit. Fit indices clearly showed a better
fit of the three-factor structure, which suggests that practical knowledge sources can indeed be structurally

distinguished from sources of formal research knowledge (Table 7.2).

16 Bartlett's test of sphericity — Chi square’s p-value = 0; Kaiser-Meyer-Olkin [KMO] Test = 0.864.
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Table 7.2. Comparison of three- and two-factor models through CFA

3-factor model 2-factor model
X2 33.0445 65.874
Degrees of freedom 32 34
CFl (scaled) 991 978
RMSEA (scaled) .058 .088
90% Cl for RMSEA (scaled) (.036; .079) (.069; .107)
SRMR 039 .058

The indicators all show significant positive factor loadings, with standardised coefficients ranging
from .597 to .889. There are significant positive correlations among all the latent factors, indicating that
teachers who showed high levels of engagement with resources / research, also showed high levels of

active engagement in research (see Annex B).

Ordinal alpha values were computed to verify scale reliability (Table 7.3). The lowest alpha value
is that of the engagement with educational resources scale. While for three items, it can be accepted in
social research (see Chapter 5), this scale should be improved in the future. In the engagement in research
scale, not surprisingly, it is “Accessing and interpreting student data” (KD10) that stands out (alpha drop =
.864). This is in line with the conceptual assumption that this item belongs less clearly to engaging in
research.

Table 7.3. Internal consistency of knowledge mobilisation scales

Scale Number of items Ordinal Alpha
Engagement with resources 3 748
Engagement with research 3 875
Engagement in research 4 836

Overall, the statistical results and conceptual considerations suggest that the three-factor model
is both meaningful to work with and satisfies basic statistical requirements. Therefore, | will use this model
in the following analysis. Nevertheless, future research could improve the instrument, most notably by
strengthening all three scales and further validating them through larger samples and other educational

contexts.

7.2. How do teachers co-construct knowledge?

Social, organisational and educational research have developed the concepts of knowledge
construction, knowledge creation and knowledge building in an effort to understand the processes and
practices of learning and innovation in different contexts. These terms are sometimes used
interchangeably, but sometimes denote particularly defined notions. Knowledge construction is often
associated with constructivist theories that see learning as an active process of meaning making and
construction rather than as the passive acquisition of already existing external knowledge (see Chapter 2).

Social theories brought the importance of the social context to this notion, emphasising the collective nature



198 |

of knowledge construction. Paavola, Lipponen and Hakkareinen (2004(71;) opt for using the term
“knowledge creation” to distinguish more modern theories from traditional social constructivism. The
authors contrast three influential models: Nonaka and Takeuchi’s knowledge creation model (Nonaka and
Takeuchi, 1995(1121), Engestrom’s expansive learning (Engestrém, 20011161)) and Bereiter's knowledge
building model (Scardamalia and Bereiter, 1994395)). While they note that the emphasis is on different

elements in each of these models, Paavola and colleagues also identify a number of similarities:
e the centrality of the dynamics of knowledge creation and the pursuit of newness

e bringing mediating elements such as objects, activities and dialectics to the process of knowledge

creation to oppose mentalism and cartesian dichotomies

e seeing knowledge creation as a social process: social interaction as a fundamental cognitive

resource
e importance of the role of the individual in knowledge creation

e emphasising types of knowledge beyond propositional and declarative knowledge such as tacit

knowledge or knowledge embedded in practice
e stressing the role of conceptual artefacts and making knowledge explicit in innovative processes

¢ interactions develop around and through shared objects such as concrete products, conceptual

artefacts, practices and activity (Paavola, Lipponen and Hakkarainen, 200471)).

Teachers construct knowledge individually as they reflect on their own practice, interpret and
implement research and other resources in their practice. However, the social nature of knowledge
construction, put in evidence by social and organisational research, has gained in importance in the past
decades. Teachers construct collective knowledge socially, through collaborating with their colleagues and
other actors (Wenger, 1998122); Lave and Wenger, 19911077). Working with others also constitutes a major
set of new roles and responsibilities that the current policy context imposes on teachers as demonstrated
in Chapter 3. Collaboration goes beyond teachers’ immediate community of practice, and involves crossing
the boundaries of their school, as well as their profession: teachers today often work with teachers from
other schools as well as with other actors including researchers, teacher educators and professionals from
other sectors (Fenwick, Nerland and Jensen, 20123s3)). Knowledge construction in professional practice
thus needs to be investigated beyond the individual teachers to include their social as well as material

context (Fenwick, Nerland and Jensen, 2012(3s3)).

The aspects identified as common to knowledge creation in innovative communities by Paavola
and colleagues also integrate the elements of each main theoretical approaches laid out in Chapter 2
(cognitive, organisational, social and socio-material) that are relevant for capturing the complexity of
teachers’ knowledge construction. Therefore, knowledge construction in my research adopts Paavola and
colleagues’ common aspects, and is understood as a collaborative process mediated by shared objects
(van Aalst, 2009306; Paavola, Lipponen and Hakkarainen, 2004(71;). This corresponds to a broadly
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interpreted socio-material perspective, which includes teachers’ social interactions and extends the social
perspective to the material world to incorporate their interactions with objects, tools, resources and
conceptual artefacts (Fenwick, Nerland and Jensen, 2012(3s3)).

With regard to teachers’ social network, earlier studies often focus on knowledge construction in
more restricted communities of practices or professional learning communities such as teachers within a
school, while less research has been conducted on wider networks. Yet, new forms of knowledge often
emerge when traditional boundaries are crossed (Dillon, 2008;397); Engestrom, Engestrom and Kéarkkainen,
19951190); Akkerman and Bakker, 2011165)). Comparing the extent to which teachers engage in joint
activities in smaller versus larger networks is therefore necessary to understand knowledge construction.
Consequently, the questionnaire distinguished two social circles: colleagues (i.e. teachers from the same
school) and teachers or partners from other schools. The items were the same for both groups capturing
a) the ways in which teachers collectively reflect on instruction, b) co-design, co-develop and co-deliver
instruction, and c¢) engage in innovation by developing new ideas and projects related to teaching and
learning Table 7.4.

Table 7.4. Knowledge construction constructs

Item Item Response options /
code Tentative scales

How frequently did you participate in the following activities in the past 12 months? 1 Never i
[Double-scale item with two columns] 2 Rarely (1-4 times a year)

Item . Y k 3 Sometimes (5-9 times a year)
.1 items: With my colleagues: ‘
stem 2 items: With teachers/partners of other schools: 4 Regularly (1-3 times a month)
‘ : : 5 Almost always (Once a week or
more)

KD27.1 | We reflect on the learning development of individual students jointly with... Reflection on instruction
KD28.1 | We reflect on teaching and learning challenges related to the school context jointly with... Reflection on instruction
KD29.1 | We observe each others’ classes to provide feedback. Reflection on instruction
KD30.1 | We jointly produce teaching materials. Instruction
KD31.1 | We prepare lessons together. Instruction
KD32.1 | We teach jointly as a team in the same class. Instruction
KD33.1 | We develop new ideas on how to teach a particular subject. Instruction / Innovation ?
KD34.1 | We develop interdisciplinary projects to help students develop competences. Innovation
KD35.1 | We develop initiatives that concern students and teachers across grade levels. Innovation
KD36.1 = We develop cross-school projects. Innovation
KD37.1 | We develop projects across school types. Innovation
KD27.2 | We reflect on the learning development of individual students jointly with... Reflection on instruction
KD28.2 = We reflect on teaching and learning challenges related to the school context jointly with... Reflection on instruction
KD29.2 | We observe each others’ classes to provide feedback. Reflection on instruction
KD30.2 | We jointly produce teaching materials. Instruction
KD31.2 | We prepare lessons together. Instruction
KD32.2 | We teach jointly as a team in the same class. Instruction
KD33.2 | We develop new ideas on how to teach a particular subject. Instruction / Innovation ?
KD34.2 | We develop interdisciplinary projects to help students develop competences. Innovation
KD35.2 | We develop initiatives that concern students and teachers across grade levels. Innovation
KD36.2 | We develop cross-school projects. Innovation

KD37.2 | We develop projects across school types. Innovation
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Descriptive statistics for all 22 observed variables — scored on a scale from 1 (least frequent) to 5
(most frequent) — are provided in Annex B. It is important to note the considerable proportion of missing
data (~20%) in the variables referring to knowledge construction with teachers and partners from other
schools. The reason for this may be technical: the questionnaire had a double scale for each item, the first
one referring to teacher colleagues, and the second to teacher/partner from other schools. It is possible
that this format was not clear enough and respondents thought they had answered the question by clicking
an option in the first column. However, it may also indicate that some of these items were not so relevant

for the wider network and respondents simply skipped that response instead of answering “Never”.

7.2.1. Reflecting on practice

Although present already in Dewey’s work, reflection on practice as a form of constructing
professional knowledge has become central since Schon’s influential book “The reflective practitioner”
(Schon, 1984)). Of particular relevance is Schdén’s concept “reflection-on-action”, which refers to
interpreting and analysing teaching practice after the “action” of teaching, and which is considered a
fundamental form of learning and knowledge construction (Eraut, 199539g)). Social interactions and
collaboration can support reflection because teachers engage in shared meaning making (Garet et al.,
2001399); Tse, 2007100)). Reflecting on teaching and learning, observing each other in the classroom,
discussing specific practices are fundamental elements of teacher learning and as such of knowledge
construction (Vangrieken et al., 2015i31g)). Three of these elements are explored in my survey: peer
observation and reflection on teaching and learning at two different scales: related to individual students
and related to the school context.

The vast majority of teachers report that they engage in reflection often (regularly or almost always)
both on the development of individual students and on broader teaching and learning related challenges
(72% and 61% respectively) (see Figure 7.2). However, a considerably smaller proportion of them observe
each other in the classroom: almost three in four teachers never engage in peer observation. This
privatisation of teaching practice was also reported in the exploratory interview and in the case study

interviews, and explained by fear of judgement. One school leader formulated it as follows:

Because teachers are always quite closed, and they are always afraid of judgement. Because we have an
institution ... so we are breaking it down, but we have the impression that when we present our work to someone

then we will be judged.

These results are very much in line with large-scale international surveys such as TALIS. Almost
80% of teachers in France reported never observing other teachers’ classes, which is the third highest
proportion compared to other countries, although similar to Spain and Portugal for example (OECD,
2014401). The same dataset also showed that engaging in discussions about the learning development of
specific students is more common in most countries: in France, almost all teachers reported having such

discussions (OECD, 2014p01)). This difference is in line with international research on teacher learning,
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which has demonstrated that teachers are cautious to engage in real critical reflection so as to avoid
conflicts (Ohlsson, 2013p402;). The privatisation of teaching practice has also been put in evidence by

numerous scholars (McLaughlin, 201 1po3); Little Warren, 1990404)).

Teachers engage significantly less in reflection with their wider networks (see Figure 7.3): around
40% never reflect on individual students with external partners, and around one third never does so on
teaching and learning challenges related to their school context. This could be because teachers may
consider that external partners have less relevant reflections to share with regards to student and
school-specific issues. However, it is interesting to note that slightly more than one in ten teachers report
reflecting on such aspects with external partners at least a few times a year. The qualitative interviews
revealed that the EDUNET networks indeed function as a liaison between school types. Several lower-
secondary teachers reported working with primary school colleagues to facilitate student pathways. This
type of collaboration involves mutual class visits and joint reflection on core competences for example.
Interestingly, some reported these forms of collaboration only with their wider network, i.e. teachers from

a different school type, but not within their own schools.

Figure 7.2. Knowledge construction with teacher colleagues

Knowledge construction with teacher colleagues
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s KD27.1 ..we reflecton the learning developmentof individual studentsjointly. 3%  12% 14%
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7.2.2. Designing instruction

Shared objects that mediate knowledge construction have been emphasised in the various models
of innovative communities. They incorporate conceptual artefacts, actual products as well as activities
embedded in practice (Paavola, Lipponen and Hakkarainen, 2004[71). In the case of teachers, these
objects are related to their everyday social practice that involves planning lessons, delivering instruction,

and correcting students’ work. A socio-material aspect of collective knowledge construction looks at the
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way teachers engage in collaboration related to these objects and activities. My questionnaire captures

the most common of these:

e producing teaching materials: actual products as shared objects, in line with Nonaka and

Takeuchi’'s knowledge creation model

e preparing lessons together and teaching jointly: engaging in an activity that mediates knowledge

construction, in line with Engestrém’s activity theory.

In educational research, Grasel and colleagues constructed a questionnaire to investigate forms
of teacher collaboration to examine how teacher training can foster teacher collaboration (Grasel et al.,
2007332). Their study validated three scales, of which the co-construction scale contained six items with
high factor loadings (see Annex B). | adapted four of the six items for my research (KD30-KD33 in
Table 7.4).

Only less than a quarter of teachers report engaging in any of these forms of co-constructing
instruction often (almost always or regularly). The majority of teachers, more than 70%, report that they
produce teaching materials jointly or prepare lessons together at least a few times a year. However,
teaching jointly is a less typical form of co-construction among teacher colleagues: 58% of teachers never
do that. This is in line with the results of large-scale international studies: in TALIS 2013, 62.7% of French

lower-secondary teachers reported never teaching jointly (OECD, 2014401)).

Perhaps more interestingly, over 40% of teachers claim that they never develop new ideas on how
to teach a particular subject jointly with their colleagues. This is surprising because teachers tend to have
a strong disciplinary focus in France, where teacher training traditionally focuses on pedagogical content

knowledge in Shulman’s terms, or didactics (Allal, 2011 405)).

Teachers co-construct knowledge through instructional design significantly less with their wider
networks: over 60% of them report that they never engage in these activities with teachers or partners from
other organisations. This data suggests that the activity of instructional design is both socially and spatially
bounded. The social-material environment in which knowledge construction takes place consists of
teachers, the classroom with the students of a particular class or more broadly with the set of classes they
teach, and the instruction-related objects (lesson plans, materials) and activities (instructional design). This

space is occasionally extended to involve teacher colleagues, but remains mostly bounded by the school.

7.2.3. Innovation

Another key aspect of knowledge construction is the generation of something new (Paavola,
Lipponen and Hakkarainen, 200471)). Innovation often emerges when actors’ collective reflection involves
crossing certain boundaries. Akkerman and Bakker describe a boundary as a “sociocultural difference
leading to discontinuity in action or interaction” (Akkerman and Bakker, 201116s)). Crossing these

boundaries play a major role in innovation by bringing out differences between practices (Akkerman and
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Bakker, 2011p168)). To capture the innovation aspect of knowledge construction in terms of boundary

crossing, the boundaries typically present in teachers’ practice need to be identified.

The primary focus of teaching practice relates to teaching methods, and in particular to those
specific to a subject. Innovation in teaching methods with regard to a specific subject is thus the first level.
As noted above, in secondary education, disciplines constitute a major boundary in France both in terms
of social interaction (teachers tend to collaborate more with their colleagues in the same discipline) and in
terms of knowledge construction, which often remains subject-specific. Crossing disciplinary boundaries
is therefore the second type of innovation. School grades define another typical boundary for knowledge
construction. In primary education, many teachers in France specialise in one particular school grade and
teach that grade only throughout most of their career. As one major platform for exchange among teachers
relates to the class they teach, new ideas, projects or knowledge often relate to specific grades in
secondary education as well. The third type of innovation captured in the questionnaire thus relates to
cross-grade knowledge construction. The school organisation is the most tangible physical and social
boundary in terms of innovation, and cross-school innovation is therefore the fourth level addressed in the
questionnaire. Finally, school levels (pre-primary, primary, lower and upper secondary) also delimit spaces,
which are often not easy to permeate. In France, future primary and secondary teachers’ initial training is
separate (Normand, 2012j406}; 2020p407;). The main focus for pre-primary and primary teacher candidates
is on pedagogy, while for secondary teacher candidates it is on subject content. This also means that
teachers of different levels often seek different types of professional development opportunities (Normand,
2012p406); 20201077), so the space where actors from different school types can develop new ideas and

reflect collectively needs to be consciously created.

Figure 7.3. Knowledge construction with the wider network

Knowledge construction with the wider network
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Data confirms that the boundaries defined above are gradually more difficult to permeate. Only
12% of teachers never develop interdisciplinary projects, the proportion of teachers never developing
cross-grade initiatives is double (25%), some 36% never work on cross-school projects, and almost half of
the teachers (43%) never develop projects across school types with their colleagues. Nevertheless, these
data also imply that the majority of teachers engage in the different types of boundary-crossing innovation
at least from time to time. More than one teacher in four report that they often (regularly or almost always)
work on interdisciplinary projects and around 16% of teachers often engage in collective work across

grades.

Data also confirms that school organisations do not only constitute a physical but also a social
boundary in terms of innovation. The majority of teachers report that they never engage in
boundary-crossing innovation with colleagues from outside their schools. Those who often develop new
ideas and projects with external partners are rare, the percentage of this teacher population remains under
6% for all types of innovation defined in the questionnaire. However, we cannot claim that such
collaboration is non-existent, around 20-30% of teachers engage in such activities occasionally. The
qualitative interviews reveal that the collective work of teachers from different school types usually relates
to student pathways in the framework of the EDUNET networks. In this case, it is the teachers teaching
“boundary grades”, i.e. the first or last grades of a particular school type, who are involved. Questionnaire
data only partially confirms this: teachers teaching grade 6 (the lowest grade) in lower-secondary schools
report engaging slightly more in cross-school type collaboration than their colleagues not teaching
boundary grades. Similarly, teachers of the last grade in kindergartens tend to engage in this type of
knowledge construction slightly more than their colleagues. Such link cannot be observed between lower-

and upper-secondary schools in the data.

Overall, data shows that reflection on individual students, and on teaching and learning more
generally is the most frequent form of knowledge construction. Teachers’ social ties are stronger with their
immediate colleagues when it comes to professional collaboration. Nevertheless, a smaller proportion of
teachers also work with their wider social network. To better understand the drivers and barriers of social

knowledge construction, | will first examine the underlying constructs of this dimension.

7.2.4. Factor analysis of knowledge construction constructs

This dimension is clearly more complex and several models are plausible based on conceptual
considerations. One option is that the two main constructs are based on the social group in which teachers
construct knowledge: with colleagues and with the wider network (Model 1). Another option is that there
are subscales in both social groups. The subscales can correspond to the tentative constructs defined in
Table 7.4, which makes six factors altogether (Model 2). It is also plausible that reflection on instruction
and instruction cannot be distinguished because teachers perceive these activities as very much
connected, leading to four factors, two in each social group (Model 3) (Table 7.5). In addition, for Model 2
and 3, we can suppose an underlying factor corresponding to the social group. | tested all models through

CFA to compare fit.
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Table 7.5. Theoretical knowledge construction models

Item Model 1: 2 factors Model 2: 6 factors Model 3: 4 factors
code
KD27.1 ) i o
KD28.1 Reflection on instruction with
colleagues

KD29.1

KD30.1 Instruction with colleagues
KD31.1

KD32.1 KC with colleagues
KD33.1

KD34.1

KD35.1

KD36.1

KD37.1

KD27.2 ) ) } i
KD28.2 Reflection on instruction with the

wider network

Instruction with colleagues

Innovation with colleagues Innovation with colleagues

KD29.2

KD30.2 Instruction with the wider network
KD31.2

KD32.2 KC with wider network

KD33.2

KD34.2

KD35.2

KD36.2

KD37.2

Instruction with the wider network

Innovation with the wider network Innovation with the wider network

Unfortunately, none of the models showed fit (Table 7.6), nor did they improve considerably after
a few steps of modification based on the modification indices. This part of the instrument thus does not
seem to measure any clear latent constructs. Only statistics of individual items will be used for further
analysis.

Table 7.6. Comparison of conceptually plausible models of knowledge construction through CFA

Model 1: 2 factors Model 2: 6 factors Model 3: 4 factors
X2 928.97 837.70 912.51
Degrees of freedom 208 208 208
CFl (scaled) 838 859 842
RMSEA (scaled) 132 124 131
Cl for RMSEA (scaled) (.124; 141) (.115; .132) (.122; .140)
SRMR 146 150 151

In future research, this component could be improved in various ways. First, it is possible that
teachers construct knowledge in their immediate community (colleagues) in very different ways than with
their wider network. In this case, a different set of knowledge construction forms should be distinguished
for the two social circles. The data seems to underpin this assumption: clearly the proportion of teachers
reporting to engage in the activities captured in this questionnaire with their wider network is very small.

Qualitative interviews suggest that this does not necessarily mean that teachers do not engage in
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knowledge construction beyond the boundaries of their smaller community of practice. Two main forms of
such boundary-crossing work emerged from the interviews: primary and lower-secondary school teachers
collaborating related to student pathways, and certain subject teachers collaborating across schools of the
same school level. However, these types of collaborations are restricted to teachers with certain
characteristics, for example teaching the first or last grades of a school level (primary, lower or

upper-secondary).

Model misfit could partly be due to the high rate of missing values in the items related to knowledge
construction with the wider network. It is worth testing the dimension relating to the immediate social circle,
i.e. construction with teacher colleagues separately. EFA for this dimension suggests the three-factor
solution — reflection, instructional design and innovation — which is in line with the theoretical assumption.
The only difference is that KD29.1 (observing each other and giving feedback) clearly loads on the
instructional design rather than the reflection factor. This unfortunately means that only two items remain
to measure the Reflection construct. CFA of this three-factor model yields a better fit, although still not
perfect (Table 7.7). The first modification index suggests adding the residual covariance of items KD36.1
and KD37.1. This makes sense theoretically, as these two items measure closely related aspects:
developing cross-school projects and cross-school type projects. After modifying the model, the fit
becomes acceptable. Factor loadings are all above .5, with only two items (KD29.1 and KD37.1) that have

loadings lower than .6. The ordinal alpha values show a good internal consistency of the scales (Table 7.8).

Table 7.7. Knowledge construction with teacher colleagues through CFA

Model 1: 3 factors Model 2: 3 factors
modified
X2 92.311 52.657
Degrees of freedom 41 40
CFI (scaled) 964 .984
RMSEA (scaled) .098 .067
Cl for RMSEA (scaled) (.081;.116) (.048; .087)
SRMR .061 .046

Table 7.8. Internal consistency of knowledge construction with teacher colleagues scales

Scale Number of items Ordinal Alpha
Reflection 2! 888
Instructional design 5 859
Innovation 4 841

7.3. How is knowledge diffused?

Understanding how knowledge spreads has become an important focus in social sciences, in
particular in economics and sociology, in the past few decades. The sociological theory of diffusion

investigates how social structures and processes diffuse innovation. As noted in Chapter 3, Rogers
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(1962256)) in his seminal work identified four elements of innovation diffusion: the innovation
itself, communication channels, time and the social system. The social system element of diffusion
includes both the broad impersonal social structure with its mass information channels such as media and
the more informal social networks set up of interpersonal relationships (Greenhalgh et al., 200457;). This
latter is the dominant social tissue for innovation diffusion (Greenhalgh et al., 2004(57). Social network
theory has been one of the major methodological frameworks to investigate knowledge diffusion in social
networks, i.e. the ties and social interactions among actors. The bulk of sociological and economics
research has been specifically focusing on innovation diffusion [e.g. (Rogers, 19622s6); Larson and
Dearing, 2008;257;; Greenhalgh etal., 2004s71)]. However, given the intimate relationship between
innovation and knowledge discussed in Chapter 3, both the theoretical frameworks and the findings of

these studies are relevant for understanding the diffusion of knowledge more broadly.

A systematic review of diffusion in service organisations by Greenhalgh and colleagues
distinguishes between diffusion, which is unplanned, informal spread, and dissemination, which is an
active, planned and often formal process of spread (Greenhalgh et al., 200457;). The review identifies a
number of fundamental components for diffusion and dissemination, which can be grouped in the following

broad social network concepts:
e Network structure: for example, formal/informal, horizontal/vertical network structure

e Network ties: E.g. those based on homophily (similarity in socio-economic, professional and

cultural backgrounds) are important for spreading innovation

e Network nodes: Opinion leaders (persons having a particularly strong influence on others’ beliefs
and actions), champions (key individuals supporting a certain innovation) and boundary spanners
(those who mobilise their social ties both inside and outside the organisation to link the organisation

to the outside world) constitute a key type of node in a network

e Network devices: Formal dissemination programmes used consciously to spread the innovation
(Greenhalgh et al., 2004s7)).

The understandings and findings of these sociological studies are applicable for the social group
of teachers. Teachers’ knowledge is diffused through their social interactions that take place in a number
of forms and platforms. A major precondition for knowledge diffusion is the absorptive capacity for new
knowledge, which includes the ability to identify, interpret, translate, recodify and share new knowledge
(Greenhalgh et al., 200457; Farrell, Coburn and Chong, 2019u0s)). For teachers, this can manifest in
mediation activities such as synthesising and presenting knowledge from both internal and external
sources to the community. Professional development is a major platform for knowledge diffusion in the
case of teachers, which can have spillover effects on the whole teacher community within a school, not
only those who directly participate in training (Sun et al., 2013j409)). Communication platforms include
face-to-face interactions such as meetings, workshops, training, informal discussions, as well as digital

communication technologies. As Greenhalgh and colleagues’ review demonstrates, boundary-crossing is
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not only important for the construction of knowledge, but also for its diffusion (Greenhalgh et al., 200457)).

Teachers’ links to external partners is thus fundamental for playing a boundary-spanning role. These

aspects are captured in 20 items in the questionnaire. Descriptive statistics for all observed variables —

scored on a scale from 1 (never) to 5 (almost always) — are provided in Annex B.

Table 7.9. Knowledge diffusion constructs

Item code Item Respon.se options/
Tentative scales
1 Never
2 Rarely (1-4 times a year)
Stem How frequently did you do the following in the past 12 months? 3 Sometimes (5-9 times a year)
4 Regularly (1-3 times a month)
5 Almost always (Once a week or more)
KD38 | participate in local training initiatives. Professional learning
KD39 | organise meetings / workshops. Dissemination
KD40 | facilitate activities in meetings / workshops. Dissemination
KD41 | prepare materials in advance to meetings / workshops (e.g. presentation, Dissemination
classroom video or observation, project plan).
KD42 | participate actively in knowledge sharing workshops. Professional learning
KD43 | draw conclusions from knowledge sharing workshops on my teaching practice Professional learning
(e.g. lessons learnt for methods, list of ideas to experiment with).
KD44 | share with my colleagues what | learnt in training or workshops. Professional learning
Stem During your professional learning in the past 12 months, were you engaged
in the following?
Where research/literature refer to topics related to teaching and learning.
KD14 Writing a synthesis of researchl/literature? Mediation of research
KD15 Giving a presentation of research/literature? Mediation of research
KD17 Designing teaching materials or tools based on research/literature? Mediation of research
1 Never
2 Rarely (1-4 times a year)
Stem 3 Sometimes (5-9 times a year)
How frequently have you collaborated with the following actors on pedagogical 4 Regularly (1-3 times a month)
projects during the last 12 months? 5 Almost always (Once a week or more)
KD52 Departmental inspectors Partners
KD53 Teacher educators Partners
KD54 Educational researchers Partners
Professional from a related sector (e.g. social or youth worker, educator of Partners
KDS5 students with special education needs, mental health professional)
1 Never
Stem How frequently did.yoq share your teaching resources or knowledge about § garelyi-(1-4 tlnjes.a vear)
teaching and learning in the past 12 months in the following ways? ometimes (5-9 times a year)
4 Regularly (1-3 times a month)
5 Almost always (Once a week or more)
KD44x (a) by email/message Communication channels
KD45 (b) on a serverfintranet Communication channels
KD46 (c) on an online platform for teachers (e.g. ViaEduc, Padlet) Communication channels
KD47 (d) in social media groups for teachers (e.g. facebook, linkedin groups) Communication channels
KD48 (e) in meetings Communication channels
KD50 (f) in workshops or conferences Communication channels
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7.3.1. Professional learning, dissemination and mediation

The analysis of teachers’ social network has demonstrated that participating in professional
development programmes does not only disseminate knowledge to the participants, but it also results in a
spillover effect (Sun et al., 2013uo09)). This indirect knowledge diffusion can be as important as direct
disseminations (Sun et al., 2013u09]). The knowledge diffusion dimension of the questionnaire thus asked
teachers about the ways in which they engage in some of the dominant forms of professional learning such
as workshops and training sessions. Some of these are specific to the context of EDUNET networks: local
training initiatives and sharing workshops are knowledge diffusion platforms specifically designed and
promoted in the Academy of Bel-Mondo (see Chapter 6). The questionnaire captures two dimensions: the
ways in which teachers participate in forms of professional learning, and the ways in which they actively
facilitate such platforms. This latter corresponds to a more conscious effort of dissemination (Table 7.9).
In terms of professional learning, drawing conclusions from workshops (KD43) stands out slightly, as it
captures the effect of the activity, i.e. the use of new knowledge, which falls almost into the dimension of
knowledge mobilisation. Sharing new knowledge with colleagues (KD44) represents the spillover effect of
professional learning. This item could also be classified as a form of dissemination, although it does not

relate to setting up dissemination activities directly like the other items in that scale.

Participating in formal professional development such as training or specific workshops does not
constitute teachers’ daily practice. In line with that, the majority of teachers reported not having participated
in local training initiatives (60%), and almost half of them never having attended knowledge sharing
workshops (48%) in the 12 months prior to the survey. An important share of teachers however take part
in these forms of professional learning at least from time to time: 40% in training and 52% in workshops.
Social research highlights the capacity prerequisite of knowledge diffusion, i.e. that the individual teacher
interprets new knowledge and translates it for their practice (Greenhalgh et al., 2004s7;). Data suggests an
important capacity gap in this regard: more than one in three teachers (~37%) never draw conclusions
from professional learning on their teaching practice. However, this data needs to be interpreted with
caution as the question refers to engaging in a particular activity in the past 12 months, and if a teacher
did not happen to take part in professional learning during this period, logically they may not have reported
this kind of reflection. The same note of caution holds for interpreting the data on teachers sharing their
new knowledge with their colleagues. Yet, despite the bias of question frame, significantly more teachers
(85%) report sharing knowledge they learnt with colleagues at least from time to time. This finding is in line

with prior research showing the important spillover effect of professional learning (Sun et al., 2013409)).
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Figure 7.4. Knowledge diffusion
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The vast majority of teachers report never taking the deliberate effort of organising or facilitating
dissemination forums (65% and 72% respectively). However, once such a forum (meeting, workshop) is
organised by someone else, more than half of them engage in preparing materials for it at least from time
to time. This confirms the important role of those who are active facilitators of knowledge diffusion
(Greenhalgh et al., 200457)). According to this data, only a small proportion of teachers act as such network
facilitators. The qualitative interviews in both schools suggest that this is primarily the school leader’s role.
Teachers on the other hand, usually engage in informal discussions related to a specific project with
colleagues they are closely working with. Teacher-initiated informal meetings seem to relate more to

knowledge construction rather than to wider knowledge sharing.

Mediation of new knowledge is closely related to the capacity issue discussed above. In order to
disseminate new knowledge, teachers first need to interpret, reframe and recodify what they learnt
(Greenhalgh et al., 200457). Synthesising and presenting research and literature are mediation activities
which require this type of interpretation and reframing. Slightly less than one in four teachers reported
having mediated external knowledge sources (research or literature) this way at least from time to time.
Although this is a minority, it still represents an important proportion of teachers who act as mediators.
Interestingly, the qualitative data collected in the two case study schools does not clearly confirm such
relatively high mediation activity by teachers. Interviewed teachers did not indicate either that they
themselves mediate literature in such ways or that their colleagues do. In contrast, both school leaders
reported reading and mediating literature. The third form of mediation, designing teaching materials or
tools based on research / literature, requires not just interpretation but also translation of theoretical
knowledge into practice. Almost half of the teachers report engaging in such kind of mediation at least from

time to time. This higher level of engagement could be explained by the fact that designing teaching
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materials is part of teachers’ actual daily responsibilities and this form of mediation could thus be seen as

immediately useful for them.

7.3.2. Communication channels and partners

Social capital theory posits that people access knowledge and resources through their social
interactions. Social network research has demonstrated the importance of boundary-crossing ties in
gaining new knowledge, for example, connections to actors outside one’s professional community.
Research on innovation diffusion in particular, drew the attention to the importance of those actors who
can mobilise their social ties both internally, within the school and with external partners (Greenhalgh et al.,
200457)).

External (non-teacher) actors who have systemic links to teachers in France are teacher
educators, particularly those providing continuous professional development, and inspectors. These two
groups have a direct role in shaping teachers knowledge. In addition, teachers have more and more
opportunities to work with education researchers. The impact of social ties between teachers and
researchers is not straightforward however. As one interviewee explained in the exploratory phase of this
study, typically, it is still researchers who seek out schools and teachers, and their research does not stem
in the daily challenges of teachers, but rather focuses on their own research interest and agenda.
Nevertheless, it is one of the ambitions of the Academy of Bel-Mondo’s EDUNET network to make this
relationship more practice-driven. In addition to these groups, cross-sectoral collaboration has also been
increasingly more encouraged in education policy [e.g. (European Commission, 201810;)], and emerging
findings suggest that working with professionals from related sectors can facilitate teachers’ knowledge
building (Kennedy and Stewart, 2011411;; Wobhlstetter et al., 2004u412)). Other partners such as parents,
actors from the community (e.g. sports clubs, libraries, leisure centres) and businesses (e.g. in the ed-tech
industry), can also potentially shape teachers’ knowledge. However, collaboration with these actors focus

less directly on knowledge building, and is therefore not the primary concern for my study.
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Figure 7.5. Teachers’ communication channels and partners
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Around half of the teachers reported never have worked with teacher educators and professionals
from other sectors in the 12 months prior to the survey. The proportion is larger for the other two groups:
more than 60% never collaborated with inspectors and 80% never did so with researchers. Again, these
findings suggest that boundary-spanning, in this case across professions, is a role played by a minority of
teachers. As aresult, these teachers are key for bringing external knowledge in their community of practice
within the school. However, this does not seem to be the case. There are no strong correlations between
frequently connecting with external partners and the various forms of diffusion. Moderate correlations are
observed in a few cases (see Annex B). Teachers who work with educational researchers tend to also
engage more frequently in synthesising and presenting research, as well as in designing materials based
on research (polychoric correlation coefficients: .52, .51 and .41 respectively'’). Moreover, teachers who
report working with teacher educators also tend to more often participate in workshops and draw
conclusions from them subsequently (.49, .43 respectively). The overall weak correlations indicate that the
social ties of well-connected teachers are not sufficiently used for knowledge diffusion. The qualitative
interviews in the two case study schools reinforce this: those teachers who reported working with external
partners do not necessarily have special roles in knowledge sharing, and the knowledge they gain from
these connections may remain with them.

The second set of questions (KD44x-KD50) explores the use of various channels to share
knowledge. These items do not assume a latent construct, rather they aim to identify the most and least

used channels through descriptive statistics. The more classical communication means are clearly far the

7 The magnitude of polychoric correlations should be assessed similarly to that of Pearson correlations. Their
significance can be assessed by the estimated standard error of the polychoric correlation or via a chi-squared test.
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most frequently used by teachers. Over 80% of teachers report sharing resources and knowledge in
emails, and more than one third do so often. Similarly, close to 90% of teachers share resources and
knowledge in meetings, and 28% of them do this often. Other communication channels are used by smaller
proportions of teachers: more than two third of teachers report never using online platforms and social
media for this purpose. It is important to keep in mind that the questionnaire was administered before the
covid19 pandemic, which hugely increased the use of electronic communication means among teachers
all over the world. Schools in France were closed from 16 March 2020 and only reopened at the end of the
school year in June. Sudden school closures and confinement measures implied that teachers and schools
had to organise themselves from one day to the next to provide distance learning. The qualitative interviews
suggest that although exchanging in emails still remained prevalent, this situation resulted in increased
use of online platforms. In particular, teachers started to use “Pronote”, the French national online platform

provided for schools, more often for communication among themselves as well as with students.

7.3.3. Factor analysis of knowledge diffusion constructs

Four of the five knowledge diffusion aspects are likely to measure an underlying construct.
Communication channel items aim to map the use of the various channels, however they do not constitute
a conceptual construct, in that it is not expected that teachers who are likely to use one channel are also
likely to use others. In line with the conceptual model defined in Table 7.9, | tested a four-factor structure
of knowledge diffusion: professional learning (KD38, KD42-44), dissemination (KD39-41), mediation
(KD14, 15, 17) and partners (KD52-55) with confirmatory factor analysis. The four-factor model fit the data
significantly better than a model with only a single latent factor for knowledge diffusion (x2 difference =
209.859 with p<.001), and the model fit was also satisfactory (Table 7.10).

However, lavaan raised a double warning in trying to fit the model. First, that the
variance-covariance matrix of the estimated parameters (vcov) may not be positive definite. This is a
common problem when using Polychoric correlations, and the smallest eigenvalue was still positive
(though close to zero). Second, that some estimated variances are negative. Indeed the variance of KD15
was estimated negative. As the proportion of missing values is very low, this may be an indication that the
model is too complex. To reduce the complexity it seems reasonable to try a model with one scale less.
Two scales have a different stem: Mediation and Partners. Removing the Partners scale did not fix the
problem, the same warnings were raised. Removing the mediation scale however led to an acceptable fit
(Table 7.10).
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Table 7.10. Knowledge diffusion model through CFA

4-factor model 3-factor model
X2 82.23 55.000
Degrees of freedom 71 41
CFI (scaled) 985 0.987
RMSEA (scaled) .060 0.069
90% CI for RMSEA (scaled) (.045; .075) (.051;.088)
SRMR .057 .055

As expected, the indicators all showed significant positive factor loadings, with standardised
coefficients ranging from .488 to .966, KD38 and KD55 being the only items with a loading less than .6. A
significant positive correlation was found between each pair of the four factors, suggesting that teachers
who engage frequently in either of the defined forms of diffusion also report high levels of engagement in
the other forms (see Annex B).

Regarding scale reliability, Ordinal alpha values show good internal consistency for all the scales
(Table 7.11). The professional learning scale improves to .874 when KD38 is dropped. This again suggests
that participation in local training initiatives may measure something slightly different. Further qualitative
research should be carried out to understand why. One possibility is that this particular form of
EDUNET-specific knowledge sharing platform identified in the exploratory stage may eventually not be
widely known among teachers in the region. This was partially confirmed by the qualitative data: most, but
not all interviewed teachers were familiar with this concept, and none referred to it without being prompted.
Concerning dissemination and mediation, the high alpha values suggest that the questions measure very
similar aspects of knowledge dissemination and mediation respectively. Indeed, some studies suggest that
alpha values higher than .9 should be treated with caution, but are acceptable up to .95'® (Hair et al.,
2019s9). In future research, a revision of these two scales could be directed at diversifying the

measurement to cover a potentially wider range of activities.

Table 7.11. Internal consistency of knowledge diffusion scales

Scale Number of items Ordinal Alpha
Professional learning 4 825
Dissemination 3 929
Mediation 3 922
Partners 4 179

To conclude, although the hypothesised four-factor model for knowledge diffusion could not be
used, the three-factor solution seems reasonable for the current study, however needs strengthening and

further validation through larger samples allowing also cross-cultural validation in the future.

18 Although these studies refer to Cronbach Alpha values, and not polychoric correlations and the respective ordinal
alpha values, for which methodological research is still needed.
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7.4. Organisational factors

Literature on organisational learning and professional communities examine the links between
structural and cultural factors of schools and teacher learning (Thoonen et al., 2012413;). Findings from
these studies suggest that school organisational conditions, such as leadership practices, teacher
collaboration, positive and trustful school climate, shared responsibility and values are conducive to
teacher learning (Thoonen et al., 2012u413;; Leithwood, Steinbach and Ryan, 1997u14;; Sleegers and
Leithwood, 2010u15)). As | also noted in Chapter 3, dedicated time, financial and physical resources are
critical for teachers to engage in collaborative activities (Vangrieken et al., 201531g)), and lack of time
appears to be a main barrier across many countries (OECD, 201941¢)). In line with prior research, | measure
organisational factors along two main dimensions: school resources, and a culture of professional learning
(Stoll et al., 2006}1371). Apart from the item on financial resources (KD26), all other items were adapted from

Borg and Liu’s questionnaire (Borg and Liu, 2013333)).

Figure 7.6. Organisational culture and resources

Organisational factors
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Overall, Figure 7.6 shows that teachers’ perception of available resources varies and is the most
negative with regard to financial resources. Interestingly, more than half (58%) of teachers consider that
they have time to reflect on their practice, although only 22% strongly agrees. With regard to the
professional learning culture, almost half of the teachers strongly agree that leadership practices are
conducive to professional learning (reflection on practice is valued and supported). The majority also
perceives their community to be collaborative and improvement focused. However, only 7% strongly agree
that they have opportunities to learn about research. This can be a major concern, as without enough

learning opportunities, the quality of that collaboration is questionable.
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| tested a two-factor structure for organisational factors as described above. Unfortunately, this
model did not show good fit [RMSEA .103 with CI (.075, .133)], not even after modifying it based on
modification indices (RMSEA .088 and CI upper value still above .1). As these questions were adapted
from prior research, this was the only 4 point scale in the instrument, and the only one having an “I don’t
know” response option. In future research, response options should rather be on (at least) a 5 point scale
avoiding “I don’t know” options. Due to misfit, these factors cannot be used in subsequent SEM, only on

an item basis.

7.5. Network context

In line with the conceptual and empirical framework of this study, the instrument looked at the
characteristics of the formal network, EDUNET, as perceived by teachers and school leaders. The set of
questions were developed by Fabien Harel (Harel, 2019334]). The questions were constructed based on
the regional context and the intended objectives of the EDUNET networks described in Chapter 6. A set
of items capture the high-level objectives of EDUNET: realise regional goals, create local networks that
are coherent with territory and facilitate professional learning rather than simply create an administrative
entity. These are labelled “governance” in Table 7.12. Another set of items, labelled “partners”, teases out
the objectives that relate to facilitating partnerships among schools and between schools and other
organisations. Finally, a third set, labelled “professional learning culture”, relate to different aspects of
mutual exchange and learning among teachers that the EDUNET initiative intends to foster.



Table 7.12. Perception of the EDUNET networks
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Item Item Response options /
code Tentative scales
1: Strongly disagree
sltzm To what extent do you agree with the following statements? 2 Ezt::: :lgs;geree
4: Strongly agree
EC2A.1 | Globally, EDUNET addresses the ambitions of the regional project (build, support, open, train) Governance
EC2A.2 | Your EDUNET network is sufficiently coherent with the territorial division (primary and secondary school Governance
disctricts, collectivities).
EC2A.3 = EDUNET is a device of proximity. Governance
EC2A.4 | EDUNET is above all an administrative entity. Governance
EC2A.6 = You are sufficiently informed about the actions taking place in your network. Governance
EC2A.7 | EDUNET facilitates the implementation of linking primary and lower secondary, and lower and upper Partners
secondary schools.
EC2A.8 = EDUNET promotes cooperation and exchange between schools. Partners
EC2A.9 | Your EDUNET network has enabled you to strengthen your working relationships with your colleagues Partners
or usual partners.
EC2A.10 | Your EDUNET network has given you the opportunity to meet / create working relationships with new Partners
colleagues or partners.
EC2A.11 | EDUNET is a device that promotes exchange between different school types. Partners
EC2A..5 = EDUNET is a professional development space. Professional learning
culture (Governance?)
EC2A.12 ' EDUNET promotes the development of a common professional culture. Professional learning
culture
EC2A.13 | EDUNET is a device that helps support and develop professional practices. Professional learning
culture
EC2A.14 | EDUNET is a device that promotes educational innovation. Professional learning
culture

The most striking piece of data is that the majority (73%) of teachers consider EDUNET as

primarily an administrative entity, whereas only slightly more than one fourth of them view the network as

a professional development space Figure 7.7. Overall, teachers’ perceptions are not very positive: more

than disagree or strongly disagree with most statements about the ways in which EDUNET facilitates

professional learning and the relationships with partners. The only statement about which they are more

positive is the network strengthens relationships across different school levels. This is consistent with the

main objective of EDUNET’s first iteration focusing on student pathways (see Chapter 6).
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Figure 7.7. Perception of the EDUNET network
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7.5.1. Factor analysis of EDUNET network perception constructs

While the set of items measuring perceptions of the EDUNET network are grounded in the specific
context rather then being based on network theories, we can still assume that the various sets of items
measure a construct. The adequacy tests of exploratory factor analysis'® are satisfying, suggesting five
factors. However, exploratory factor analysis for both five and four factors raised lavaan raised warning
messages, suggesting an ultra-Heywood case, i.e. that a variable (or some variables) do not have unique
variance. Four three factors, no warning was raised. EC2.4 and EC2.6 did not load on either of the factors,

and were excluded from further analysis.
Conceptually, a few items could belong to several constructs:

o EC25 “EDUNET is a professional development space” — While this can be conceived as a
measure of perceived objective of EDUNET (“Governance”), it could also belong to “Professional
Learning Culture” based on its content. EFA suggested a weak, but clear loading on this latter

scale.

19 Bartlett's test of sphericity — Chi square’s p-value = 0; Kaiser-Meyer-Olkin [KMQ] Test = .916; Parallel analysis
suggests five factors.
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e EC2.8 “EDUNET promotes cooperation and exchange between schools” refers to partnerships
between schools (“Partners”), but cooperation and exchange could also be seen as a measure of
“Professional Learning Culture”.

o EC2.11 “EDUNET is a device that promotes exchange between different school types” similarly to

the above, can be seen as a measure of partnerships or learning culture.

| tested a three-factor model that corresponds to the factors represented in Table 7.12, excluding
EC2.4 and EC2.6, with the expectation that some residual co-variances might need to be added. Indeed,
while the factor loadings of items were high, the RMSEA index indicated misfit, and the first modification
index suggested adding EC2.9~~EC2.10. Since both items refer to strengthening working relationships
with colleagues, partners, it conceptually makes sense to add their residual covariance. In the second step
the fit indices improved, however RMSEA was still greater than .10. The first modification index in this
second step suggested a covariance of EC2.7~~EC2.8. Again, these two statements are very close in
terms of content both referring to cross-school exchange. Therefore, a third model was tested including
the two co-variances, and finally this model showed acceptable fit (Table 7.13).

Table 7.13. Fit statistics of models of EDUNET networks

3-factor model 3-factor model with 3-factor model with two
residual covariance residual covariances

X2 155.22 89.161 47.98
Degrees of freedom 51 50 49
CFI (scaled) 978 984 .99%4
RMSEA (scaled) 141 107 075
90% Cl for RMSEA (scaled) (.124; .159) (.089; .126) (.054; .096)
SRMR .053 043 035

The indicators show significant positive factor loadings, with standardised coefficients ranging from
.744 to .973. There is a significant and strong positive correlation between all three factors. It is important
to highlight that the correlation coefficient between Partners and Professional Learning Culture is
particularly high (.928), indicating that these two factors measure similar constructs. Governance and
Partners, and Governance and Learning are also highly correlated (.855 and .829 respectively). Ordinal
alpha values (Table 7.14) are high for all three scales. For Partners and Learning, they are “too high”,

suggesting that the items measure almost the same aspect of the construct.
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Table 7.14. Internal consistency of local collaboration and networking scales

Scale Number of items Ordinal Alpha
Governance 3 872
Partners 5 933
Professional Learning Culture 4 .936

The above data suggest that the component exploring teachers’ perception of the EDUNET device
are not perfectly conceived to measure separate underlying constructs. As the items relate to a specific
context, it may not be worth to reconceptualise the questionnaire in future research. For this research, the
model can only be used with caution as the highly correlated factors may cause multicollinearity. Therefore,

only one of these factors will be used in each of the subsequent structural equation models.

In the three sections above, | described how teachers mobilise and construct knowledge, and how
this knowledge is diffused based on descriptive statistics of the questionnaire data complemented with
information from qualitative data in certain instances. While descriptive analysis can give a view of
teachers’ social practices, it is not sufficient for understanding the drivers and barriers of these practices.
Exploring relationships between different aspects of knowledge dynamics helps understand the logic
behind the actions, and gives insight into the impact of social structures and processes on the social

practice of this professional group. The second step will thus involve statistical analyses of relationships.

7.6. Characterising teachers’ knowledge dynamics in networks

This section investigates the research question “How do social dynamics influence teachers’
knowledge dynamics?” by revealing the inherent relationships between the various constructs. Social
research in education has focused on both the antecedents and consequences of teacher collaboration,
and includes studies on communities of practices (CoP), professional learning communities (PLC),
professional learning networks (PLN) as described in Chapter 2 and Chapter 3. A systematic review
highlighted a number of positive outcomes of teacher collaboration in terms of various aspects of
knowledge dynamics (Vangrieken et al., 2015(31g)). In particular, collaboration, teamwork, PLCs have been
shown to facilitate teacher learning, improve awareness of research-based practices and school-wide
knowledge, facilitate the quality of interactions between teachers, increase the sharing of resources and
ideas, and foster innovation (Vangrieken et al., 20151s)). This systematic review confirms that research
on teacher collaboration is highly heterogeneous, which makes it difficult to disentangle the various
elements of teachers’ social practice and study their specific impact on outcomes such as teachers’
knowledge, practice, school-level innovation (Moolenaar, 2012u417;). Two strands of research streamlined
the scientific discourse on collaboration: the study of networks as forms of organisation by situating and
examining collaboration in a formal context (CUREE, 2005;2s6;; Muijs et al., 2011s2;; Rincon-Gallardo and
Fullan, 2016288]), and a social network perspective by investigating the patterns of social relationships

among teachers (Moolenaar, 2012417;). Key results of these two (overlapping) research strands were
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highlighted in Chapter 2 and Chapter 3. As a reminder, let us shortly recapitulate the main findings in terms

of various dynamics of teachers’ knowledge.

Research has looked more specifically at the knowledge mobilisation outcomes of teacher
networks. Social ties between teachers and researchers or teacher educators allow for blending external
and internal knowledge sources and thus contribute to change in teachers’ practice (Huberman, 199041sj;
Lieberman, 2000y1927). These social ties also bridge “structural holes” in the macro network, i.e. connects
cligues formed by different epistemological communities (Granovetter, 1973(144;; Burt, 1992143)). More
recently, a number of social network studies put in evidence the ways in which teachers’ social networks
influence their research engagement. School-university partnerships and research-focused professional
learning opportunities facilitate informal social interactions among teachers and increase teachers’
research engagement (Cornelissen, McLellan and Schofield, 2017419)). A related study of the main author,
Frank Cornelissen, showed that in a school-university network, three main factors influence the
development, sharing and use of knowledge. These are: the attributes of network members (e.g. their
individual knowledge, cognition, activities, emotions), the relationships between network members (e.g.
trust, engagement, power) and the context of the events within the network (e.g. purpose, inquiry,

leadership) (Cornelissen et al., 2011292)).

Research on formal school networks also underlined the value of external expertise in teachers’
knowledge dynamics (CUREE, 20052s6); Rincon-Gallardo and Fullan, 20162s8;; Muijs et al., 2011s2). For
example, external links can foster the diffusion of knowledge produced within a community, particularly if
these ties are consciously used for dissemination (CUREE, 2005;28¢1). One way of bringing in external
expertise is through professional development. Collaborative professional development facilitates a
continuous sharing of ideas and practice (CUREE, 20052s6)). In general, commitment to and participation
in collective professional learning has been shown to be a fundamental element of knowledge mobilisation
and co-construction (Muijs et al., 201152; CUREE, 20052s6).

Both the quantity and the quality of relationships matter for knowledge mobilisation and
construction (Brown and Poortman, 2018p20). Well-functioning channels for communication allow for
frequent interaction among people and facilitate the engagement in all knowledge processes (Rincén-
Gallardo and Fullan, 2016 2ss;; Muijs et al., 2011(52;). At the same time, trust and mutual support among
network members are necessary for sharing challenges and taking risks, and are thus fundamental for

experimentation and innovation (Brown and Poortman, 201820;; Rincon-Gallardo and Fullan, 20162ss)).

Organisational factors, such as leadership, school climate, resources, professional learning
culture have been widely reported to play a role in teachers’ knowledge dynamics. For example, a study
showed that if the school culture promotes learning and experimentation, teachers use research more
frequently (Brown, Daly and Liou, 2016p1e3]). A specific aspect of knowledge mobilisation is using data to
inform teaching practice. Again, social network research has shown that in addition to individual
characteristics, such as prior knowledge and positive attitudes, leadership, trust and school climate,

professional development and support matter for increased data use (Lai and Schildkamp, 2013(164)).
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The role of school leadership in particular, is fundamental in fostering various dynamics of
knowledge among teachers [e.g. (Spillane, Healey and Kim, 2010pu420;; Penuel, Frank and Krause, 201021j;
Liou and Daly, 2018u22;; Cornelissen, McLellan and Schofield, 2017419))]. Cornelissen and colleagues
(2017419)) showed that school leaders support teachers in engaging with research both through formal and
informal channels. They establish formal structures such as professional learning opportunities and formal
partnerships, while they also invest in informally encouraging teaching staff to engage in research
(Cornelissen, McLellan and Schofield, 2017419)). However, it is not only formally designated leaders, such
as the school principal, who play a role, but also informal leaders who emerge in a context of distributed
leadership. Distributed leadership is both an antecedent and a consequence of networks. It implies greater
leadership capacity leading to more effective networking. Inversely, stronger social ties and collaboration

can create contexts in which leadership roles emerge (Muijs et al., 201152)).

Much of the research to date looked at the impact of social dynamics on either teaching practice
(e.g. change in instruction as a result of reform implementation), or a very specific aspect of knowledge
dynamics, such as research-engagement, data use or knowledge sharing. The new conceptualisation of
knowledge dynamics presented in this research allows for a more holistic study of these relationships. In

this section, | will test the hypotheses related to the second research question:

e Hypothesis 2.1: Network and organisational culture are important factors in facilitating social

processes.

e Hypothesis 2.2: Social structures and the nature of social ties in a network influence the dynamics

of knowledge.

e Hypothesis 2.3: Social processes and devices and actors’ engagement with these influence the

dynamics of knowledge.

These factors will be examined for the three dimensions of knowledge dynamics laid out in the first
part of this chapter: knowledge mobilisation, construction and diffusion. Based on the review of research,
the following embedded overall model can be hypothesised Figure 7.8. The dynamics of teachers’
knowledge is influenced directly by the social processes in which they engage. The organisational context
of the school affects the nature and intensity of these social processes. Organisational factors in turn can
be impacted by the broader context in which schools are embedded. In my research, the contextual object
of the study is the regional EDUNET networks. Each of these broader factors (organisational and network)

can also directly influence teachers’ knowledge mobilisation.
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Figure 7.8. Embedded relationships between social contexts, processes and knowledge dynamics

Teachers’
knowledge
dynamics

Context: Network — Organisation: School ~—» Teachers’ social dynamics

Note: As the collected data did not support the existence of organisational factors (no fit was found for the hypothesised latent constructs), this
element will not figure in the analysis.

In the following sections, | will analyse these relationships for each dimension of knowledge
dynamics using structural equation modelling (SEM). In the following sections, | present the results of the
SEM model, and discuss them in view of the professional and policy context of the target population to
draw a conclusion with regard to the specific hypothesis.

7.6.1. Social context, processes and knowledge mobilisation

First, let us look at the impact of social processes on teachers’ knowledge mobilisation. As
explained above, knowledge mobilisation is captured through three constructs: engaging with practical
educational resources (EngwPs), engaging with formal research-based resources (EngwR) and engaging
actively in research (EnginR). All items are formulated as individual activities, and in theory, they can be
performed without collective social interactions. The review of research presented above indicates
however that social processes facilitate all forms of knowledge mobilisation. | expect that engaging actively
in research will be the most sensitive to social processes because conducting research is most often a
collective activity.

To capture the intensity of teachers’ social involvement, | will use two scales from the knowledge

diffusion dimension:

e collaboration with external partners (Partners) — as an indicator for social structure and the nature

of social ties
e participation in professional learning (Learn) — as an indicator for social devices and processes.

The first one captures both the diversity of teachers’ social networks by mapping their interactions
with a variety of external partners, and the strength of these social ties by the frequency of interactions.
The second captures their participation in collective forms of learning, such as local training initiatives,
knowledge sharing workshops, and the related activities, such as sharing new knowledge with colleagues.

Both of these were identified as factors that matter for teachers’ knowledge in the literature.
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Teachers’ external links (Partners) as well as their participation in professional learning are both
likely to be influenced by the broader context. The context, which is the object of my study, is the regional
EDUNET networks. As a reminder, the three network factors — governance, partners and professional
learning culture — are very highly correlated with one another, therefore, it is desirable to choose one of
them as a predictor in the model. From among these factors, the professional learning culture is
theoretically the most likely to impact teachers’ knowledge mobilisation. Therefore, this will be used as an
indicator for the network culture. | hypothesise that it may have both a direct effect and an indirect impact

through the social processes identified above.

Figure 7.9 depicts the model, where only significant standardised regression and correlation
coefficients are indicated. The model shows a good fit (Table 7.15) and several significant regression

coefficient.

Table 7.15. Fit statistics for knowledge dynamics SEM models

SEM models Knowledge Knowledge Knowledge Knowledge diffusion
mobilisation construction w teacher ~ construction w wider
colleagues (factors) network

X2 156.52 276.392 211.854 219.0189
Degrees of freedom 194 178 102 98
CFI (scaled) .997 0.995 993 994
RMSEA (scaled) 033 049 073 071
90% CI for RMSEA (.018;.045) (.037;.060) (.059; .087) (.058;.083)
(scaled)

SRMR 054 .063 054 .056

We can see that the perceived professional learning culture in the EDUNET network (NET-learn)
has no significant direct effect on any element of knowledge mobilisation. The network culture exerts its
impact indirectly, through facilitating teachers’ engagement with external partners as well as their

participation in professional learning. This link confirms hypothesis 2.1 for knowledge mobilisation.

In this particular dataset, we observe a relationship between teachers’ engagement with external
partners and knowledge mobilisation: such social ties appear to be related to engagement with practical
sources, with research, and the most strongly with engaging actively in research. Collaboration with
educational researchers and teacher educators represent key facets of the Partners construct, which may
explain the impact of this construct on engaging with and in research. This link confirms hypothesis 2.2 for

knowledge mobilisation.

On the other hand, participation in professional learning is not significantly associated with
engagement with either practical or formal research sources. The only element of knowledge mobilisation
it is (weakly) connected with is active engagement in research. Therefore, hypothesis 2.3 is only partially

confirmed for knowledge mobilisation.
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Overall, the perceived learning culture of the EDUNET networks explains 24% in the variance of
engagement with practical knowledge, 26% with formal research knowledge and 29% of active

engagement in research.

Figure 7.9. Social factors in knowledge mobilisation - SEM model
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Overall, it is only active engagement in research, of which a relatively large part (close to 50%)
can be explained by the social dynamics captured in this model. Variations in engagement with practical
and formal research sources are mostly due to other factors. This result suggests that conducting research
is the most social form of knowledge mobilisation, although social engagement alone (collaboration with
partners and collective learning in this case) still does not explain all the variation. Previous research
suggests that various organisational factors are likely to be responsible for the intensity of knowledge
mobilisation. In addition, teachers’ attitudes towards research use are also important and have been shown

to be impacted by organisational factors (Brown, Daly and Liou, 2016163)).

The data also shows that collaborating with external partners and participating in collective
professional learning are highly correlated. This may be due to the fact that teacher educators and
researchers are often trainers in professional development. The various aspects of knowledge
mobilisations are also strongly connected as we already saw in the confirmatory factor analysis. Teachers’
active participation in research is particularly strongly associated with higher levels of engagement with
research sources. Whereas engaging with different types of knowledge — practical and theoretical sources
— are also strongly associated. This suggests that although the three types of knowledge mobilisation can
be distinguished, teachers with higher levels of engagement in one form of knowledge mobilisation, are

also often engaged in some other form(s).



226 |

7.6.2. Social processes and knowledge construction

Second, we will look at the relationships between the network context, social processes and
teachers’ knowledge construction. It makes sense to theoretically distinguish between construction within
the teaching community of a school, and that in the wider network (with other schools). Unfortunately, no
factor structure could be extracted for knowledge construction with the wider network. Therefore only a
few single items were selected to represent facets of knowledge construction in the model. Selection was
based on item characteristics (presenting reasonable variation, skewness and kurtosis) and theoretical
assumptions. For knowledge construction among teachers within a school, three factors are used as

outcome variables.

For knowledge construction with the wider network (teachers and partners from other schools) four
items were selected: the same to represent reflection (KD28.2) and innovation (KD34.2), and two more
that specifically relate to cross-school collaboration, and as such represent key objectives of the EDUNET

networks:

e reflecting on teaching and learning challenges related to the school context jointly [with teachers

and partners from other schools] (KD28.2)

e developing interdisciplinary projects to help students develop competences [with teachers and

partners from other schools] (KD34.2).
e developing cross-school projects [with teachers and partners from other schools] (KD36.2)
e developing projects across school types [with teachers and partners from other schools] (KD37.2).

Similarly to knowledge mobilisation, the hypothesis is that the network context will have a direct
effect, and an indirect impact on knowledge construction. This latter is mediated by social processes, for
which we use the same indicators: teachers’ collaboration with external partners and participation in
collective learning. In the case of knowledge construction with the immediate social network, | hypothesise
that participating in professional learning will have a stronger impact than working with external partners.
Regarding knowledge construction with the wider network, theoretical considerations suggest that
collaboration with external partners may have a more important impact. At the same time, in this case, we
can also expect a direct effect of the network, given that facilitating cross-school collaboration is an explicit
objective of the EDUNET networks. It is also more straightforward to include the network dimension
“NET-Partner”, which refers to the perception of the teachers that the EDUNET networks facilitate building
new partnerships with other schools and relationships with external actors. Although statistically this aspect
is very similar to the perceived professional learning culture in the EDUNET network (NET-learn),

theoretically it makes sense to distinguish between them.

Figure 7.10.a shows that all three components of knowledge construction with teacher colleagues
are associated to social dynamics to an extent. Collaborating with external partners is moderately and

significantly associated with both reflection and innovation. In addition, higher levels of participation in
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collective professional learning indicate higher levels of instruction-related knowledge construction,
although this association is very weak and its significance value is also lower. The network learning culture
has a small direct relationship with innovation-related knowledge construction. The R square values show
that none of these social processes explains a large part of the variation in teachers’ knowledge
construction.

However, social dynamics appear to be much more important for knowledge construction with the
wider network (Figure 7.10.b). In particular, teachers’ relationships with external partners are related to all
forms of such knowledge construction suggested by the moderate regression coefficients. The perception
of the EDUNET networks as vehicles for developing social relationships also has a significant direct
relationship with knowledge construction with teachers and partners from other schools, although the link
is weak. Interestingly, teachers’ participation in professional learning is not related to any forms of
knowledge construction.

Figure 7.10. Social factors in knowledge construction

1.10.a With teacher colleagues
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1.10.b With the wider network
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Knowledge construction items inherently carried social dynamics, as they captured collective
reflection, instructional design and innovation with colleagues or the wider network. What the SEM
regressions show, is that additional social dynamics, for example ties with external partners, participation
in collective forms of learning and a network context conducive to social dynamics, do not seem to matter
for knowledge construction in the immediate teaching community. On the other hand, teachers who
perceive the EDUNET networks as beneficial for establishing new relationships also appear to engage
more with their wider network. The qualitative interviews revealed important variations in teachers’

perception of the usefulness of their EDUNET network (see Chapter 9 for more details).

7.6.3. Do boundary-spanners span boundaries?

Last, we look at relationships between social dynamics and knowledge diffusion. As a reminder,
the Partners and Learn constructs used to capture aspects of social dynamics are in fact part of the
knowledge diffusion dynamics, as they both represent the “social tissue” of diffusion. The other construct
in this dimension is Dissemination, i.e. the conscious effort of facilitating forums where knowledge can be
shared and co-constructed. As a reminder, mediation, i.e. the translation and transfer of research
knowledge into practice could not be included in knowledge diffusion. This SEM model will therefore
explore the relationship between social dynamics and deliberate knowledge dissemination. | hypothesise
that those teachers who have more intense social involvement (through social ties with external partners
and participation in collective learning) will also be more likely to put effort into spreading the knowledge
they gain through their social dynamics. Similarly to the previous two models, | equally look at the direct
and indirect impact of the perceived network context, more specifically the perception that EDUNET

facilitates creating new partnerships and relationships.
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Figure 7.11. Social factors in knowledge diffusion
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As shown in Figure 7.11, both aspects of social dynamics are related to dissemination.
Participation in collective learning is particularly strongly associated to this conscious form of knowledge
diffusion. It is worth noting the relatively lower significance of relationships with external partners for
dissemination. This suggests that teachers who have the potential to span the boundaries of the teaching
profession do not systematically engage in conscious dissemination. One way to strengthen knowledge
diffusion could therefore target benefiting from these social ties to a greater extent (Cornelissen, McLellan
and Schofield, 2017(419). The network context only exerts its effect indirectly. The moderate R square value
suggests that dissemination is explained to a reasonable extent by social dynamics, although other factors

are also responsible for its variance.

7.7. Conclusion

Overall, the results of structural equation models suggest that hypotheses 2.2 and 2.3, i.e. that
social dynamics are linked to knowledge dynamics, are partially supported. Having social ties with external
partners is more strongly associated with higher levels of knowledge mobilisation, construction and
diffusion, than participating and benefiting from collective professional learning. The associations are not
particularly strong in most cases, indicating that other social or individual factors play a key role in
knowledge dynamics. External partners seem to be important for engaging actively in research and for
constructing knowledge with the wider network, i.e. with teachers and partners from other schools.
Collective professional learning is not very strongly linked to most forms of knowledge dynamics, except

for knowledge dissemination.

For hypothesis 2.1, i.e. that network and organisational culture are important factors in facilitating
social processes, only the effect of the network culture could be tested with the data. We saw that the
majority of teachers do not perceive EDUNET as a device conducive to professional learning. In most
cases, the perception of the professional learning culture of the EDUNET network only has a small indirect
effect on teachers’ knowledge dynamics. Teachers who do perceive EDUNET as a device promoting

professional learning and innovation, also tend to be more connected with external partners and participate
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more in collective professional learning, although the associations are not strong. This suggests that the
EDUNET network is not yet a major social learning platform for teachers. The only case when the
perception of the network had a direct link with knowledge dynamics was for developing innovation with
the wider network. This would be expected based on the objective of the EDUNET networks, however, it

must be noted that the direct effect even on this element is very small.

As emphasised in the literature, organisational factors play an important role in both teachers’
social dynamics and in the levels of knowledge dynamics. One reason for the relatively weak associations
might be the importance of these factors in the equation. The next chapter helps understand a fundamental
aspect of the school organisations: school leadership. The explanatory study design allows for a deeper
investigation of the reasons for the relatively weak links between social and knowledge dynamics.
Qualitative interviews aim to reveal the extent and the ways in which teachers mobilise, construct and
diffuse knowledge through their social interactions. They also explore the potential other factors that

determine their engagement in knowledge processes.



| 231

Chapter 8. Leadership, school
networks and knowledge dynamics

This chapter explores the second research question, “How do social dynamics influence teachers’
knowledge dynamics?” from the perspective of school leaders. In particular, it examines social structures
and the nature of social ties in a network, and how these relate to school leaders’ perceptions of the
networks’ potential for teachers’ knowledge. To do that | analyse data collected through the school
leadership questionnaire. The chapter also explores relationships between the social interactions between

schools and teachers’ knowledge dynamics by linking the teacher and school leader datasets.

As described in the conceptual framework in Chapter 4, the school provides the social context for
teachers’ everyday work, and thus has a direct impact on their social practices. Reviewing the literature on
the relationship between structural and cultural aspects of the school organisation and teacher learning,
Sleegers and Leithwood (2010pu15)) identify two dominant views of change. The “inside view” focuses on
the school’s internal capacity to create an environment conducive for teacher learning. The “outside view”
relates to factors that are external to the school, such as local, regional or national reform initiatives and
interventions (Sleegers and Leithwood, 2010pu15)). The present thesis is situated in the intersection of these
two views in that it seeks to explore the relationships between the social dynamics of teachers within a
school and their knowledge dynamics (internal view), as well as the impact of the EDUNET networks, an
externally constructed social configuration, on teachers’ knowledge (external view). However, these two
views do not account for a wider understanding of social phenomena. The outside view is described by
Sleegers and Leithwood (2010p15)) primarily as the influence generated by top-down policy interventions.
However, we cannot ignore social processes that are not directly connected to such interventions. Schools
cannot be considered as isolated structures, they connect, exchange, collaborate and also compete and
purposefully break links regardless or sometimes despite top-down policies. We have seen that horizontal
boundary crossing can be a main driver of knowledge dynamics, and the lack of it can be a barrier.
Extending the boundaries of the school organisation and looking at the broader social network of both
teachers and schools, not just in the context of regional or national policy, is thus necessary to understand

change in teachers’ knowledge and practices.

Understanding the impact of social processes on teachers’ knowledge more comprehensively
therefore requires an extension of Sleegers and Leithwood’s framework. Based on the above discussion
and in line with the conceptual framework (Figure 4.1 and Figure 4.2), | propose to distinguish a vertical

and a horizontal outside view. The former is what Sleegers and Leithwood describe as the outside view
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and it focuses on the impact of top-down reforms and interventions on schools — in the case of my research,
on teachers’ knowledge. The latter focuses on understanding horizontal social processes that emerge
beyond the walls of a school. Itis also important to note that these three perspectives are not independent.
The vertical outside view may influence both the horizontal outside view and the inside view. The unique
construction of my research allows for studying not only all three perspectives but also the interrelations

between them. In the following, | describe how these three views are explored.

The “inside view” considers organisational factors, such as leadership, school climate and culture,
and examines how these influence teacher learning (Thoonen et al., 2012413)). In the school organisation,
the immediate social context of teachers, school leaders play a key role in influencing teachers’ learning
(Sleegers and Leithwood, 2010pu1s5)). Educational research on school leadership originates from the school
and learning quality research tradition in the United States (Hallinger and Huber, 2012423]). As the school
effectiveness research movement has spread internationally, so has the conceptual and empirical
understanding on school leadership grown and extended to diverse national contexts (Hallinger and Huber,
20121423)). Studies have demonstrated that leadership can act as catalyst for student learning, and it exerts
this impact primarily indirectly, through influence on teachers and staff (Leithwood et al., 2006424)).
Significant effort has been made to uncover the characteristics of effective leadership practices, which led
to a number of normative leadership models such as instructional, transformational, distributed and more
recently, system leadership (Bush and Glover, 2014425). While many of these models have been critiqued
for ignoring the location of expertise, status, authority, hierarchy and power relations (Lumby, 2013426j;
Timperley, 2005427)), the importance of leadership for teacher learning is today undisputable. Research
has shown in particular, that leadership practice is important for creating a culture of professional learning
as well as for ensuring the conditions for learning (Spillane et al., 201142g}; Liou and Daly, 20141s3)). In this
study, these organisational indicators of leadership practice are examined through teachers’ perception of
resources and culture for professional learning through the teacher questionnaire (see Chapter 7) and

through the qualitative data collected and analysed in two case studies (Chapter 9).

The “vertical outside view” is concerned with assessing the impact of school reforms or the
(top-down) implementation of certain practices, their scaling and sustainability, as well as exploring the
conditions under which these efforts are successful (Thoonen et al., 2012(413)). Findings suggest that the

following factors facilitate the successful implementation of reforms and interventions:

e co-construction by teachers, school leaders and other local actors to shape the programme to the

local context
e alignment with the demands of everyday school life and students’ needs

e strong formal leadership, teacher buy-in, sufficient resources including time, and support from the

local / regional authority

e existing school capacity for improvement and change, rich professional learning culture (Thoonen
et al., 20121413)).
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In this study, the “vertical outside view” is represented by exploring the impact of the EDUNET
networks on teachers’ knowledge dynamics. As school leaders play a key role in mediating external factors
towards their school organisation and staff, understanding their perception of the policy environment is
fundamental. This is particularly important in the French educational context, which is characterised by
strongly hierarchical relationships, in which one of the main responsibilities of school leaders is
implementing national (and regional) policies. The school leader questionnaire explores principals’
perception of the EDUNET networks: its goals, coherence with local structures and devices.

The “horizontal outside view” explores the networks of schools independently of the policy context,
and their impact on teachers’ knowledge dynamics. Social dynamics in the context of education systems
can be captured at the personal level in interactions between individuals and at the institutional level in
interactions between organisations. As discussed in Chapter 3, research has shown that school networks
can increase opportunities for teachers’ professional development and can have a positive impact on
teachers, including gains in skills and knowledge, and change in teaching practice (CUREE, 2005/2ssj;
Muijs et al., 2011;52;). However, this impact varies across studies and contexts (CUREE, 20052s¢}; Muijs
etal., 201152), and some investigations suggest that the policy context can negatively influence the
effects, for example when it is characterised by strong accountability and high competition between schools
(Greany and Higham, 2018p269]). In addition, there can be large differences between how schools
collaborate: boundary crossing is more substantial when it occurs between different school levels and
school types, or between schools in different geographical and policy contexts. Such differences can also
imply variations in the impact of school networks on teachers’ knowledge and learning. This study asks
school leaders about the nature of school networks and collaboration through a set of social network
questions. It also captures school leaders’ perception of local collaboration and networking based on

literature on network effectiveness.

Finally, the research methodology is designed to allow for understanding the interrelations
between the different views. Structural equation modelling can reveal how the different factors relate to
each other, incorporating mediating factors. In the following sections, | will first describe the social
dynamics between schools, school leaders’ perception of both horizontal and vertical social processes,
and explore how these relate to each other, and ultimately to teachers’ knowledge dynamics. The first two
sections will focus on descriptions only, and relationships between the various elements will be explored

in the third and fourth sections.

8.1. Schools’ social networks

Studying school networks is situated in the intersection of sociological and educational research.
The theoretical framework (Chapter 4) draws on social network theory, which helps unpack the impact of
social networks on various outcomes, including attitudes, personal and collective attributes, and practices.
As discussed in Chapter 2, network theory contributes to this particular field of sociology with a distinct

methodology conceived to study particular characteristics of networks and how they relate to social and
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individual gains. My theoretical framework also incorporates the concepts, theories and empirical results
of the rich field of research on school leadership and organisational learning, as well as those of education

policy research that investigates the wider context of schools.

School networks have become recognised as key mechanisms to support teaching and learning
(CUREE, 2005286;; Muijs et al., 2011;52;). Social network studies have shown that network characteristics
— its structure, nodes and ties — matter for how knowledge is mobilised, constructed and diffused among
teachers and schools (Daly, 20121571). Chapter 2 summarised some of the main findings. First, the
characteristics of network structure, i.e. the density of ties and their distribution can influence access to
new knowledge, and capacity for generating and diffusing innovation. In particular, the extent to which a
network is centralised, split into subgroups and characterised by structural holes matter for the various
dynamics of knowledge (Burt, 1992143}; Daly et al., 2010160; Long, Cunningham and Braithwaite, 2013161).
Second, the way actors’ positions and attributes are matched also determines knowledge dynamics. For
example, the knowledge, expertise, attitudes and skills of both central actors, i.e. those with a high number
of ties, and brokers, i.e. those who connect subgroups, can influence the mobilisation, construction and
diffusion of knowledge (Baker-Doyle and Yoon, 20111s9); Akkerman and Bakker, 2011165); Coburn, Mata
and Choi, 2013y158;; Coburn, Choi and Mata, 2010p1es)). Finally, the nature and strength of ties between
members can hinder or foster certain mechanisms. Weaker relational ties are important to access new
ideas, while stronger ties are necessary to transmit complex knowledge (Centola and Macy, 2007162);
Granovetter, 1973p144). The process and conditions of tie formation also matter: whether
knowledge-intensive relationships (for example involving pedagogical advice) are based on homophily and
proximity or on more relevant attributes such as expertise, can have a high impact on outcomes (Coburn
et al., 2012167)).

The broader policy context of school networks in my research is determined by the national and
regional policies, in particular by the EDUNET initiative. As described in Chapter 6, regional objectives are
complex, sometimes even contradictory, and can imply different types of collaboration between schools.
First, the regional strategy emphasises the rural nature of the Academy of Bel-Mondo (Académie de Bel-
Mondo, 2017371)). School network literature suggests that in a rural context, schools can benefit from
collaboration to address challenges associated with their small size and isolated nature (Muijs et al.,
2011527). These can include sharing resources (personnel, physical), experiences and coordinating certain
activities. Second, the EDUNET networks’ original objective was to foster students’ learning pathways. In
terms of school collaboration, this goal translates into facilitating collaborations between different school
levels (primary — lower-secondary, lower- and upper-secondary). EDUNET networks have been set up
specifically in line with typical pathways. In this sense, school networks should reflect geographical
proximity rather than administrative districts. The objectives of the second iteration of EDUNET focus more
on facilitating innovation and professional learning, which is associated more with horizontal collaboration
between similar schools. Based on this broader context, we are interested to know whether and to what
extent existing school networks reflect regional objectives. Therefore, the exploration of school networks

was guided by the following questions:
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e Do schools collaborate with other schools on pedagogical topics and if so, how large is their

collaboration network?
e What is the focus of collaboration, and how wide is its scope?

e To what school levels does collaboration extend? Is it primarily between the same level, rather

between different levels or mixed? Does the focus of collaboration depend on the level of schools?

e To what geographical zones does collaboration extend? Are school networks primarily located in
the same county or do they cross administrative boundaries? Is collaboration between schools
embedded in the EDUNET networks?

As the research explores the impact of social processes on teachers’ knowledge, the social
network questionnaire focused on different types of pedagogical collaboration between schools. To map
the relationship of a school with other schools, a fixed-choice design was implemented, in which the school
leaders were asked to select maximum five other schools (from a list of all schools) with which they have
collaborated on pedagogical projects in the past 2 years. To reflect both the national centralised and
bureaucratic context, the regional rural context and the regional objectives, and capture the main elements
of teachers’ knowledge construction, it asked about nine aspects of collaboration, with the possibility of
adding other focuses as an open question (Table 8.1). Due to a technical survey error, two of these could
only be selected for the first school the respondent indicated. This anomaly is taken into account throughout

the analysis.

Table 8.1. School networks questions

Item Subscale / Construct Item Response
number options

NWO Social network How many schools have you collaborated with on pedagogical projects integer
in the past 2 years?

NWA-5 Social network = Select the schools you collaborated with on pedagoigcal projects during Unique school
the past 2 years. code

Collaboration focus | For each school, please select the themes on which the collaboration

focused. checkbox

NWBx.1 Coordination student pathways

NWBx.2 Coordination co-teaching, personnel sharing

NWBx.3 Knowledge construction research project

NWBx.4 Knowledge construction collective training / professional development

NWBx.5 Knowledge construction experimentation project Yes /No

NWBx.6 Knowledge construction collective pedagogical reflection

NWBx.7 Coordination administrative coordination

NWBx.8* Knowledge construction project on subject-related practice

NWBx.9* Knowledge construction interdisciplinary project

NWBx.oth Focus Other, please specify

Note: * Due to a technical error, these two foci were only given as an option for the first school the respondent selected.

As shown in Chapter 5, the response rate in the school leader dataset did not allow for a whole

network analysis and the network data can only be used to analyse ego networks with no alter connections
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(Hanneman and Riddle, 2005364;). While this data cannot describe the macro-structure of the whole
network, it can still provide some insights into the differences between actors’ social positions and how
certain network characteristics influence actors’ perceptions or behaviour (Hanneman and Riddle,
2005q364)). In the following section, | present the ego network measures used (Table 8.2) and give an overall
description of the school ego networks. Ego is the school represented by the school leader who responded
to the survey, and alters are all the schools that the respondent indicated to have collaborated with. The

ego network measures were introduced in detail in Chapter 5.

Table 8.2. Ego network measures

Type of network Measures Description Value range
measure
School level School level: from kindergarten to upper-secondary 5 school levels
Node (ego and alter) G . . — . .
attributes eographical location County in which the school is located 4 counties
EDUNET membership EDUNET network of which the school is a member EDUNET code
Size Number of alters reported Min: 0 Max: 5
Min: 0

Tie strengths (raw

Number of collaboration focuses indicated (including

Max: 8 for NW2-NW5

Tie central tendency number) “other”) Max: 10 for NWA
Tie strengths Proportion of collaboration focuses to total number of Min: 0 Max: 10
(standardised) possible focuses multiplied by 10 ' '
Dispersion of tie strength Standard deviation of tie strength Min: 0 Max:

Tie dispersion

(calculated for tie strength proportion)

Multiplexity Number of different types of collaboration (1) Min: 1* Max: 5
School level (type) Proportion of alters in each school level Min: 0* Max: 1
Alter central tendency Geographical Proportion of alters in each county Min: 0* Max: 1
EDUNET membership Number of EDUNET networks among the alters
. . School level dispersion Agresti’'s IQV for school levels Min:0 Max: 1
Alter dispersion ; h ; . . .
Geographical dispersion Agresti’'s IQV for counties Min:0 Max: 1
External school level Number of ties leading to different school level alters Min: 0 Max: 5
School level similarity El index for school levels Min: -1 Max: 1
Ego-Alter similarity External geographical Number of ties leading to different school level alters Min: 0 Max: 5
(homophily) Geographical similarity El index for school levels Min: -1 Max: 1
External EDUNET Number of ties leading to different school level alters Min: 0 Max: 5
EDUNET similarity El index for school levels Min: -1 Max: 1

Note: * Missing values were coded as 0. For values among alters, a 0 corresponds to the case when no alter was indicated. A 0 in the ego
network indicates that the respondent did not indicate its own school’s code, nor its alters’. The maximum values are theoretical maximums, i.e.
the total number of possible school levels / counties / EDUNET networks among alters and in the ego network.

As a way to illustrate all measures, two examples for ego networks from the data are depicted in
Figure 8.1. In the first example (left), we can see that ego is a lower-secondary school that reported
collaboration with five alters (the maximum number possible due to the fixed choice design). The school
(ego) shares personnel / co-teaches and works on an experimentation project with two primary schools in
the same county. It collaborates on student pathways and engages in collective pedagogical reflection with
two other lower-secondary schools and one upper-secondary school, which are all in a different county.
The second example shows a primary school collaborating with three other primary schools on student

pathways, engage in pedagogical reflection and administrative coordination with them. Two of these
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primary schools are in the same EDUNET network, one in a different one. Ego also engages in pedagogical
reflection with a lower secondary school of the same EDUNET network, with which it shares personnel or

has co-teaching projects.
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Figure 8.1. Example school ego networks
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Alter central tendency — EDUNET membership: No. 3
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Prop [Kind.gr, Prim., Lower-sec, Upper-sec, Adapt.]: 0, 0.75, 0.25, 0, 0
Alter central tendency — Geographical location: No. 2 /
Prop. [Dep1, Dep2, Dep3, Dep4]: 0, 0.25, 0, 0.75
Alter central tendency — EDUNET membership: No. 2
Alter dispersion (IQV) — School levels: 0.469

Alter dispersion (IQV) — Geographical location: 0.5
Ego-Alter similarity (El) - School levels: -0.5

Ego-Alter similarity (El) — Geographical location: -0.5
Ego-Alter similarity (EI) - EDUNET membership: -0.5

8.1.1. Ego: Size and types of collaboration

In analysing the networks, we first focus on ego and look at the number and nature of relationships

it has. The size of the ego network, i.e. the number of schools with which school leaders indicated
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collaboration in the two years preceding data collection, varies between 0 and 15, with one outlier value of
60 (removed from descriptive statistics) (Figure 8.2). Over half of respondents indicated that they
collaborate with 1, 2 or 3 other schools, while 18% do not engage in collaboration at all. As 80% of
respondents reported a size of equal to or smaller than five, the reported ego network, which was limited
to maximum five alters due to the research design, could in theory correspond to the full ego network size

for the majority. As seen in Chapter 5, around 75% of respondents did indeed report on all their alters.

Figure 8.2. Size of ego networks: Number of schools ego collaborated with in the past 2 years
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Note 1: N=332 (Full school leader database)
Note 2: *Mean and standard deviation after removing the outlier value of 60.

Ties are described by the types of collaboration reported. Overall, the most frequent focus of
collaboration (Figure 8.3) is on student pathways, showing that this regional objective is the most reflected
in cross-school work. Collective pedagogical reflection comes in the second place, which fits in the
objectives of the second iteration of EDUNET networks (since 2017) oriented towards innovation,
experience sharing and professional development (see Chapter 6). However, collective professional
development and experimentation are less frequently indicated, even though these would correspond more

explicitly to the regional goals since 2017.
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Figure 8.3. Focus of collaboration by frequency of appearance
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Note 1: N=332
Note 2: * Due to a technical error, these two foci were only given as an option for the first school the respondent selected. Therefore their
frequency is not comparable to that of others, which appeared for each of the maximum five schools the respondent selected.

At the level of the ego networks, multiplexity refers to the multidimensionality of ties between nodes
(Perry, Pescosolido and Borgatti, 2018429]). In our case, there can be multiple types of collaboration
between two schools. Multiplex ties are often stronger, can imply more frequent contacts and more support
(Perry, Pescosolido and Borgatti, 2018429]). Research has also shown that more multiplex ties in one’s ego
network can be associated with certain positive attributes, such as higher self-esteem and greater
satisfaction with one’s social relationships in the case of individuals (Perry, Pescosolido and Borgatti,
2018p429)). In both examples presented above, all ties are multiplex. The focus of collaboration seems to
depend on the school type. Interestingly, working on student pathways is not restricted to ties between
different school levels. In both examples, this focus is indicated between schools at the same level (primary
schools in the first, lower-secondary schools in the second), and in the left example also between a lower-
and an upper secondary school. In section 3 of this chapter, | will look at the association between tie
multiplexity and the perception of various characteristics of the broader policy context, the EDUNET

networks.

Numerous social network studies quantify the strength of ties through, for example asking about
the frequency of interaction (Perry, Pescosolido and Borgatti, 201829); Crossley et al., 2015677). While in
this thesis, providing a qualitative understanding of the relationships was fundamental to draw links to
teachers’ knowledge dynamics, through the multiplexity of collaboration focuses it is also possible to define
the strength of ties. To account for the technical error in the survey implementation indicated earlier, instead
of a simple count of the number of collaborations, we standardise tie strength across the alters. Tie strength
is thus defined as the proportion of indicated collaboration types to all possible collaboration types

multiplied by ten. This measure allows for comparing the tie strength of alter 1, where there were ten

35(
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possible types of collaboration (including “other”), to the tie strength of alters 2-5, where the possible types
of collaboration was eight. For alter 1, it is the same as the number of collaborations indicated. Figure 8.4
shows the distribution of mean tie strength (left figure) in the ego networks. We can see that the majority
of ego networks fall in the range of 1-2 mean tie strength, which corresponds to only one type of

collaboration indicated on average, so a general lack of multiplexity.

Figure 8.4. Distribution of mean tie strength and tie dispersion
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Another key characteristic of ego networks is the dispersion of ties, i.e. how different ego’s ties are
in terms of their strength or multiplexity. We measure tie dispersion simply as the standard deviation of tie
strength (Perry, Pescosolido and Borgatti, 201842¢). The greater the standard deviation of tie strength, the
bigger difference there is between the number of collaboration types leading to the different alters.
Figure 8.4 (right figure) indicates that tie dispersion is generally low in the data, that is, the relationships to
alters within an ego network are very similar in terms of strength (multiplexity). Fewer ego networks

demonstrate higher dispersion, i.e. having some strong and some weaker ties.

8.1.2. Alters: attributes and their dispersion

The second perspective of ego network analysis focuses on alters, and looks at the distribution of
their attributes. In the context of our study, we look at three attributes: school level, geographical location

and EDUNET network membership of alters and ego.

With regards to school levels, primary school partners represent the highest proportion among
alters, followed relatively closely by lower-secondary schools. Table 8.3 also shows the proportion of the
various school types among all schools in the Academy. We can observe that although primary schools

are the most popular partners in the data, their average proportion in ego networks is much lower than in
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the whole population. It is the opposite for lower-secondary schools, which are exceptionally highly

represented among alters compared to their proportion in the population.

In interpreting this result, we must take into account that school levels were not representative
among egos (respondents) in the data. Indeed, we showed in Chapter 5 that primary schools were
underrepresented, while lower-secondary schools were considerably overrepresented in the sample (i.e.
among egos) (line three in Table 8.3). Nevertheless, a relatively straightforward explanation of the high
proportion of lower-secondary schools among alters is that many schools collaborate with a neighbouring
level. Lower-secondary schools are not only a “sandwich level”, but also the one neighbouring primary
schools, the most “populated” level. Indeed, contingency tables between ego’s school level and each of
the other school levels generally indicate a high representation of neighbouring levels among alters.
Cramer’s V values show significant moderate associations for kindergarten, primary and upper-secondary

schools, and strong association for lower-secondary school alters?°.

Table 8.3. School levels among alters

Lower- Upper- .
. . Adaptive
Kindergarten Primary school secondary secondary .
teaching school
school school
Number among alters altogether 48 290 179 85 1
Mean proportion of school level in 8.93% 45.55% 34.419 11.02% 0.09%
ego networks
Proportion of school levels among 18.21% 41.07% 24.99% 8.57% 0.36%
ego (respondents)
Total proportion of school levels in 23.81% 62.20% 9.41% 435% 0.24%

the Academy

Note: N=280 (unique ego network database)
Note: The mean proportion (second row) was calculated based on the proportion of a certain school level among alters in each ego network.

Looking at the geographical location of alters, the mean proportion of counties among alters is
very close to their proportion in the data among egos (Table 8.4). Contingency tables reveal that in the
vast majority of the cases all alters are from the same county as ego. Cramer V’s values?' indicate very

strong significant associations between ego and alters’ geographical location.

20 Cramer's V: Kindergarten: 0.20, Primary: 0.28, Lower-secondary: 0.41, Upper-secondary: 0.29. All of them
significant with p value close to 0. However, the number of observations is not very high due to the sample size, so
results need to be treated with caution.

21 Cramer's V: For county-16: .53, For county-17: .55, For county-79: .54, For county-86: .55. All of them significant
with p value close to 0.



Table 8.4. Geographical location: counties among alters

Dep1 Dep2 Dep3 Dep4
Number among alters altogether 81 257 75 190
Mean proportion of county in ego network 10.06% 47.54% 9.63% 32.77%
Proportion of school levels among ego (respondents) 8.93% 46.07% 7.86% 29.29%
Total proportion of schools per county in the Academy 22.57% 33.98% 20.58% 22.87%

Note: N=280 (unique ego network database)

Note: The mean proportion (middle row) was calculated based on the proportion of a certain county among alters in each ego network.
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Another widely used measure that describes the dispersion of alters in different categories in ego

network analysis is Blau’s H, or its standardised version, Agrasti’s Index of Qualitative Variation (IQV index)

(Crossley et al., 20153671). The IQV value is 0 when all alters are in the same group, and is 1 when alters

are equally distributed in all categories. Figure 8.5 shows that for the majority of ego networks, alter

dispersion is very limited both in terms of school level and geographical location. For school levels,

although the maijority of ego networks show no dispersion, there are a certain number with higher

dispersion. In the case of geographical location, the result is not so surprising, as we would expect that the

majority of collaborations between schools are local. The examples presented in Figure 8.1 belong to the

very few ego networks that do show some dispersion in terms of the county. However, a closer examination

of these networks reveals that ego and all alters are located close to county borders, which means that

collaboration is still very much local in these cases too.

Figure 8.5. Dispersion of alters in terms of school level and geographical location
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A third attribute of the schools is which EDUNET network they belong to. Because of the very high

number of EDUNET networks in the Academy (33 in total), the proportions of these among alters and the

IQV index are less self-explanatory. Instead, we simply count the number of EDUNET networks among
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alters in each ego network. Figure 8.6 shows that alters belong to the same EDUNET network in the
majority of ego networks, but there are more than one networks present among alters in around one fourth
of the ego networks, indicating that school collaboration is not purely the result of the EDUNET initiative of

regional policy.

Figure 8.6. Number of EDUNET networks among alters
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8.1.3. Ego-alter similarity

The third aspect of ego network analysis looks at homophily, or in other words, how similar alters
are to ego with regards to the different attributes. The previous section touched upon this perspective when
examining the contingency tables and Cramer’s V values for ego and alters in terms of school levels and
geographical location. While Cramer’s V is able to show associations, the El index is a special ego network
measure designed to capture homophily specifically (Crossley et al., 2015367)). It is based on the number
of external (E) and internal (l) ties leading from ego to alters. External ties are those that lead to a different
category, internal ones lead to the same category. The El index is -1 in the case of perfect homophily, i.e.
when all alters belong to the same category as ego, and is +1 for perfect heterophily, i.e. when all alters
are different from ego (Crossley et al., 2015367;). Figure 8.7 shows that almost all egos are perfectly
homophile in terms of geographical location and EDUNET membership. On the other hand, egos are
mostly heterophile in terms of school level, i.e. the majority chooses partners of a different school level. A
closer look reveals that this heterophily reflects collaboration with neighbouring school levels in the vast
majority of the cases. Indeed, in more than 90% of ego networks, all external ties lead to a neighbouring
school level.
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Figure 8.7. Ego-alter similarity

The distribution of El index for school levels, geographical location and EDUNET membership
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8.1.4. Relationships in view of policy objectives

Having described the characteristics of ego networks, we can now turn to exploring relationships
between some of them. First, | will look into how the externally constructed EDUNET objectives are linked
to the theme of school collaboration. This is therefore a first exploration of the mutual influence between

vertical and horizontal outside views.

To do this, let us first examine how the EDUNET objectives laid out in Chapter 6 correspond to the
collaboration themes explored in the questionnaire. The objectives can be realised through a mix of
collaboration focuses, and any of these latter can be relevant for any of the objectives. However, there are
some themes that correspond clearly and explicitly to particular objectives (Table 8.5). The objectives of
the first iteration of EDUNET directly translates into collaboration on student pathways. It may also require
administrative coordination, because it involves different school levels across which teachers and school
leaders coordinate transition. Last, it may imply co-teaching and personnel sharing, for example to
familiarise primary school students with lower-secondary teachers and new subjects. This practice is a
quite frequent way of smoothing the transition between school levels in France. These objectives clearly
invite collaboration between different school levels. The second iteration focuses on innovation and
professional learning primarily and can therefore be directly matched with experimentation and research
projects, training and professional development as well as collective pedagogical reflection. Co-teaching

can be a powerful way to generate reflection on pedagogical practice when appropriately accompanied
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with team reflection (Fluijt, Bakker and Struyf, 20164307), while personnel sharing is more a form of resource

sharing that can support the functioning of schools, particularly in rural areas. It is less straightforward to

map this collaboration theme on specific objectives.

Table 8.5. EDUNET objectives and collaboration themes

EDUNET objective Collaboration theme Ties

Encouraging cross-cycle and cross-level links to streamline Student pathways Cross-level
First iteration student pathways / Developing collaboration between primary, | Project on subject-related practice
(2014-2016) lower and upper secondary school teachers
Focus: student Consider the student's journey as a whole, seek coherence Student pathways Cross-level
pathways and complementarity of learning and avoid rupture especially Administrative coordination

at key points of transition Co-teaching, personnel sharing

A “territorial incubator”, promoting innovations consistent with Experimentation project

educational policies Research project

Co-teaching, personnel sharing

Second iteration A suppoln system for professional development and reflection Collective training / professional Same level
(2017-2021) on practice development
Focus: innovation, A synergy among act0r§, to gllow' for sharing prgblems Interdisciplinary project Same level
professional learning encountered and solutions  identified across  different Collective pedagogical reflection

disciplines

A special professional development space, a proximity-based Collective training / professional Geographical

implementation development proximity

Collective pedagogical reflection

The above matching raises a number of questions with regards to the ego networks. A first
question is whether the collaboration types can be structured into underlying factors. Conceptually it would
be plausible to assume that student pathways, personnel sharing and administrative coordination all imply
a strong element of coordination, such as scheduling visits and lessons in the other school, and aligning
programmes. Experimentation and research projects, collective training, interdisciplinary project and
pedagogical reflection on the other hand may imply more considerable reflection and knowledge
construction. The distinction of these conceptual factors is not clear-cut, student pathways should of course
also imply reflection and knowledge construction, and all collaboration requires a certain amount of
coordination. Nevertheless, it makes sense to look into the data and explore if underlying factors can be
distinguished. Therefore, | first performed exploratory factor analysis for the collaboration themes. The
Kasier-Meyer-Olkin test indicated that the data is not suited for factor analysis (kmo=.492), and lavaan
raised a large number of warnings for the parallel analysis also suggesting inadequacy. The attempted
exploratory factor analysis also resulted in warnings and no factor structure emerged. With these set of

items and this data we thus cannot identify any underlying factors for collaboration themes.

Another set of questions relates to whether certain collaboration themes can be associated to
attributes of the ties, i.e. depend on the collaborating schools’ profiles. For example, does the theme
“student pathways” occur primarily between different school levels? Do collective training and pedagogical
reflection occur primarily between schools of the same educational level? We have seen that schools rarely
collaborate with schools in a different EDUNET network, but when they do, is that linked to particular

collaboration themes? For this analysis, | transformed the database by extracting each ego-alter
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relationship. In the transformed database, each observation corresponds to a tie, and there are 603
observations altogether. Relationships are classified in three groups in terms of school levels: internal ties,
i.e. those between the same school levels, external neighbouring ties, those between neighbouring school
levels (e.g. primary and lower-secondary schools) and external non-neighbouring ties. For EDUNET

membership only two types of relationships exist: member of the same or different network.

The first hypothesis is that certain collaboration themes occur more frequently for certain types of
relationships in terms of school levels. EDUNET objectives, particularly in the first iteration, intend to
facilitate cross-level collaboration to support student pathways. We would thus expect that this theme
occurs more frequently between neighbouring school levels. On the other hand, collective professional
development and pedagogical reflection may often target a specific pedagogical context, for example, a
particular grade or subject. This type of collaboration may thus be expected to occur more frequently
between schools of the same level. Contingency tables and Cramer’s V values reveal that there is no
association between any of the collaboration themes and the type of relationship in terms of school level.
This means that collaboration themes can occur with equal probability between schools of the same level,
those that are neighbouring or non-neighbouring. This result is particularly surprising for the theme of

student pathways and may require qualitative data to interpret.

The second hypothesis is that school collaboration across EDUNET networks is linked more to
innovation and professional development related collaboration themes (second iteration). As the EDUNET
networks were originally created to correspond to student pathways and conceived to collaborate along
this theme, we can expect that this theme occurs primarily within EDUNET network. Again, chi square
statistics reject this hypothesis. None of the collaboration themes are more or less linked to within or

cross-EDUNET relationships.

8.2. School leaders’ perception of local collaboration and the EDUNET device

While facilitating collaboration and networking among schools is today a popular policy tool in
many countries, the purpose of collaboration differ substantially across contexts (Sartory, Jungermann and
Jarvinen, 2017u31). In the United Kingdom, governmental incentives for establishing school networks often
focus on raising achievement, such as the Teaching School Alliances model, which aims at improving
weaker schools through school partnerships (Greany and Higham, 2018269]). Similarly, school networks
have been centrally set up or incentivised in Canada and the United States to foster local school
improvement (Sartory, Jungermann and Jarvinen, 2017p431]). In other contexts, collaboration among
schools is more bottom-up, based on voluntary participation in partnerships and is focused on innovation
and teachers’ professional development (Sartory, Jungermann and Jarvinen, 2017p31). The context and
purpose of school networks can influence the network structure and the nature of collaboration (Greany
and Higham, 2018269)).
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As described above and in line with the conceptual framework, my research intends to provide
insights both into horizontal (bottom-up) network structures and into the externally set up EDUNET
network, which is a top-down initiative of the regional authorities. A set of items were developed to capture
school leaders’ perception of both of these. ltems measuring the perception of horizontal networking do
not mention the EDUNET initiative specifically, but ask about local collaboration and networking between

schools in general.
8.2.1. Perceptions of local collaboration and networking: “Horizontal outside
view”

Network effectiveness studies have been accumulating evidence on the various factors that
facilitate the effectiveness of networks (CUREE, 200528¢;; Rincén-Gallardo and Fullan, 20162s8;; Muijs
etal., 201152)). Chapter 3 provided a summary of these and listed a number of features of effective

networks. These features can be grouped into four broad categories as the labels below indicate.
e Having specific shared goals focusing on teaching and learning — Objectives & Culture
e Placing professional learning at the centre — Objectives & Culture
e Establishing and maintaining strong and quality relationships based on trust — Culture
e Involving relevant stakeholders — Culture & Governance
e Drawing on external knowledge and expertise — Culture & Governance
e Distributed leadership and facilitation — Culture & Governance
e Taking into account the network context — Governance
e Having adequate resources, both money and time — Resources
e Developing skills to collaborate, facilitate and broker — Resources

Taking into account that the labels objectives, culture and governance are not clearly separable,
two broad groups would be: culture and governance, including also network objectives, on the one hand,
and resources, including financial, human resources as well as time, on the other. The items developed
for the questionnaire capture these two categories and the features above. Table 8.6 shows the descriptive

statistics for each item.
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Table 8.6. Perceptions of local collaboration and networking

Item Item Response options /
code Tentative scales
1: Strongly disagree

To what extent do you agree with the following statements about

I collaboration and networking between schools locally? AR IELED
stem 3: Rather agree
4: Strongly agree

EC4.1 | high-level of trust between schools locally Network culture & governance
EC4.2 | adequate financial resources Network resources
EC4.3 | adequate dedicated time Network resources
EC4.4 | adequate human resources Network resources
EC4.5 @ shared objectives Network culture & governance
EC4.6 | adequate incentives for teachers Network culture & governance
EC4.7 = adequate local governance Network culture & governance
EC4.8 | adequate central governance Network culture & governance

The data (Figure 8.8) reveals clearly that school leaders view culture and governance more
positively than resources overall. The vast majority rather disagrees that local networks have adequate
resources (73% for financial, 81% for time and 67% for human resources), while the majority rather agrees
that network culture and governance are suitable. The only exception from this relates to incentives for
teachers to collaborate: almost 70% of school leaders believe that there are no adequate incentives. We
can also see that the proportion of those who strongly agree that the given statements hold is low: below

10% for all features, except for the level of trust, where it is 13%.

Figure 8.8. Perceptions of local collaboration and networking

Perceptions of local collaboration and networking
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8.2.2. Factor analysis of local collaboration and networking constructs

Let us now examine if the assumed structure of resources and culture / governance can be
validated. Similarly to Chapter 7, factor analytical methods are used to verify the underlying structure of
data. As the adequacy tests of exploratory factor analysis are satisfying?? and factor loadings for a
two-factor structure seem adequate, | tested the model that corresponds to the conceptual design as laid
out in Table 8.6 with confirmatory factor analysis.

The two-factor model fit the data significantly better than a model with only a single latent factor
for network perception. However, fit indices, particularly RMSEA indicated misfit (Table 7.2). The first
modification index suggests adding the residual covariance of items EC4.1 and EC4.5. This makes sense
theoretically, as these two items measure something different from the other three. Indeed, trust and
shared objectives both relate to the nature of relationship between members, while the other three items
all relate to external governance aspects. After modifying the model, the fit becomes acceptable, although

the upper confidence interval of RMSEA is still not entirely satisfying.

Table 8.7. Fit statistics of models of local collaboration and networking

2-factor model 2-factor model with

residual covariance
X2 43.351 20.59
Degrees of freedom 19 18
CFI (scaled) .986 .995
RMSEA (scaled) 102 .064
90% Cl for RMSEA (scaled) (.079, .126) (.038, .090)
SRMR .046 034

The indicators all show significant positive factor loadings, with standardised coefficients ranging
from .610 to .947. There is a significant and strong positive correlation between the two factors (correlation
coefficient .827), indicating that school leaders who perceive adequate resources locally, also see the
culture and governance more positively. Ordinal alpha values were computed to verify scale reliability

(Table 7.3). The alpha values are high for both scales, showing good internal consistency.

Table 8.8. Internal consistency of local collaboration and networking scales

Scale Number of items Ordinal Alpha
Resources 3 855
Culture and governance 5 891

22 Bartlett's test of sphericity — Chi square’s p-value = 0; Kaiser-Meyer-Olkin [KMO] Test = 0.889; Parallel analysis
suggests three factors.
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Overall, the statistical results and conceptual considerations suggest that the modified two-factor
model is both meaningful to work with and satisfies statistical requirements. Therefore, | will use this model

in the following analysis.

8.2.3. Perceptions of the EDUNET network: “Vertical outside view”

The same set of questions were used to capture school leaders’ perceptions as for teachers (see
Chapter 7) developed by Harel (Harel, 20193341). Data shows that school leaders’ perceptions are highly
similar for the different elements: between 50% and 75% of school leaders rather agree with all of these
statements (Figure 8.9). The highest level of agreement (75% of respondents) is on the statement that
EDUNET addresses regional ambitions. The lowest is with half of the respondents agreeing that their

EDUNET network strengthened their working relationships with colleagues and usual partners.

Figure 8.9. Perceptions of the EDUNET network

Perceptions of EDUNET
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8.2.4. Factor analysis of EDUNET network perception constructs

While the adequacy tests of exploratory factor analysis?® are satisfying, lavaan raised warning
messages for the parallel analysis, suggesting an ultra-Heywood case, i.e. that a variable (or some
variables) do not have unique variance. Exploratory factor analysis for both four and three factors raised
such warnings as well, and resulted in a factor loading of greater than 1 for EC2A.2, suggesting that this
variable constitutes a factor by itself. Four two factors, no warning was raised and EC2A.2 did not load on

either of the factors. Clearly this item poses problems, | therefore excluded it from further analysis.

As noted in Chapter 7, a few items could belong to several constructs conceptually (EC2A.5
“EDUNET is a professional development space”, EC2A.8 “EDUNET promotes cooperation and exchange
between schools”, and EC2A.11 “EDUNET is a device that promotes exchange between different school
types”). | tested a three-factor model similar to that of the teacher sample, however, with a few small
differences. A slightly different factor structure is indeed conceptually valid, as formal networks imply
different expectations, responsibilities and benefits for teachers and school leaders. For example, whether
a network is a professional development space, could simply be one of many goals of the network for
school leaders, whereas for teachers it is about their opportunities to learn. The factor structure tested for

school leaders is:
e Governance: EC2A.1, EC2A.3, EC2A.4, EC2A.5, EC2A.6.
e Partners: EC2A.7, EC2A.8, EC2A.9, EC2A.10, EC2A.11 (same as for teachers).
e Professional Learning Culture: EC2A.12, EC2A.13, EC2A.14.

As some items do not clearly belong to one or the other construct, | expected that some residual
covariances would need to be added. Indeed the RMSEA index indicated misfit, and the first modification
index suggested adding EC2A.9~~EC2A.10. Since both items refer to strengthening working relationships
with colleagues, partners, it conceptually makes sense to add their residual covariance. In the second step
the fit indices improved, however the upper confidence interval of RMSEA was still greater than .10. The
first modification index in this second step suggested cross-loading of item EC2A.11 on the “Professional
Learning Culture” factor, exactly as expected conceptually. Therefore a third model was tested including

the two covariances, and finally this model showed fit (Table 7.13).

23 Bartlett's test of sphericity — Chi square’s p-value = 0; Kaiser-Meyer-Olkin [KMQO] Test = .921; Parallel analysis
suggests four factors.
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Table 8.9. Fit statistics of models of EDUNET networks

3-factor model 3-factor model with 3-factor model with
residual covariance residual covariance and
cross-loading
X2 138.4535 84.907 64.205
Degrees of freedom 62 61 60
CFl (scaled) 979 988 992
RMSEA (scaled) 115 .088 074
90% ClI for RMSEA (scaled) (.101; .129) (.073; .103) (.059; .090)
SRMR 047 042 .037

The indicators show significant positive factor loadings, with standardised coefficients ranging from
.72 to .976 with two exceptions. One exception is EC2A.4 which has a negative loading of -.508. This is
expected, as EDUNET being “above all an administrative entity” is negative formulation vis-a-vis the
intended objectives. The other is EC2A.11, the factor loading of which dropped from .78 to .34 after
including its cross-loading on another scale. There is a significant and strong positive correlation between
all three factors. It is important to highlight that the correlation coefficient between Governance and
Partners is particularly high (.912), indicating that these two factors measure similar constructs. Partners
and Professional Learning Culture, and Governance and Learning are also highly correlated (.847 and
.796 respectively). Ordinal alpha values (Table 7.3) are high for all three scales. For Partners and Learning,

they are almost “too high”, suggesting that the items measure almost the same aspect of the construct.

Table 8.10. Internal consistency of local collaboration and networking scales

Scale Number of items Ordinal Alpha
Governance 5 .850
Partners 5 935
Professional Learning Culture 3 .956

Visibly, the set of items exploring school leaders’ perception of the EDUNET device are not well
conceived to measure clearly separate underlying constructs. As the items relate to a specific context, it
may not be worth to reconceptualise the questionnaire in future research. For this research, the model can
only be used with caution as the highly correlated factors may cause multicollinearity. Therefore, only one

of these factors will be used in each of the subsequent structural equation models.

8.3. How do perceptions of collaboration and networking relate to school
networks?

This section further investigates the second hypothesis — H2.1 Network and organisational
culture are important factors in facilitating social processes — this time through the lens of school
leaders. It examines the ways in which school leaders’ perceptions of collaboration and networks influence
schools’ social dynamics. As outlined above, two sets of constructs measure school leaders’ perceptions.

The “horizontal outside” perspective looks at their general perceptions of collaboration, while the “vertical
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outside” view explores perceptions specifically related to a certain policy context, in this case, the EDUNET

device.

Following Borgatti and Halgin’s (Borgatti and Halgin, 2011y1s6]) typology of theoretical approaches
to studying networks introduced in Chapter 4, this research is situated in the intersection of the “network
theory” and “theory of networks” domains. This section looks at the impact of school leaders’ perceptions
(non-network variables) on schools’ network (network variables), which lies in the realm of the theory of
networks. The next section will explore the impact of school networks (network variables) on teachers’
knowledge (non-network variables), which falls in the domain of network theory. In both cases, | will use
structural equation modelling (SEM) to investigate the relationships between constructs and variables.
Network measures can be used in classical statistical analysis, such as correlation and regression
analysis, in the same way as non-network variables (Hanneman and Riddle, 2005364;). However,
integrating these variables in a SEM model makes this research unique: searches in academic databases
indicate very little research using this model. One recent example is the work of Hayian Liu and colleagues
(Liu, Jin and Zhang, 2018432)). In order to design the SEM model, | first review relevant research in

education.

Education research has explored the drivers and barriers of engaging in networking and
collaboration. Conducting research on the implementation of reforms is a strong research tradition in the
United States. In the past decade, some of this research has focused on studying networks, both as a
result of reforms and as antecedents. Several studies have shown that reforms and interventions can
shape teachers’ and school networks. For example, Atterberry and Bryk demonstrated how the position of
some actors changed as a result of a long-term professional development programme. In particular, the
instructional coaches responsible for guiding the professional development became central actors in
teachers’ network over time (Atterberry and Bryk, 2010u33;). However, the study also pointed out that
certain pre-existing social factors, such as levels of trust and willingness to deprivatise practice matter for
the effect of interventions on networks. Case study findings suggest that if these levels are initially low,
network characteristics may not change. Coburn, Choi and Mata (2010;165]) also looked at the change of
networks as a result of social policies. Their research showed that social policies can change perceptions
of homophily, i.e. who appears to be more ‘alike’. Interventions can also increase teachers’ knowledge of
where the expertise lies, and thereby shape the ties in the network. Coburn and colleagues’ findings also
suggest that while materials seem to be durable resources, relational resources, such as coaches
becoming brokers of information, are sensitive to continued external support (Coburn, Choi and Mata,
2010r165); Coburn et al., 2012167)).

Penuel, Frank and Krause (Penuel, Frank and Krause, 2010421;) examined the effect of leadership
practices on teachers’ network characteristics. The study showed that distributed leadership, i.e.
leadership that is stretched over several people and relies on interactions, can increase levels of reform
implementation, particularly when there is less access to professional development. Importantly, this

research also demonstrated that teachers’ perception of levels of trust and shared commitment for student
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learning among colleagues make them more likely to implement reforms and change their practice. Using
the framework of this thesis, Penuel and colleagues’ result suggests that inside views influence vertical
outside perspectives.

While some studies have investigated the relationships between social policies and the evolution
of social networks, as well as various drivers of reform implementation, research on the impact of school
leaders’ views on the actual social networks of schools is scarce. Recent research findings suggest that
certain types of leadership practice are conducive to collective professional learning. For example,
Vanblaere and Devos demonstrated that both instructional and transformational leadership are associated
with more participation in reflective dialogue, the former is also related to higher deprivatisation of practice,
and the latter to more collective responsibility (Vanblaere and Devos, 201634;). These aspects of
professional learning communities are relevant for teachers’ social networks. However, further

investigation is needed on the link between leadership views and school networks.

As part of the broad hypothesis (H2.1: Network and organisational culture are important factors in
facilitating social processes), | investigate how perceptions of collaboration and networking in general and
perceptions of the EDUNET device in particular, influence school networks. | hypothesise that both of these
will have an impact on the characteristics of nodes and relationships Figure 8.10. | test this hypothesis

using structural equation modelling (SEM) (see Chapter 5 for methodology).

Figure 8.10. Perceptions of collaboration and networking influence social dynamics
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8.3.1. Perceptions and node (ego) characteristics

Based on the results of factor analyses described above, | will use one scale of each dimension
of school leaders’ perceptions so as to avoid multicollinearity: Professional learning culture (EDUNET
Learning Culture) from the EDUNET perceptions and Culture and governance (Network Culture) from
general perceptions. To describe school network characteristics, | will use the size of the ego network, the
mean tie strength and the standard deviation of tie strength as a measure of tie dispersion. Figure 8.11

depicts the model, where only significant standardised regression and correlation coefficients are
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indicated. While the model shows a good fit (Table 7.15), only few of the regression coefficients are
significant.

Table 8.11. Fit statistics for school network SEM model

FIT statistics Values

X2 35.313
Degrees of freedom 36
CFl (scaled) .994
RMSEA (scaled) 057
90% CI for RMSEA (.039; .076)
(scaled)

SRMR 043

The positive association between Network Culture and Size ego suggest that the more school
leaders view local collaboration and networking as positive — higher levels of trust, shared objectives,
adequate incentives and governance — the wider network they have with other schools. Interestingly, there
is a negative association with tie dispersion, implying that the more positive school leaders’ views are, the
more similar their relationships are to different schools — at least in terms of number of collaboration
themes. The fact that there is no significant relationship with mean tie strength suggests that positive views

of the network culture and governance do not necessarily mean stronger collaboration with schools.

None of the relationships between perceptions of the EDUNET device and school network
characteristics were significant. This suggests that what directly matters for schools’ social networks is not
how school leaders see an external policy device, but how they view their local environment. At the same
time, school leaders’ perception of the EDUNET device correlates highly with their general perception of
local collaboration and networking. It is hard to establish a causal direction between these constructs
conceptually. Possibly, they mutually influence each other. School leaders who perceive local network
culture as positive are also able to benefit from the EDUNET device to further professional learning through
local networks.



| 257

Figure 8.11. SEM: Impact of perceptions on networks
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8.3.2. Perceptions and relationship (alter) characteristics

Similarly to the above, | will use one scale of each dimension of school leaders’ perceptions so as
to avoid multicollinearity. Conceptually, | hypothesise that school leaders’ perceptions about the
opportunities EDUNET created to establish new partnerships (EDUNET Partners) and their perceptions of
the culture and governance (Network Culture) of local collaboration will have an impact on the diversity of
their partners. Section 8.1.2 showed that ego networks had very little diversity in terms of geographical
location and EDUNET membership. Therefore, | will focus only on diversity in terms of school levels. | use
two measures: the number of different school levels among alters, and the ego-alter similarity measure
(El-index). There were no significant standardised regressions, suggesting that school leaders’ perceptions
are not linked to the diversity of alters. The correlation between school leaders’ perception of EDUNET’s
partnership function and their views of the culture and governance of local networks are very high (.823,
p<.001).

Overall, school leaders’ perceptions explain only a fraction of the variations in the various network

characteristics (as shown by the R? values in Figure 8.11), and none with regard to the diversity of ties.
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8.4. Conclusions

In this chapter, | explored networks of schools as the broader social context of teachers. In line
with my conceptual framework, | extended the two views identified by Sleegers and Leithwood (2010415))
to take into account both horizontal networks and vertical ones (in the case of this study the top-down,
centrally mandated EDUNET network). The first part of the chapter described schools’ horizontal networks.
Overall, the majority of schools collaborate with 0-3 schools, on average on two collaboration themes. Data
showed that schools collaborate mostly with schools of different levels in the same geographical region
and the same EDUNET network (these two latter are strongly connected). Interestingly, the collaboration
theme does not seem to depend on the attributes of the schools. This is the most surprising for student

pathways, which we would expect to be a more frequent theme between schools of neighbouring levels.

In addition to a description of the school networks, | also tested the second hypothesis of the
second research question: “H2.1 Network and organisational culture are important factors in facilitating
social processes”. Structural equation modelling showed that the horizontal outside view, i.e. school
leaders’ perceptions of their horizontal network cultures matter more for their social network. More positive
perceptions are associated with bigger school networks, and less diverse tie strengths. While no direct
relationships were found between perceptions of the EDUNET network and the actual social networks,

perceptions of the horizontal and vertical networks were strongly linked.

The extent to which school leaders’ perceptions of networks and the actual social networks of
schools influence teachers’ knowledge dynamics remains an open question. Answering this question with
my quantitative data requires merging the two databases, which is possible through the unique school
codes. Unfortunately, a multi-level analysis is not possible due to the sample size. In future research, such
an analysis could allow for expanding the understanding on the ways in which social structures and

processes are linked to the various dimensions of teachers’ knowledge.
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Chapter 9. Teachers' knowledge in two
schools: Case studies

This chapter examines the two main research questions through analysing qualitative data
collected in two schools. It intends to provide a deeper understanding of processes underlying teachers’

knowledge dynamics by looking into:

e the ways in which the three main types of functional dynamics — knowledge mobilisation,

construction and diffusion — play out in teachers’ work
o the types of social processes teachers and school leaders engage in
e the ways in which social processes drive the dynamics of teachers’ knowledge.

| will pay particular attention to further investigating the results of quantitative analysis. | will present

the two case studies separately and then discuss the results through a comparative analysis.

Qualitative research was conducted in two rural schools in the Bel-Mondo region. The selection of
the schools was discussed in Chapter 5. Teachers in each school were selected by the school principal
based on some guiding criteria of heterogeneity. | asked the school principals to select some teachers who
have been engaged in one or more of the innovative projects going on in the school, some who were either
not engaged from the beginning but were brought on board gradually or are engaged only marginally; and
finally some who collaborate with other schools as well. | also asked to speak with a group of students as
heterogeneous as possible in terms of grade levels, academic achievement and levels of engagement in
innovative projects. Due to the covid-19 pandemic it was not possible to visit the schools in person as
France was in lockdown at the time of data collection (November-December 2020). Instead, a number of

n24

individual and group interviews were conducted virtually. In “Legrand Secondary School”’<*, it would only

have been possible to organise an interview with the students in January 2021. However, the

»25 proved to be not very useful. Due

video-interview experience with students in “Piccoli Secondary School
to the health crisis, students were wearing masks, which with the low sound quality and students often

speaking at the same time made it difficult to fully grasp what they were saying. Therefore, | renounced to

24 *The fictive school name “Legrand” means “the big” in French (“mon grand / ma grande” is often used by parents
for their children). It pays tribute to Michel Legrand (1932-2019) French composer, conductor and pianist.

25 * The fictive school name “Piccoli” refers jokingly to “the small” (piccolo in Italian, piccoli in plural). It pays tribute to
Michel Piccoli (1925-2020) French actor. Both Legrand and Piccoli were key artists of the French Nouvelle Vague.
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conducting a discussion with students in the other school. All interviews have been transcribed (except for
the student group discussion, which was briefly summarised) and are included in Annex D. In addition to
the interviews, the school principals of both schools shared a number of documents and materials. The

data sample and materials used for desk-research are summarised in Table 9.1 and Table 9.2.

The interviews were analysed by coding the transcripts along the main research questions of this
thesis. First, they were colour-coded to characterise knowledge dynamics, based on the constructs
determined by the theoretical framework: knowledge construction (yellow), mobilisation (blue), diffusion
(green). Second, references to social processes were highlighted in a different colour (orange) and the
dominant forms and spaces of these were coded. Third, instances of relationships between social
processes and knowledge dynamics were marked on the margins. In addition, a grounded theory approach

was used to identify emerging constructs and other elements (Creswell and Plano Clark, 2011327).

9.1. Case study 1: “Legrand Secondary School”

School “Legrand” is a lower secondary school situated in a small rural town with around 4000
inhabitants. It counts around 500 students, 70 staff members of which around 40 teachers. Only a small
proportion of its student population is disadvantaged, with about 4% having serious learning difficulties. At
the moment of the data collection, its principal had just been transferred to another school after having led
School “Legrand” for three years. Five interviews were conducted with seven staff members altogether
(Table 9.1).

Table 9.1. “Legrand Secondary School” — data sample

Interviewees Sex Interview type
LSL1 Former school principal F Individual
LSL2 Deputy school principal F Individual
LT1 Teacher: Spanish F Individual
LT2 Teacher: Biology F Individual
LT3 Teacher: Biology F
LT4 Teacher: Technology M Group
LT5 Teacher: History and Geography M
Documents / Presentation of the school (slides); Information slides on three experimental

Materials shared projects; Leading a school at a distance (slides);

The (former) principal defined two main objectives for the school:
e Success for all students (including those with difficulties or with special needs).
e Well-being at work and positive school climate (serenity, mutual trust and respect).

A presentation (set of slides) of the school shared by the principal in preparation for the interviews
also reveals that the intention of the principal is to place pedagogical reflection at the heart of the project.
This includes creating a space for teachers to meet amongst themselves as well as with parents, and to

lead a number of innovative experimental projects.
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e Welcome and support structure to prevent school dropout: a set of cognitive, psychological and
pedagogical support measures targeted specifically at students in danger of early school leaving

(e.g. absenteeism, rejection of learning and schooling).

e Memorisation / Cogni’ Class project: inter-disciplinary project aiming to help students memorise
information; led by a history-geography teacher. Teachers have a shared table of questions
referring to content taught in their classes. At the beginning of a class, they use this table to ask a
few questions from students, not necessarily of their own subject, to keep information in memory.
The effectiveness of this new practice was measured through a control group: one class not using

this technique.

e Positive evaluation project: cross-disciplinary pedagogical project aiming to encourage students
and improve learning through positive evaluation; led by foreign language teacher. Teachers do
not record student failures, only progress and achievement. They identify competences and
knowledge not yet acquired, and provide support for students to further develop these. They record

progress through using colours.

e Emotion management and student success — Emoti’ Class project: cross-disciplinary and
cross-professional project aiming to support students and teachers in expressing and managing
their emotions, and through that improving communication. The project involves not only teachers
from various disciplines, but also assistant and supervisory staff and health professionals, who
hold workshops for students in small groups. The project is realised in partnership with the regional
university’s “Research Centre on Cognition and Learning”. The partnership aims to create a
dialogue between research and pedagogy through offering professional development and
continuous pedagogical support to staff. The university helps conduct an experimental study design

with pre- and post-tests.

e Class council project: cross-disciplinary project aiming to empower students to reflect on their own
pathways and actively participate in class councils?®. Students complete self-evaluation before the
class council. Place attribution in the class councils deliberately breaks groups, e.g. the form
teacher sits between two students. Form teachers distribute mark books (tri/semester results)

individually to every student after council.

The context of innovative projects allows for studying how social processes are linked to the

dynamics of teachers’ knowledge.

26 «Conseil de classe” — Meetings held at the end of each trimester (or semester) for each class to discuss students’
progress and marks, involving all teachers, a parent and a student representative.
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9.1.1. Knowledge dynamics in Legrand Secondary School

In this section, | describe the ways in which teachers’ knowledge dynamics play out in Legrand
Secondary School. Not so surprisingly, teachers do not explicitly refer to knowledge construction, nor
knowledge per se. Rather, knowledge dynamics can be captured indirectly through discourses around
experimentation, testing certain teaching practices, reflecting on problems, difficulties and teaching
methods. The interviews included descriptions and a high number of mentions of the projects presented
above (with the exception of the first one, which is linked to the overall school project), which allowed for

analysing how the different aspects of knowledge dynamics are interlinked in the process of innovation.

The data demonstrates that knowledge construction often emerges from practice-based problems.
Teachers face difficulties with certain students or classes, they observe students’ behaviour and learning,

and formulate a need to change. The following citations demonstrate this phenomenon:

“When I arrived to the secondary school [from a primary school], | discovered these class councils a bit, which
eventually hasn’t changed since | was a student at secondary school, and | didn’t see too much interest in them
for students. I found that the students were not very involved in this class council. So the experiment was to
make sure that students think more about their pathways as students and do self-evaluation, and participate in

this class council without necessarily being present but they are represented by the delegates.” (LT5)

“This is the case for memorisation for example. We come to a point where we lament ‘Yeah, students don't
learn anymore, they don’t work at home anymore, efc.’ But by lamenting, we don't really find a solution. We
say ‘Yeah, it's the parents' fault.’, ‘It is the student's fault.’, ‘It's the teacher's fault.’ etc. ‘Well, can we not find a
solution to help them rather?” (LT5)

In some cases, personal convictions, values and dispositions also play a role in motivating change:

“I told myself | want to try this because | realise, over the years that | can no longer give bad marks to students,
that I no longer want to put a red. | don't want to put yellow any more. I find it violent. | can no longer by personal
conviction, by values.” (LT1)

Knowledge construction can also be driven by external stimuli, such as professional development

and individual or collective knowledge mobilisation. For example:

“There was a time when there were a lot of articles on cognitive sciences. So with colleagues, | am thinking
particularly of Ms. X, who started the emoti-class in fifth or fourth grade, well, we got particularly interested in
it at that time.” (LT3)

“... we have this possibility of training throughout our career through these workshops. For my part, | enrolled
in a workshop called ‘Neurosciences', quite simply put, ‘learning’. And from there | said to myself ‘Okay, so this
interests me. Because there, | have a concrete application that | can carry out in a classroom. | can test
something.” (LT1).
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The same teacher (LT1) who described professional development workshops as a possible spark
for change in the context of the Memorisation / Cogni’ Class project, said that reading literature did not
serve this purpose in the case of the Positive Evaluation project. Rather, mobilising external knowledge

sources through reading was a way to shape and reinforce the process of designing new practice:

“I did not go through a theoretical support to try something. [...] it was after that | said to myself 'But there are
certainly things that exist in theoretical terms.' And then, | went to look for some theory to give my mill water to
grind.” (LT1)

Knowledge mobilisation can also bring comparative elements and act as a form of validation when

the new practice already exists in other national or cultural contexts:

“I also did it when | wanted to formalise the project, | wanted to draw a parallel or to try to enter into comparative
things. | said to myself 'Hey, there are countries that are more advanced than others on this issue. This question
of evaluation is also cultural.’ So, it is also to take a step back and be able to situate yourself as an individual
teacher and also as a local teaching collective, as a national teaching collective, to see how it all rose up too
and how 'it's very, very, very cultural. So, | went looking for theoretical information as | went along, especially
on the internet.” (LT1)

Overall, teachers do not seem to mobilise knowledge in a systematic way. Rather, they use various
sources in various stages of their work, more based on their time, interest and motivation. The main source
of external knowledge is the internet, where they use social media sites such as Twitter and Facebook,
and institutional websites, such as that of the regional Academy. They access a variety of types of
resources, including more theoretical-scientific pieces (e.g. articles on neuroscience, student evaluation),
as well as practical resources (e.g. teaching techniques). Some search for general pedagogical sources,
while others are more focused on disciplinary content and use for example radio programmes and
magazines, which present popular science. While teachers do not evaluate the quality of the sources in a
scientific way, they often select sources that they believe are valid. This may be true for institutional
accounts on social media or institutional websites. However, several teachers also mentioned being part
of practitioners’ groups (e.g. on facebook), which from a scientific perspective, do not guarantee high
quality, valid information. Validation of quality is thus primarily based on trust and reputation of certain

sources.

In understanding the dynamics of knowledge, it is fundamental to ask when we can speak about
knowledge construction. Can trying out new teaching methods be regarded as knowledge construction?
Education research, organisational learning and innovation literature all distinguish between simply trying
new things as opposed to having an approach to innovation, which is strongly linked to learning and
knowledge construction [e.g. (Ellstrom, 2010249;; Lundvall, 2013244;; Nonaka, 1994102;; Engestrém and
Sannino, 2010pss))]. As discussed in Chapter 3, such a systematic approach typically manifests in an
innovation cycle. This does not only include the formulation of a problem, the mobilisation of external

knowledge and the design of new practice, but also the trialling of this practice, the investigation of its
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impact, potential adjustments and the consolidation of knowledge (Earl and Timperley, 2015p3ss;;

Engestrom and Sannino, 2010;1ss)).

In Legrand Secondary School, the former school leader seems to have played a major role in
facilitating the construction of knowledge in this sense. In the interview, she describes the process
explicitly. She first identified practice-based problems that teachers formulated or that she observed. Then,

with her own words:

“And on the basis of these issues, | started to think. | shared them with teacher-researchers who were working
on related topics to find out if we could build together and especially carry out an action that could take a little
bit of time to produce effects. l.e. not one formal training at a time T, which does not modify practices. It's
interesting, but it's not enough. But rather return regularly to the school with both formal times, with some
theoretical contributions, distanced, which will feed teachers’ thoughts and make them think. And the
implementation of practical support in the field, where the teachers will try something and then evaluate it with

the researchers and so on. Each time, that was the idea.” (LSL1)

It is worth noting that the idea that a one-off training session is not sufficient is also research-based
(Cordingley and Bell, 20121435;; Timperley et al., 2007377;), showing that the school leader herself follows
research-informed leadership practice. The interview confirms this: she claims to read research on various
topics that interest her, in the form of scientific books, student data and effectiveness studies with
comparative perspectives of what works. Concerning teachers, she specifies that while there are a few
teachers who also mobilise research knowledge from time to time, this is certainly a minority. There are
several reasons for this in her view. First, a lack of time, which is partly due to the increasingly diversified
tasks teachers are expected to perform — this argument was also brought up by one of the teachers. In her
words “people keep their noses to the grindstone”, and reading research is not part of this. Interestingly,
she mentions some national policies, such as the focus on student orientation / guidance, as a barrier,
because it takes time away from questioning and changing practice. Second, a lack of habit, i.e. some
prefer to stay in their comfort zone. Third, a lack of teacher mobility: she explains that changing one’s

environment helps question one’s practice as a result of new stimuli.

The school leader’s approach to canalise and structure teachers’ interest in finding solutions to
problems, and construct a systematic enquiry process around it, involving external stakeholders is also
manifest in the language teachers and herself use. For example, she used the word “systematic /
systematically” nine times in the interview. All interviews conducted in this school confirm that teachers
use the term “experimentation” not simply as a word of everyday language, but with an understanding that
reflects research knowledge. The special role of the (former) school principal in the process is recognised

by the teachers too.

The new deputy principal, who arrived to the school a few months before the interviews, described
the specificity of knowledge construction clearly. When asked about what she found different in this school

after the first few months following her arrival, she said that the fact that teachers are engaged in innovative
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projects is not so particular. However, the way these projects include the perspective of evaluation to
understand how well they work is special. In her previous experience, teachers were working on projects
for pure personal interest and desire. The (former) school principal herself formulates the outcomes of
knowledge construction, as well as its current limits in the school. In relation to evaluating students’
competences — a major national policy planned in the 2007 and coming to fruition in the second half of
2010s (Eduscol, 2020pu36;; Houchot et al., 20071437) — she says that new attitudes and practices are today
in place and taken up by all teachers, which was not the case when she arrived to the school in 2017. She
acknowledges that the level of expertise varies across teachers though. Concerning the work with
emotions, the majority of teachers have recognised its importance, changed their perspectives and

approach. This however is not yet true for the entire teaching staff.

Overall, the data demonstrates that Legrand Secondary School has intensive knowledge dynamics
with deliberate construction of new knowledge to improve students’ social-emotional and academic
learning. It also shows that some actors play a key role in driving these dynamics. Let us now look at what

social processes underlie these dynamics.

9.1.2. Social network of Legrand Secondary School

The various types, forms and platforms of social processes are described in section 3 below. This
section maps the social network underlying teachers’ knowledge construction in Legrand Secondary
School. This network is built on qualitative data and is not meant to represent a fully accurate picture of
each node and each tie specifically. Nevertheless, the interviews help distinguish a certain number of key

roles in the social network, as well as provide information on the nature of tie formation.
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Figure 9.1. lllustration of social network in Legrand Secondary School
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Note: Social network data was not collected specifically through the interviews or otherwise. Therefore, this figure is an illustration of ties: edges
represent ties that were flagged in the interviews. However, there may be other ties, not mentioned in the interviews.

Legend:

LT: teachers of Legrand Secondary School

LSL: school leaders of Legrand Secondary School

T: teachers of other schools

RECT: Rectorate of the Academy

CARDIE: Centre for Research, Development and Innovation in Education of the Academy

CRC: Centre for cognitive sciences of the local university

Figure 9.1 illustrates some of the ties that could be captured through the interviews. Blue nodes
are individuals, orange nodes are institutions and the red node represents the regional authority. Two
actors (nodes) are connected if they were involved in knowledge mobilisation or construction together. For
example, two teachers working on the same project are connected, an institution is connected with an
actor if it provided professional development to the actor [knowledge mobilisation] or they were

co-conducting an experimentation project [knowledge construction].

Tie formation

As expected from network literature, teachers often form ties based on homophilie, i.e. they
collaborate on projects with or seek advice from colleagues, with whom they share certain attributes.

Teaching the same subject is the most straightforward attribute based on which teachers engage in
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collaboration. Same subject teachers can form ties within the school, but also across schools. This latter
is the case particularly for teachers of disciplines with a lower number of weekly lessons who are often
isolated within their own schools (in that they are the only teachers of that particular subject). Both the
biology and the technology teachers pointed to collaboration with their disciplinary colleagues from local

schools. Shared interest, passion and common values are also important bases for tie formation:

“So there are also, | would like to say, affinities between colleagues. Maybe there are more special links, ways
of looking at teaching, we'll say in common, which mean that at a given moment, we said to each other 'Well,
do you want to take part in this, is it of interest to you? and (...) yes. That's how it's done, because I think that

there is a relational element between teachers as well.” (LT1)

School principals also form ties based on homophilie. For example, the new deputy principal
(LSL2) has kept contact with her former university fellow students and today they exchange on their
practice. She also met colleagues through the EDUNET network of her former school with whom she kept
in touch. The former school principal (LSL1) underlined the importance of shared values and trust in the

formation of professional collaboration, and also pointed to barriers:

“[...] we had to work together on the same territories around shared projects. So, we got to know each other in
those moments. And, within the framework of these interactions, there were intellectual affinities and common
values. So, we kept these relationships even when moving away geographically. Because there is real trust
and esteem. And we are not in relationships which, at some point, can be competitive. This is an important
element in management personnel and it certainly impacts and degrades possible professional relationships.”
(LSL1)

However, actors form ties through formal channels as well, which create ties between people with
different backgrounds, knowledge and interest. In Legrand School, the former school principal set up
collaboration with the local research centre (CRC in the figure), and teachers participating in some of the
experimentation projects thus formed ties with researchers. She also solicited the CARDIE to provide
professional development to teaching staff in the school. When teachers participate in professional
development, they form ties with trainers. It is most often the school principal who is in direct contact with
the CARDIE, which in turn, assigns trainers based on the particular demand. In addition, teachers
sometimes work with teachers from other schools on projects, which can expose them to different working
cultures and practices. The school leader (LSL1) explicitly underlined this effect when speaking of teacher
mobility. In her view, changing schools or work environment often goes with rethinking their practice and
opening up to news practices.

Tie formation based on difference in certain attributes (heterophily) also exist between teachers.
The Spanish teacher (LT1) expressed strong interest in collaborating with the history-geography teacher
on pedagogical issues because this latter had formerly been a primary school teacher. Primary school

teachers in France receive a stronger general pedagogical training in France, as opposed to secondary
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school teachers whose initial training focuses on subject knowledge primarily. This difference in knowledge
and experience attracted the Spanish teacher as she felt that this could bring value for her. Forming ties
based on heterophily is more rare generally and network literature underlines the importance of being able

to locate expertise (Coburn, Choi and Mata, 2010;165).

Network roles

A number of special network roles that are key for knowledge dynamics emerged clearly from the
data. First, some actors have a role as facilitators in the network. The most obvious one is the school
leader — in the case of Legrand, the former school principal — whose key role was underlined multiple times
in several interviews. She was seen as the driver of innovation by encouraging teachers to reflect and

launch projects:

“We were lucky enough to have the school principal for three years, who was exceptional, but really with a
human dimension, | think really extremely rare, who trusted us, who wanted the school to progress and to
unlock these chains. And so | felt comfortable proposing a project because | felt that | was supported by a will
to make things happen. In other words, when she arrived, | said to myself, 'Well, the things that you're doing
on your own in your corner, maybe | can propose them and make them [...] a bit more objective and readjusted
and eventually, we can enrich each other's practices. Because when there's a project like that, often something

remains with the other colleagues and that's the most important thing, in fact” (LT1)

The school principal played a facilitator role also during the process, for example by organising a
meeting for a project when its project leader wanted to recruit colleagues and by providing support
throughout the project. A teacher, project leader described her as a “driving force”. Facilitators can be
fundamental in crisis situations as well. When schools closed from one day to the next due to the covid-19
pandemic, the school principal reacted immediately and put in place a virtual space for staff to organise

education at a distance but also to be able to share difficulties, ideas and practices.

Project leaders naturally play a role of facilitator in terms of knowledge dynamics. This is clearly
the case of the Spanish teacher (LT1), who leads the positive evaluation project. Interestingly, she links
her coordinating role to the fact that she is the form teacher in this class, underlining that this latter role
naturally implies coordination across teachers teaching the same class. Facilitator roles can be played by
external actors as well. For example, some school inspectors generate cross-school disciplinary projects,
in response to the challenge of rural areas, where some teachers may find themselves isolated. The
interviews suggest that this role is not systematic, it depends on the inspector’s willingness and motivation.
The biology teacher (LT2) said that while a former inspector recognised the problem and facilitated

collaboration, this is not the case with the current one.

Another central network role in terms of knowledge dynamics is that of brokers, i.e. actors who
mediate between otherwise not well-connected groups (Brown and Duguid, 1998224;; Haas, 2014225)).

Again, the school principal acts as broker, for example when disseminating the practices and knowledge
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constructed locally. This happens either through her informal channels such as her close contacts with
other school leaders, or through formal means. This latter is often organised by the regional authority
(rectorate) or its research and development centre, the CARDIE. Such brokering also takes place within
the school: for example, when the school principal shares information about the project in staff meetings.
The school leaders’ broker function is made possible as a result of their position in the network. Figure 9.1
shows that both school leaders are hubs in the network, i.e. they occupy a central position connected to a

large number of nodes.

However, being a broker does not necessarily require having a large number of connections. A
person who lies between two strongly connected communities can act as a broker if they transfer
information from one community to the next. For example, the interviews suggest that the media teacher
plays a broker role in this school. Although this teacher was not interviewed (and does not appear in the
social network figure above), another teacher (LT2) explained that this person plays an important role in
transferring information. As she teaches media in several local schools, she learns about projects,
initiatives from other schools. She displays this information in the library for teachers in the form of

calls/posters, talk about them as she meets colleagues and transfers some information via emails.

The technology teacher (LT4) has that position in the network: through the collaboration among
technology teachers within the school district, he is connected to a number of schools, while he also seems
well connected within his school. However, the interview suggested that this collaboration is primarily
disciplinary and so the person does not transfer for example, more general pedagogical knowledge or
information. He may be described as a potential or “silent” broker without actually fulfilling that role. The
data does not confirm that the school is aware of such potential. It might be beneficial for the school to

uncover these silent brokers and benefit from the value they may bring as a result of their positions.

Overall, the data collected in Legrand Secondary School demonstrates the value of social
interactions in facilitating knowledge dynamics. Before discussing the various ways in which social

processes are linked to the dynamics of teachers’ knowledge, let me present the case of another school.

9.2. Case study 2: “Piccoli Secondary School”

The context and characteristics of Piccoli Secondary School are similar to those of Legrand. It is
a lower secondary school situated in a small rural town with around 4400 inhabitants. It counts around 460
students, slightly under 70 staff members of which over 30 teachers. At the moment of the data collection,
its principal had been leading the school for over four years. Six interviews were conducted in the school

with seven staff members and a group of students (Table 9.2).
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Table 9.2. “Piccoli Secondary School” - data sample

Interviewees Sex Interview type

PSL School principal M Individual
PT1 Teacher: Media* F

- - Group
PT2 Teacher: Physical education M
PT3 Teacher: History and Geography F Group
PT4 Teacher: History and Geography M
PT5 Teacher: Technology M Individual
PT6 Teacher: Mathematics F Individual
PS Students Mixed Group
Documents / Set of videos in which teachers present various projects; Set of videos recorded

Materials shared | by students participating in a media project.

Note: * Media teachers: “Professeur documentaliste” or CDI in French.

The school’'s main pedagogical focus is on psychosocial competences, which the principal defines
as the “framework of the school’s tapestry” and the central organising element of the school’s project. The
communication materials present the various pedagogical projects and actions as threads in this tapestry.

The documents and the interviews outline the following main projects:

e Cogniclass: An initiative to facilitate student memorisation based on findings from cognitive
sciences. Teachers use a digital tool, called memory wheel, which consists of questions from
various disciplines focusing on the most fundamental knowledge elements. Teachers start the
lesson by turning the memory wheel and asking students questions, not necessarily from their own

discipline. The aim is to help students retain this fundamental knowledge in the long term.

¢ Intellab: Intellab is one hour of class per week for six grade students. Based on findings from the
learning sciences, activities during the Intellab “lesson” aim to improve students’ metacognitive
competences through helping them to acquire cognitive strategies. They are centred around four
themes: improving memorisation through games and exercises, increasing attention through
concentration and attention-related activities, improving comprehension through raising awareness
of obstacles to understanding (in particular reading text) and increasing self-confidence through

evaluating progress, awareness of success and improving oral expression.

e Creative spaces: Fablab, animated by the technology teacher, is a space where students access
a number of tools (machines) that they can use to realise a project. Students work on their projects
alone or with fellow students, with the support of the technology teacher. The space is conceived
to allow for students — independently of their academic achievements — to engage in activities
following their personal interest. Low-achievers can find a sense for working and learning in this
space, which can change their own vision of themselves and of schooling, and can also enrich the
teacher’s vision of their personality and potential. Medialab, facilitated by the media and the
physical education teacher, is a space where students can work on collective media projects. The
school has a video journal realised by students, which gained particular importance during

confinement due to the Covid-19 pandemic. Medialab is a shared learning space where students
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have access to materials (computers, cameras, softwares) and receive support from the two

teachers as well as from each other to realise their projects.

Orchestra class: An orchestra class of 30 students from mixed grades was launched in 2019 to
provide access to musical practice for students coming from rural and underprivileged areas. The
class has a 1h30 timeframe per week allocated to practicing collective music. In addition to
developing students’ musical competences, this project also supports students in gaining
self-confidence, provides them with a sense of belonging to a group, and promotes values such as

sharing, mutual respect and solidarity.

International relations and the development of psychosocial competences: The school participates
in a number of international collaborations including the Erasmus+ programme, eTwinning and
school partnerships. The school also started to implement the open badge project, which allows

for acknowledging and certifying students’ transversal competences.

Mediation within the school: A group of mediators, including students and adults, operates under
the leadership of the school’s education counsellor. Mediators receive training provided by one of

the school’s partners to help resolve conflicts peacefully through dialogue.

The semi-structured interviews aimed at exploring each facet of knowledge dynamics (see

questions in Annex D).

9.2.1. Knowledge dynamics in Piccoli Secondary School

Similarly to Legrand, teachers’ knowledge dynamics in Piccoli Secondary School can be captured

through their discourses related to the innovative projects, the challenges they face and their reflections

on practice.

The school leader played a key role in generating knowledge dynamics. Reflections on practice

stem from observations of problems:

“We said to ourselves ‘OK, we have third grade students who are completely lost. It's been two, three years
that they haven't been following. They are there because we have a very peaceful and calm school climate.
So they are there, but like a plant at the back of a room. What is their plan for the future? They don’t have any.’
And so there is a group of teachers who have formed around me, around the school psychologist, and we took
the lunch break. And so there we met with these colleagues and we said to ourselves "What do we do with
them?' We absolutely have to think differently. We have to change the software completely.” (PSL)

Teachers’ interest in engaging in pedagogical projects is often triggered by practice-based

challenges, sometimes mixed with knowledge mobilised through professional development.

“In our school, there are students who are very pleasant, who have good contact with their teachers, but who

have difficulty being independent, working at home. So we also started from what we had learned from our
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training courses and their difficulties. And so we decided on two axes, the memorisation axis and the axis, [and]

concentration, attention.” (PT3)

The interviews demonstrate that knowledge mobilisation — accessing external, formal knowledge
in this case — is a key element of the pedagogical experimentation and thus knowledge construction. In
Piccoli Secondary School, the school leader creates opportunities for professional development in line with
teachers’ interest, needs and his own vision. He believes that informal training, which is tailored to the
specific needs and interest of teachers is more fertile than centralised training sessions provided by the

Academy. These latter, in his views, do not result in transfer.

A number of examples demonstrate the variety of informal learning opportunities in the school. For
example, when teachers in the school started to think about developing students’ cognitive functions, the
school leader invited a teacher trainer colleague from another school who had already implemented
“cogniclass”. Another example resulted from the sanitary situation in 2020. The covid-19 pandemic called
for using digital technologies to ensure pedagogical continuity during confinement. In the period when
schools were already reopened (beginning of the 2020-2021 school year), but the sanitary situation was
still unstable, the school decided to prepare for a potential future confinement. The school leader organised
a half-day training session on the use of digital technologies. In almost all these examples, he drew on his
personal-professional network to invite trainers, with whom he agreed on the scope of training in advance
in order to best align it to the actual needs. In addition, some teachers mentioned participating in MOOC:s,

in particular in cognitive science topics.

When asked about locally initiated professional development, the school leader contended that

while he believes this is the future, it is not yet fully operational:

“I think it's the future. I'm going to be direct but | think there should only be more that. That is, we identify the
needs in a school and then we set up training even by looking for the trainer. Because it's not because you are
a specialist, or it's not because you know something that you will be a good trainer. Because it responds to a
very specific problem. [...] Despite everything, even if the FIL [locally initiated training] is very good, it does not

yet have the flexibility to be able to answer when the question is asked.” (PSL)

When it comes to accessing more formal professional development opportunities, schools seem
to face practical barriers, in particular obtaining funding. What happens in reality is that already existing

projects serve as justification for professional development:

'We take a project, we consolidate it, we work around it in order to give it an identity, a consistency, possibly
sustainability, and then eventually use it as a tool that will allow us to recover funding for professional
development in terms of training. ' And you see, very slowly, getting bigger like that. Basically, to enter a virtuous

circle.

This description of the process demonstrates the non-linear nature of knowledge mobilisation and

construction. They mutually trigger and influence each other. From teachers’ point of view:
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“Last year, | also took training in cognitive science. [...] And in fact | realised, listening to the theory of cognitive
science, that it was very close to things that | had experimented with in primary education, without necessarily
putting words on it, without putting the theory. That is, it is a little bit drawing personal experience closer to
much more structured theory. And it appealed to me to put it in place this year, especially on memorisation and
attention.” (PT4)

This account shows that professional development can serve to make hitherto tacit knowledge

explicit, which in turn is re-invested to further change practice, and possibly consolidate knowledge.

While the dominant form of knowledge mobilisation in Piccoli Secondary School is informal training
sessions, interviewees mentioned some other forms as well. For example, accessing sources on the
internet, shared through social media by other practitioners and youtube videos. One teacher mentioned
a website for teachers (lea.fr), which is a toolkit for teachers. The validity of some of these sources is hard
to verify and teachers do not seem to have a systematic way of evaluating their quality. The major form of
validation seems to be trust and the scientific reputation of certain authors. For example, several teachers
mentioned the work of Jean-Luc Berthier, a specialist in cognitive sciences and teacher trainer, and Jean
Philippe Lachaud, a researcher in cognitive neuroscience. Some teachers clearly stated that they do not
seek out theoretical sources by their own initiative. As for the school principal, while he did not explicitly
spoke about how he himself mobilises theoretical knowledge for his leadership practice, the interview
demonstrated his knowledge of research. For example, “| answered something that will be found in the
literature on the issue of leadership” shows that he not only reads research but also translates it to his
practice.

Several teachers also described various concerns related to knowledge mobilisation and
construction. First, professional development does not necessarily imply knowledge mobilisation. For
example, a teacher who participated in the training on psychosocial competences, said she did not really
understand what these are. She perceived the training as a push coming from the school leader: “it's the
principal who asked us to do these things” (PT6), adding that she understood that it was important. She
expressed a gap between theory and practice, and claimed that it was hard to put this in practice. In
addition, from her point of view, work around developing students’ psychosocial competences in the school
is essentially realised through a separate workshop for students. She did not clearly see the new
knowledge translated into disciplinary practice. In the interview, she acknowledged that it may have
impacted her practice without being aware of it. Due to the limits of teacher self-report (interviews), we
cannot say whether this statement indicates the integration of knowledge in practice. Direct observations

over time may allow for ascertaining that explicit knowledge indeed became tacit.

Second, teachers may perceive the relevance and quality of professional development differently.
While most teachers only spoke about professional development under a positive angle, one teacher
(again PT6) also underlined that some of these are useless and even infantilising. Relevance is related to

the teacher's need and interest. For example, this teacher tended to speak highly of disciplinary
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(mathematics) training sessions, whereas more negatively of general pedagogical ones. When it is not
perceived as relevant and of quality, training cannot quite be considered as knowledge mobilisation,
because teachers either do not feel they learned from them or cannot translate the knowledge in their
practice. The link between experience and knowledge mobilisation is also expressed by the technology
teacher who pointed out that in order that any resource resonates, one should have already been exposed

to situations that have allowed them to understand what the resource says.

Third, teachers currently do not have access to all types of informal learning opportunities, in
particular some that could potentially be strong drivers of knowledge construction. The technology teacher
(PT5) described a working group type of informal learning that used to exist at the beginning of his career
as a teacher. The working group was an informal support group that helped teachers analyse their practice
systematically through a certain number of tools. A group was constituted for two years during which it was
supported by someone whose role was rather coaching than training. The teacher underlined that the most
important feature of such a support group is that it is based on trust and free expression. The group brings
awareness to the factors that caused difficulties and develops its own solution. In his view, this kind of
awareness, which requires taking distance from one’s own practices and being able to analyse practice,
does not exist today. Nevertheless, he made references to a certain procedure of practice analysis®’, which

is the basis of such reflexive groups and for which online tools exist.

Another type of informal learning, which teachers do not or rarely engage in, is peer-observation
and peer-reflection. The school principal explained that while several teachers solicited him to visit and
observe their classes, they do not visit each other’s lessons. It seems that despite interest in the analysis
of practice — expressed by the technology teacher and by the school principal (“I have colleagues who told
me ‘it would be good if we had practice analysis’.”) — the deprivatisation of teaching practice remains
difficult. Interestingly, such peer-observation is more easily realised across school levels. On some
occasions, visits are organised to the local primary school and primary teachers come and observe some

lessons in Piccoli Secondary School. As the school principal put it: “it’s a start”.

Finally, an important gap in knowledge mobilisation seems to be the lack of training for trainers.
The technology teachers (PT5) is also a teacher educator who gives disciplinary training to other
technology teachers in the Academy. When asked whether any form of professional development was
available for such teacher educators, the teacher explained that not only there was no such training, but

even when he asked for it he was denied. With his own heated words:

“So meeting with the inspector at the end of the year. So, here | am talking about the meetings of trainers, [...]
because ok, | am one of the trainers, [...] | have been validated etc. but this does not prevent me from being
left alone with myself and my own values and my own feelings about the message | am going to bring etc. ‘Is

it not time, or would it not be desirable to have a group linked to... a group of trainers, training for trainers?’ For

o Groupes d’Entrainement a I'Analyse de Situations Educatives (GEASE) : Educational Situational Analysis Training
Groups https://www.analysedespratiques.com/gease-et-analyse-des-pratiques/
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the regulation and precisely, to have the good word |[...] of our hierarchical superiors and to be able to once
again re-channel our approaches. Well there is none of that, the answer from my inspector was [...] ‘Listen, Mr.
X, if you are where you are today it is because we have full confidence in you.” Here we are, we always come
back to the limits of the system. That is to say that today, we are tenured, well that's it, I'm good for my career,
I will not be worried, | am a civil servant [...] there are no more stakes. [...] Why is that that today, | want to

evolve but behind no one pays me interest [...]” (PT5)

Again, we can ask whether and to what extent we can speak of knowledge construction in Piccoli
Secondary School. Contrary to Legrand, in this school there is no conscious effort to validate new practices
through measuring their impact. However, knowledge construction manifests in the school principal’s
intention to develop pedagogical coherence across different projects. Describing the work on psychosocial
competences as a tapestry and defining it as the connecting element across the different actions, reflects

a willingness to define a common knowledge base that underlies different practices:

“What | am trying to do is to knit the link between the different projects [...] You see, our PSC [psychosocial
competences] project today, we presented it to the CARDIE, for example, last year at the National Innovation
Day, as a framework. And | take this image here. [...] for me, it is to allow the threads of the tapestry to pass
over each other and to become entangled, each with its own colour. [...] And when you step back, that's when

the pattern appears.”

“The question of psycho-social competences is something that is close to my heart, but it came about gradually
because we had to find the common denominator at some point. All the actions, OK. ‘What do they have in
common?' It was the question of open-mindedness, critical thinking, creativity. What we will call 21st century
skills. But today, | bring them more and more into the 21st century skills. And this drives colleagues to
exchange.” (PSL)

However, the interviews show that not the entire staff shares this vision yet. Some teachers speak
about their projects but say they are not involved in the work on psychosocial competences, while others,
who claim to be involved in this work, speak of this as a separate project, without any references or
understanding of underlying links. Teachers do not perceive the existence of a common locally constructed
knowledge base. Rather, they tend to see the development of their own knowledge and practice, and that
of their immediate colleagues with whom they work on the same project. In sum, teachers perceive that
knowledge construction happens at the level of this minimal community of practice, while the school leader
sees it happening at the level of the school’'s community. The only teacher who spoke about the

connections was the one involved in drafting the school’s pedagogical project:

“I think that Mr. XXX [the principal] was also very attached to the PSC [psychosocial competences] in his choice
of projects and in the orientations he gave. It's true that this is perhaps the common point which links all the big

projects of the school. To be able to integrate all the students as much as possible. [...] We may not be aware
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of it, but when [...] we had to take part in the drafting of the school project, we saw that each time we came
back to the PSC and that it was really the stakes for our school.” (PT3)

The variation in perceptions may reflect a phase in the process of social knowledge construction.
However, knowledge construction can also freeze in this state and never fully ripen. Understanding the
conditions that are necessary for the further development of knowledge construction would require

studying the processes over time.

9.2.2. Social network of Piccoli Secondary School

The main mechanisms of tie formation are similar to what | described for Legrand Secondary

School. The principal summarised the reasons for professional tie formation perfectly:

“I would say that first of all, it's affinity. It's because | get on well with them. I think that must represent 70% of
the elements of collaboration. Then it's the project approach. Are you in this project? Oh yeah, that's nice. Can
I come and have a look? Or can | join it? That's the second point. The third point is a bit like the second one, |
say, for example, 'I've got this project. Who wants to come?' Which means that people will come to this group
even though they don't know each other. And when they meet in this context, they will find common grounds.
On these occasions, | would often start with ice-breakers. [...] and afterwards that leads to great professional
friendships.” (PSL)

The same network roles emerge from these interviews, with a similar social pattern: the school
principal playing a crucial role as a facilitator of social interactions as well as of knowledge dynamics. In
fact, this network role defines his identity as a school leader: “I am not the boss, | am the manager, | am
the facilitator”. The school principal is also conscious of the various social roles teachers take on in the

projects: “people who come either as spectators, actors or leaders” (PSL).

In the following, | briefly discuss the school principal’s ego-network based on the interviews. This
discussion aims to shed a different light on social networks (compared to the description of Legrand
school), and present how the diversity (breadth) of an ego network determines both social and knowledge

processes.
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Figure 9.2. lllustration of the ego network of Piccoli’s school principal
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Note: Social network data was not collected specifically through the interviews or otherwise. Therefore, this figure is an illustration of ties: edges
represent ties that were flagged in the interview with the school principal. However, there may be other ties, not mentioned in the interviews.
Legend:

PT: teachers of Piccoli Secondary School

Psy: school psychologist

C: colleague from outside the school, C2 is a teacher with a teacher educator role

Assoc: local associations: Sports, Arts, Health and Home for the Elderly

RECT: Rectorate of the Academy

DEP: County level authority

CARDIE: Centre of Research, Development and Innovation in Education of the Academy

DANE: Digital delegation of the Academy

IH2EF: Centre for school leader training

Prof. Com: Professional community including individuals and institutions: teachers and other educational professionals more broadly

Int. Com: International community of educational professionals and institutions

Figure 9.2 demonstrates the diversity of the ego network of Piccoli’'s school principal. It is visually
clear that the principal has a diverse network with distinctively different types of connections. Orange nodes
represent institutions or organisations, blue nodes individuals (teachers and other personnel) and the
darker blue ellipses communities including both individuals and organisations. All ties refer to interactions

related to knowledge dynamics.
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Not counting Piccoli school staff (PT and Psy), the principal mentioned nine partners specifically.
One type of partners consists of individuals, usually educational professionals such as teachers, teacher
educators or school leaders of other schools. As explained in the section above, the school principal
actively mobilises this personal-professional network to address teachers’ and the school’s professional
development needs. The interview did not reveal how these ties were created, but they are clearly used
purposefully in line with professional expertise in a particular domain. The principal himself mobilises
knowledge most often in the digital space, where he accesses and exchanges resources with the wider
community. This professional community extends to the international space: he mentioned connections to
colleagues in Canada (Quebec), and visits to Denmark and Norway. Every mention of these social contacts
refers to some form of knowledge process, primarily knowledge construction and mobilisation. For

example:

“I went to Denmark last year. [...] | went with two other colleagues. And on Twitter, we shared a lot of what we
had seen. [...] And there were colleagues who said ‘Oh, that's nice and so on'. And one thing leading to another,

we built this project together.”

“For example, last time | asked a colleague in Quebec to send me a document he had posted on the issue of
digital leadership.” (PSL)

A second type of external partners are organisations in the local community. The principal
mentioned collaboration with the local sports club, health association, artists and a home for the elderly.
Although the type of collaboration was not detailed for each of these, some certainly strongly influence
professional knowledge. For example, the local health association trained school staff (not only teachers,
but also pedagogical assistant staff and animators) and provide continuing support to the school related to
their work on psychosocial competences.

A third set of partners are educational authorities and institutions. Relationships with the regional
and local authority are necessary to implement some of the pedagogical projects. For example, the local
authority signs off on investments in furniture, and this is related to pedagogical innovation (creating
innovative learning spaces). However, contrary to other partners, there is no transaction of knowledge
here. Rather, these ties are primarily administrative. On the other hand, links to the CARDIE imply
knowledge dynamics, in particular knowledge diffusion. The CARDIE plays a central role in facilitating the
dissemination of locally constructed knowledge, for example, by inviting actors to present their work in
events linked to research and innovation. The principal also exchanges with the CARDIE on this function
explicitly, i.e. how sustainable locally constructed knowledge is and to what extent it is integrated in a
broader knowledge base. The principal is also involved in training other principals as an associated expert
of the Centre for School Leadership Training (IH2EF). This function allows his to disseminate his own

knowledge and competences in leadership.

In sum, both the diversity and strength of the school principal’s social ties are key for facilitating

knowledge dynamics. The different types of ties imply slightly different dynamics: some are more focused
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on knowledge mobilisation, others on construction and yet others on dissemination. | will now explore the

mechanisms through which social processes enact dynamics in knowledge.

9.3. Discussion

In this section, | will explore social processes and analyse their roles in knowledge dynamics based
on the two case studies presented above. | will also discuss the conditions under which social processes
enact positive knowledge dynamics and investigate the different impacts of horizontal and vertical social

relationships.

9.3.1. Social spaces, interactions and networks

Spaces for social interactions can be more or less formal. The dominant spaces and forms of
social interaction between teachers are informal in both schools. Teachers talk in the school canteen during
the lunch breaks, in the corridors or staff room before, in-between and after classes. The school library
(Centre of Documentation and Information [CDI] in France) also seems to be an important space in

schools, where teachers can meet and exchange informally. As Piccoli school’'s media teacher describes:

“The CDI is a place where there is a lot of traffic, a lot of people saying ‘well, you and your students in the

Medialab can do this, | want to do that. Couldn't you help us?”

“I see a lot of colleagues coming to work here, setting up their sessions. And often it's ‘What do | want to bring?

How am [ going to do it? And what is the tool that can help me to do it better?” (PT1)

Teachers also communicate in writing, primarily through email and via “Pronote”, the official online
platform provided for schools?®. They describe these interactions using words that reflect mutuality:
exchange, sharing, concertation and discussion, and without exception, indicate these informal spaces as
the primary forms of collective reflection. In terms of duration, these informal exchanges seem limited by
their space (e.g. one teachers refers to “taking a quarter of an hour here and there”) to shorter interactions,
which may not be conducive to a more profound construction or consolidation of knowledge. Indeed, almost
all interviewees in both schools stated that they lack time for more concertation. With the exception of one
teacher (LT1) who contended that the school leader allocated time for concertation, all focused on the lack

of dedicated time for longer exchanges.

While several formal spaces also appear in the interviews, these are usually mentioned with their
limitations. First, teachers have a staff meeting every three-four weeks, called “pedagogical council.
Legrand’s school leader’s (LSL1) perception of these meetings differ slightly from that of the teachers. She

describes pedagogical councils as “the most relevant instances on pedagogical practice”, which have

28 An online platform called “Pronote” is used at the secondary level primarily to record students’ marks. The
functionalities also allow for assigning homework and for internal communication among teachers, communication with
students and parents (more information: https://fr.wikipedia.org/wiki/Pronote).
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pre-defined topics and to which teachers prepare in advance with their disciplinary teams. On the other
hand, teachers see these meetings primarily as a space for administrative coordination, although with the

theoretical possibility that it could be used for pedagogical knowledge sharing or reflection:

“So, our pedagogical council is more about sharing information on how we are going to operate. Not at the

disciplinary level.” (LT2)

“We can request it [concertation, sharing]. | think this is indeed a very appropriate place to talk about this kind
of practice, indeed. Having said that, there is often a very, very busy agenda. For example, given the year we
have just passed, the pedagogical council, it was spent on constant readjustments of practices because of the

health context for example.” (LT1)

“I was very surprised by this. Because when | heard about pedagogical councils, | thought they were talking
about pedagogical projects, but in fact they are more like logistical councils or administrative organisation

councils, things like that, but not very pedagogical.” (PT4)

In Legrand school, some meetings towards the end of the year are dedicated to prepare some of the
projects for the next academic year. The interviews did not make it clear if this happens on one or several
occasions, how many teachers participate and what the exact frame is. In some cases, such meetings are

initiated by a teacher who leads a project and who recruits colleagues to participate.

Another formal space is the “general assembly” or “administrative council’, which brings together
not only the teaching staff, but the whole personnel of the school, including support staff, as well as
representatives of parents and students. From the perspective of knowledge dynamics, this space serves
primarily for formal dissemination: in Legrand school for example, the school leader presents the state of
the art of all projects. Teachers rarely mentioned this meeting in the interviews as a space for dialogue.
The only mention confirmed its role as a formal dissemination channel. The new deputy principal of
Legrand school mentions another formal meeting (“Health and citizenship committee”), but overall her
observation is in line with the above: teachers’ exchanges related to the various projects are mostly

informal.

Finally, collective professional development is an important social space for facilitating knowledge
dynamics. Teachers describe different forms of professional development. First, there are formal, top-down
courses offered by the regional authority (rectorate). The interviews confirm the exploratory data presented
in Chapter 6: while school leaders and particularly inspectors can ask the rectorate for professional
development on a certain topic, the bureaucratic procedure is very heavy and takes a long time. Some
interviews (e.g. LT2, LT3) suggests that the local inspector plays a key role in making disciplinary
professional development happen, however it is also contingent on the budget and the insector. Overall,
these factors imply that in reality, such courses do not address immediate needs and do not function as
vehicles for local knowledge construction. Teachers in Legrand gave one example for a formal professional

development course that their school leader asked for in relation to the reform on “competence-based
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evaluation”. This course was an occasion that functioned as a social space for a number of teachers and
served well as a form of collective knowledge mobilisation. In addition, teachers highlighted significant
differences in access to such courses across disciplines. For example, a technology teacher explained
that in his discipline there are no formal training sessions any more, however they organise “district
meetings”, which correspond to three days of training annually, and which bring together all technology
teachers from the school district.

Interviewees described locally initiated professional development (FIL?°) more positively,
suggesting that such courses involve less administration and are better suited to address local needs in a
more immediate fashion. However, they highlighted that these happen very rarely, only for more major
experimentation projects such as the one on emotions in Legrand. In addition, they cannot yet flexibly
address needs in a timely manner. Finally, peer-observation could be an informal professional learning
space, if teachers jointly reflect on one another’s practice. Some teachers acknowledge the high potential
of peer-observation for knowledge construction, however, they do not or very rarely engage in this. Lack

of time and conflicting timetables are among the primary reasons cited.

An increasingly more important space for social interactions is the digital space. Before the
covid-19 pandemic, the digital space was primarily informal. The majority of interviewees cited various
digital social network sites, facebook and twitter in particular, where they interact with or simply “follow”
colleagues and fellow professionals. Social media platforms are not the only ones that allow for sharing
and interaction in the digital space. More and more online tools have social functions. The principal of
Piccoli school mentioned Canvas and Genially for instance, specifying that he uses both for collective
knowledge sharing and construction.

“For example, since the period of confinement... | used to do that but now it has kind of snowballed. All the
documents, the infographics, for example, all the graphic design work... And | use the Canvas software for that
and | put it in open source, in editable form. And a lot of colleagues have said, 'Oh well, that's great, because
now | just have to change the school's logo and put mine on. And then | save time. But it goes both ways.
There are lots of documents that | do very quickly, because in fact a colleague simply says to me 'Well, | did
that if you want. [...] So, you see, this is really a collective construction. And there is a colleague who is working
on a document presenting the time allocation of schools. We're going to present it in January or February. But
we said to ourselves that we would like to try to do something nice, a bit dynamic. And we are working together
on Genially. And there should be six or seven schools working on it.” (PSL)

As all meetings had to be digital in confinement during the pandemic, the digital space became a
formal social space. This is manifest in the data as well, for example, in Legrand school, the principal
transferred staff meetings to the digital space. These special circumstances facilitated social interactions

to an extent: staff meetings in Legrand became more frequent, giving more space for collective reflection

29 “Formation d'initiative locale”, also described in Chapter 6.



282 |

and sharing. Although some teachers reported that these meetings served primarily organisational
purposes and did not provide much space to more profound reflections, knowledge sharing and
construction.

We can also distinguish social processes in terms of their scope, i.e. the breadth of the social
network they cover. While within school collaboration among teachers and with school leader cover the
majority of social processes mentioned in the interviews, some interactions go beyond these social groups.
First, boundary-crossing social interactions occur across professions within the school. There are
interactions between the school leader(s) and teachers of course. More importantly, some teachers in
Legrand Secondary School, also collaborate with teaching assistants and supervisors in the framework of

the Emoti’ Class project. Similarly, in Piccoli, some projects involve for example, the school psychologist.

Second, teachers interact with students and parents. Although interactions with students is
teachers’ daily work, it is important to note that these are the basis for teachers’ knowledge dynamics. It is
through these interactions that they evaluate student learning and identify difficulties and needs. In
addition, when a group of teachers conduct longer-term projects with students, it is sometimes the final

product of students’ work that brings teachers together and creates the opportunity for exchange:

“... sharing is often done at the time of production. In fact, the others know that there are projects but we will
learn about the project and what was done etc. at the time of production because often it is done in the school,
in a public way, sometimes parents come too. [...] And it is at this moment that in fact, we really get to know
the teaching practices or what has been done.” (

Interaction with parents is also fundamental. In the initial stages of an innovative project, parents
are most often viewed as a barrier to knowledge construction, because they oppose to change. Teachers
in Legrand Secondary School invest time in communicating with parents, in particular in the framework of
major experimentation projects. For example, the leader of the positive evaluation project regularly
interacts with parents to explain the goal and process of experimentation, and collect their perceptions of

change and feedback at different points in time.

Third, boundary-crossing can occur across the physical boundaries of schools, while still remaining
in the same social group, when teachers interact with teachers from other schools. This is a less frequent
form of social interaction: in several interviews, it only came up following explicit questions. The main forms
of boundary-crossing that were cited are:

¢ In the framework of larger projects for students and teachers usually organised by the region in a
top-down manner (e.g. on climate change). Again, student learning and final products acted as

intermediaries for bringing teachers of different schools together.

e Through personnel sharing: in rural areas certain subject teachers (e.g. media) are shared across

several schools, which gives them the opportunity to meet teachers and staff from other schools.
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¢ In the case of disciplines with low weekly class hours (e.g. technology, media, biology), there is
only one subject teacher in a school. Subject teachers in the local district organise regular meetings
to exchange on discipline-specific practices and co-construct knowledge. This is not systematic
however. While the technology teacher community in the district seems strong, a biology teacher
in Legrand School highlighted that in her previous school situated in an even more rural area,

geographical distance and lack of infrastructure were major barriers to create such a social space.

e Through visits across school levels: teachers from Piccoli school and from a local primary school,
mutually visited each other’s schools and assisted to lessons. Such visits do not seem to be

systematic however.

Finally, boundaries can be crossed both physically and across professions. Teachers in Legrand
school work with researchers from the local university on some of the experimentation projects. Both
schools work with the CARDIE and the regional authority. Piccoli school partners with a number of local
associations as well. Larger regional student projects (mentioned above) also provide opportunities to work

with partners from the local community.

The digital space allows for substantial boundary-crossing extending to geographically more
distant regions both within and outside France, to other countries across the globe. However, this global
scope was present in one interview only: the principal of Piccoli school reported that he regularly interacts

with colleagues across the country and beyond.

9.3.2. Social processes as drivers of knowledge dynamics

The role of social processes in facilitating knowledge dynamics was made explicit in most
interviews. As one teacher explained the purpose of working together: “to be able to bring our own brick to
the wall” (LT2). The colour coding used to analyse the transcripts showed visually very clearly that social
processes are inseparable from knowledge dynamics. In all interviews orange was used to highlight text
that referred to interactions between teachers, social platforms such as meetings, collective professional
development, face-to-face or online discussions and partnership building. The orange colour often had to
be used in conjunction with the colours used to mark knowledge processes or in close alternation (e.g. a
word / phrase in yellow, then a word / phrase in orange). A number of elements emerge in terms of how

social processes make an impact on the dynamics of teachers’ knowledge.

First, social interactions can drive structural dynamics. The theoretical framework distinguishes
dynamics between types of knowledge such as tacit and explicit or theoretical and practice-based
knowledge. As explained in Chapter 4, this aspect could not be studied in the quantitative component of
this thesis, and the nature of qualitative data is not the most favourable either, as it lacks direct observation.
However, some evidence did emerge from the interviews that suggest that social processes facilitate
structural dynamics. In particular, a teacher described that working together with colleagues helps put

words on phenomena that had not been explicit before:
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“And the fact that we can update these vocabulary terms a little. [...] There are codes. There are even
vocabulary, terms that | never used or things that | never presented to students. (LT2)

Second, social processes facilitate various forms and stages of knowledge construction. This is
the most impacted type of knowledge dynamics based on interview coding. Teachers describe the benefits
of interacting, sharing and exchanging with colleagues in a number of ways. Through discussions with
colleagues, they enrich one another’s practice and thinking, they share difficulties, provide feedback and
guidance to each other. Social interactions also help building a shared language and understanding, as

well as harmonise practices. The following few citations manifest this impact:

“lin inter-disciplinary projects]...we are obliged to communicate between us, teachers. To know how one
approached such or such concept. Even if it is a common theme, we do not necessarily approach in the same
way depending on the disciplines. And the fact that we can update these vocabulary terms or the methodology

a little, can improve the coherence of the theme we work on.” (LT2)

“...this year, I'm lucky to be able to work with several adults, so we can readjust each other, get feedback on
our practice in order to improve things. And it is very important because all alone we progress less quickly.”
(LT1)

“And then at the start of the school year, | sent information that summarised the decisions that had been taken
collectively by the way, which were re-adjusted collectively so that everyone was aware of what we meant by

positive evaluation.” (LT1)

“I find that in the exchanges, there was a richness of point of view. There was a vocabulary. Because each of
the projects allowed us to bring to each other vocabularies, perhaps sometimes in a rather reduced field. And

this vocabulary, applied to notions, to other notions, is very fertile.” (PSL)

Both school leaders explicitly highlight the importance of social processes in the dynamics of
knowledge and teaching practices. The former school principal of Legrand School describes an instance,

where she purposefully got someone out of professional isolation and brought in the collective social space:

“There is a colleague [...] who has been there for years and who is very self-effacing and who never felt
authorised [...] to intervene in the collective and make her contributions. She's an arts teacher. She has low
self-confidence, in fact. [...] | exchanged a lot with her so that she could propose other projects which would
serve the collective and which, in the end, would feed all the other actions for the students. But with her own
competences. So, for example, we created living exhibition spaces in the school which allowed students to
discover different arts, obviously. For the teachers too, by the same token. To enhance the value of her
discipline, and to participate in the animation of this school, through the confrontation with beauty. And as a
result, she became responsible for temporary exhibition spaces where she brought in artists, etc. [...] she was

able, by this means, to take part in new actions which helped build this collective. And finally, this lady ended
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up taking part in projects, for example [...] on the question of emotions because at a given moment, it awakened

something in her or brought something back.” (LSL1)

Similarly, the school principal of Piccoli School pointed to the risk of isolation, explaining that a
teacher who tends to work alone also tends to be pedagogically “locked-up”. When such a teacher joined
a collective project, the school principal was able to observe a real change in their thinking. Both of these
instances show that interactions with the school principal as a first step and gradually more with colleagues
facilitate reflection, bring about change in practice, and in turn can lead to more dynamics in pedagogical
knowledge.

Third, social interactions can also positively influence knowledge mobilisation. In Piccoli
Secondary School, the school principal regularly mobilises his social network to provide need-based
informal training to his teachers. He reaches out to his contacts and invites them as trainers, thus
generating knowledge mobilisation opportunities for his staff. This can be regarded as indirect influence of
social interactions on knowledge mobilisation. Collective professional development, either the formal
top-down courses offered by the regional authority or locally initiated professional development, can create
opportunities for social interaction in a setting where the primary objective is knowledge mobilisation. Such
direct impact was less clear from the interviews. The majority of references to training courses did not
specify the extent to which these provide space for extensive social interactions in situ. One exception is
the technology teacher’s (LT4) district meetings, in which participants have extensive social interactions
reinforcing knowledge mobilisation. Some teachers also mentioned that informal social processes allow

them to learn new knowledge, including disciplinary content and general pedagogical knowledge.

9.3.3. Conditions for impact and barriers: attitudes, dispositions, relational

context and leadership

Despite the generally positive impact of social dynamics on the dynamics of knowledge emerging
from the data, this impact does not go by itself. Indeed, the interviews present a number of conditions that
are necessary for social dynamics to exert a positive impact. We must first note that not all forms of
interactions drive knowledge dynamics to the same extent. Educational research pointed to the importance
of distinguishing types of collegiality and collaboration already in the 90s (Little Warren, 1990404). Little
(1990p4047) conceptualised the continuum of teacher-to-teacher social relations with increasing demands
for collective (as opposed to individual) autonomy and teacher initiative. On one end of the continuum,
teachers are completely independent and do not influence each other, on the other end, they are
interdependent. Types of exchanges and interactions between teachers can have varying influence on
their knowledge and practice. For example, only short interactions with limited scope such as anecdotal
story telling about the classroom or students do not foster reflections and bring about change (Little Warren,
1990u04]). Conditions for impact on knowledge dynamics can be identified at the following levels in the
data: at the level of the individual teacher, at the relational level, at the organisational level and finally, at

the level of the broader network and policy context.
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First, the interviews highlighted that individual attitudes and dispositions are important for
forming the types of ties that are conducive for knowledge dynamics. A number of teachers in both schools
expressed willingness and interest in working together, a desire to exchange and learn from one another.
Many also stressed the importance of accepting to be vulnerable. In order to be open for feedback, curious
to learn new knowledge and be able to construct new knowledge and practices collectively, teachers must

be able to expose themselves to one another:

“The reality is that when we confront each other after the... 'yeah, well, what are they going to think? If | say
that I'm doing this thing in my class and so on.” When you go through this phase. Afterwards, it's very
stimulating. We're going to learn a lot of things with our colleagues and we're going to confront our ideas. We'll

evolve. We move forward.” (PT2)

Accepting one’s own vulnerability is a key element of a trustful relationship. However, data
suggests that for many teachers, deprivatising and exposing their practice to the collective is difficult. In
addition, several interviews suggested that some teachers demonstrate a certain degree of inertia with
regards to their habits. One interview (LT1) also raised the issue that many parents resist to
experimentation, innovation and change, which can make teachers’ work more difficult and implies
additional efforts from them to bring all actors on board. In sum, resistance to change from any actors can

impede or slow down the dynamics of knowledge.

Second, at the relational level, the quality of social ties matter for the nature of interaction that
takes place between teachers. Some teachers emphasised mutual respect as a basis for collective

construction:

“And what the teachers say at [Legrand] is that, even if the personalities are different, the experiences and the
levels of practice too, there is a will and a possibility to work with one another. That is, there is a great respect
for the words and practices of each person and a great desire to exchange and work and build together despite
our differences. [...] People finally accept to expose themselves and put themselves in danger in front of
others.” (LSL1)

Collegiality and horizontality also seem to be key conditions for moving towards teacher
interdependence or collective autonomy (Little Warren, 1990u04)). As the Spanish teacher in Legrand

expressed with regards to work on emotions:

“So the school nurse, the educational advisor and |, the form teacher, and sometimes the monitor, really work
together. There is no hierarchical relationship. We are really in a horizontal relationship. We can suggest things
to each other. [...] | think that there is also an understanding between us. There are human affinities and there
is co-construction on this aspect, on the aspect 'How will the group deal with emotions today? How do you see

things, etc." There, | feel | am in a team spirit and collaboration.” (LT1)
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The same teacher made it clear that individual dispositions and trusting relationships are in fact
necessary conditions for teachers to move beyond their comfort zone. She contrasted her previous
experience when she had the status of a substitute teacher and never spent longer time in the same school

to the current one:

“... I hadn't really gone all the way with anything. And now I've settled in this school. This is my fifth year. So
I've had more comfort, more time to reflect. | know my colleagues better. | have a slightly larger comfort zone
and | said to myself, 'Well, this is the time to roll out, to try something and to go all the way with what you want

to do because you are in conditions where it is possible to consult each other.” (Lt1)

Third, at the level of the organisation, leadership practice emerged as a determining condition.
In both schools, teacher interviews clearly referred to the person of the school principal and did not include
any other leaders such as deputy principals or informal middle leadership. Several teachers spoke about
the individual characteristics of the principal that included attitudes and dispositions such as trust in
teachers and “human dimension”, as well as knowledge and competences such as ideas about
pedagogical practice, “will to advance the school”. Some also described specific practices, such as
co-ordination of actions, continuous support and putting in place processes that allow for formalising new
practices. Interviews with the school principals themselves reflect both the individual attitudes and some
of the practices described by teachers. In addition, these interviews demonstrate the principal’s knowledge

of leadership research in both schools and its deliberate and systematic application in their practice.

Both interviews show the vision of the school principals of creating a professional learning culture
in the school and capture the process through which they carried this out. Legrand’s school principal (LSL1)
assessed the context upon her arrival to the school and made deliberate action. She observed the social
dynamics and recognised that there were opposing groups of teachers, some who opposed to certain
pedagogical approaches and some who were experimenting with innovative methods but were isolated in
their initiative. She then started to work on social processes, for example, by constructing social spaces
for everyone and involving isolated teachers in collective work (as cited above). In parallel, she also
observed teachers’ expertise and competences, and identified strengths and gaps. She started to
strengthen knowledge processes by creating appropriate professional development opportunities, making

links to external partners and putting in place experimentation projects.

While the pedagogical focus differs somewhat, leadership practice and processes are similar in
Piccoli school. An additional element of this principal is an explicit will to nurture distributed leadership
(Woods and Roberts, 2015p3s)). The principal mentioned several times the term leader in relation to
teachers, described his own role as facilitator and expressed the importance of teachers being able to do

things by themselves, without his presence.

A key question relates to the stability of such a learning culture. In Legrand the principal

interviewed had just left the school to take up a new role. Teachers unanimously agreed that this change
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would not affect their work on the various projects. As school principals in France are encouraged to

change schools every 4-5 years, the principal in Piccoli school deliberately prepares continuity:

“So, we will also have to prepare the arrival of someone else as head of school. That's also a factor. And so, |
always say that they have to think about it, they have to know from A to Z the technical and pedagogical system,
the partnerships, the financial stakes so that the projects can last. Because if it only goes through the head, we

just have to remove the head, put in another one and everything is lost.” (PSL)

Despite the attitudes, knowledge and competences of school leaders to facilitate social dynamics
and through that, knowledge dynamics, some organisational factors constitute barriers to these dynamics.
In both schools, knowledge processes take place primarily in informal spaces and interactions. Formal
platforms (e.g. pedagogical council meetings) mostly focus on administrative matters responding to
national and regional demands, and coordination at the school level. Research has found that such
informal spaces and interactions help develop more enduring relationships that allow for the transfer of
tacit knowledge and complex information (Finnigan and Daly, 2012u439]). However, informal interactions
reported in the interviews are usually short and do not allow for deeper reflection and sharing apart from a
few sporadic instances. In the absence of substantive, structured exchanges among teachers, knowledge
dynamics will be limited (see section below). In addition, the various social and knowledge processes need
coordination. While instances of coordination were found in both schools (e.g. end of year staff meeting in
Legrand where projects for the next year can be presented, weekly newsletter by Piccoli’s principal), again,

formal spaces were not strategically used for coordination.

Finally, at the level of the broader network, we can observe the same conditions as at the lower
levels. The school principals as individuals are open to change, they access and apply research both on
pedagogical and leadership-related knowledge, and have a desire to work together with their colleagues
(e.g. other heads of schools) and other partners. Both school principals underscored the importance of
good, trusting relationships and invest effort in developing strong social ties that allow for sharing difficulties
and exchange ideas freely. The case studies also demonstrated that boundary-crossing relationships
foster knowledge mobilisation: the schools’ relationships with local research centres and the CARDIE help
creating needs-based professional development opportunities and foster knowledge construction with the
help of researchers. Ties to other schools and different community partners also provide opportunities to

widen teachers’ and school leaders’ horizon and knowledge.

Overall, the above findings are in line with research on teacher collaboration and professional
learning communities. The conditions that have been identified in the data are reflected in a systematic
review that mapped personal, group and organisational characteristics that facilitate and hinder
collaboration, innovation and professional learning among teachers (Vangrieken et al., 2015(31g)). However,
it is worth noting that | describe relational level conditions rather than team characteristics. In fact, these
two are not easily separable in my data, presumably because there was no data collected purposefully at
the team level. Focus groups with project teams or specific questions on team characteristics may have

allowed a better separation. Because team dynamics was not the main focus of my research and the
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conditions due to the pandemic limited data collection, such a separation remains to be explored in future

research.

9.3.4. Social processes beyond the school: the broader network and policy
context
Social dynamics can be examined at increasingly broader social levels in line with the framework
presented in Chapter 8. The first level relates to social processes within the school (internal perspective).
The second to social relations between the school and its partners including other schools, and actors from
the local and broader community with whom the school has horizontal relationships (external horizontal
perspective). The third is concerned with social relations that are in some sense imposed on the school by
the local, regional or national policy context (external, vertical perspective). In the sections above, |
presented drivers and barriers to internal social dynamics. In this section, | will discuss these in relation to

horizontal and vertical external social ties.

Concerning the horizontal external perspective, the data puts in evidence intensive social
dynamics in the broader environment of both schools. The same conditions are relevant for these external
relationships to exert positive impact on knowledge dynamics. Both teachers and school principals
emphasise trust-based relational ties, collegiality and horizontality. However, they also point out that these
are not always met. Legrand’s school principal contended that competition between school heads is a
major barrier to sharing knowledge. Showing vulnerability by exposing one’s difficulties is a basis for
knowledge construction at the leadership level as well. School leaders’ career progression in France puts
them in a situation, which is detrimental to such level of trust (Figure 9.3):

“... there are always, between certain people, power games, games of positions which mean that jealousy can

occur in relation to promotions or to what people might think about promotion.” (LSL1)

Both school leaders base those collaborations with other schools that go beyond simple co-

ordination on strong social ties, i.e. choose their partners whom they trust.

Figure 9.3. School leaders’ career progression: hermit crabs looking for bigger shells

The image represents hermit crabbs stacked on each other in increasing size of shells. They
are looking to swap their shell for one size bigger.

Note: School heads’ career progression in France manifests in leading increasingly larger schools. In the pursuit of progression, they aspire for
“bigger shells” like hermit crabs as they grow.

Source:  Thehansindia.com  (https://www.thehansindia.com/posts/index/Education-and-Careers/2015-08-10/Are-you-in-vacancy-chain-or-
looking-for-new-shell-like-hermit-crab-Career-growth-message-for-corporate-employees/169106).
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It is worth underlining that some of the hierarchical relationships also play a positive role in certain
aspects of knowledge dynamics. In particular, the CARDIE, which is situated within the regional rectorate,
helps both schools disseminate their local initiatives more broadly in the region. The CARDIE organises
activities (e.g. Innovation Day) and facilitate platforms where innovations are shared. They explore
promising initiatives, projects across the region and solicit school leaders to share these. Thus, when
horizontality is associated with competition, such vertical relationships are a work-around for knowledge
diffusion. Despite the efforts of the CARDIE, most local actions remain local and do not have sustainable

impact on teachers according to Piccoli’s principal:

“I was talking about it with X [CARDIE coordinator] because we've known each other for a while now and | was
saying to him... ‘How many actions have you been able to follow that exist today?’ It's like a field of flowers. It
blooms and then it dies but it doesn't stay. It's not to be pessimistic, it's to be realistic. This leads to changes in
staff attitudes, to an increase in competences, but at the same time, this increase in competences or this
professional development is very, very subject to the future head. In which school will they go? It will be another
head, who is completely different. And that's the paradox. It's very centralised but from one school to another,

there are school cultures that have nothing to do with one another.” (PLS)

The external vertical perspective of social dynamics explores the impact of initiatives, policy
interventions that are imposed on schools in a top-down manner. In the case of the Academy of Bel-Mondo,
the EDUNET networks aim to foster relationships between schools (see Chapter 6 and Chapter 8). Overall,
the initial findings from the exploratory study with regard to EDUNET were confirmed in the case studies.
Perceptions of the impact of EDUNET vary to a great extent. Both school leaders in Legrand contended
that EDUNET created new relationships (in particular across school levels), and this can be particularly
important in a rural context. However, the former school principal stressed that real knowledge sharing
happens in parallel to formal network meetings with only a limited number of colleagues with whom the
quality of ties allows for deeper collaboration. The size of the network seems more suited for co-ordination
than for actual knowledge construction. Legrand’s school leader expressed that with such a high number
of members, naturally not everyone is equally invested and real construction takes place in smaller groups
(LSL1).

The top-down nature of the EDUNET network has both advantages and disadvantages. On the
plus side, the imposed themes can generate reflection on local challenges and practices (LSL1, LSL2),
can facilitate the harmonisation of some good practices (LSL2) and can provide a common logic or frame,
which facilitates territorial coherence (LT3). While these are examples of positive impact on knowledge
dynamics, none of the interviews demonstrate deeper collective knowledge construction that can be traced
back to the EDUNET network. On the minus side, the hierarchical and top-down nature of the EDUNET
network (which reflects the nature of the French education system) implies that the intentions and
sense-making does not reach the level of the teachers, or at least not uniformly. Some teachers feel that
what happens in EDUNET does not concern them, the objectives are unclear and there is no shared

language (e.g. PT6, LT5). The fact that the district inspector is a member of the coordinating committee
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seems to impede free sharing of knowledge because they are hierarchical superiors to primary school
directors. In addition, school leaders also perceive the network as a form of accountability due to its

imposed and top-down nature, and thus feel less prone to opening up and exposing their difficulties (LSL1).

Lack of resources also hinder EDUNET’s impact on knowledge processes. In particular, lack of
dedicated time is a barrier. As already noted in the exploratory study, primary school directors are not
easily substituted and cannot necessarily attend meetings (PSL). Lack of dedicated time for teachers to
engage in within-school projects is already a problem, let alone getting involved in cross-school initiatives
(e.g. PSL, PT6). Real knowledge construction within a network requires a long-term investment (e.g. LT2)
and the timeframe of network mandate is not necessarily compatible with that. The regular change of
rectors and of school leaders who take on leadership roles in the EDUNET network was again mentioned

as a barrier to stability and long-term planning (LTZ2, LT5).

Overall, perceptions of the EDUNET networks are mixed among teachers with fewer teachers
expressing positive feelings than those articulating scepticism. Even school leaders who are more directly
involved in the network and who acknowledge its potential for knowledge and innovation, formulated
doubts about its value. For example, Piccoli’s school head claimed that he could do without EDUNET, i.e.
did not need it for what he has achieved and does not see its value for what he would like to achieve (PSL).
The strongest added-value based on the data seems to be exchange around student pathways, which is
the main objective of the first iteration of EDUNET. Another element in which some actors see potential is
the co-ordination of local professional development. However, data suggests that the various social
devices have not yet achieved their full potential in terms of facilitating knowledge dynamics among

practitioners.

The distinction of horizontal and vertical external perspectives is useful to understand what the
different types of social relationships can bring to the dynamics of knowledge. | have shown that both
vertical and horizontal links can be important for knowledge mobilisation. Professional development
provided or organised by regional-level bodies, such as the CARDIE or a local university (vertical link) can
bring in new knowledge not necessarily perceived as an explicit need by teachers but sometimes able to
respond to practical challenges and help codify tacit knowledge. At the same time, locally initiated
professional development is much appreciated by teachers and school leaders alike, who perceive that
these address their direct needs, contrary to central PDs. Knowledge construction seems to require a high
level of trust and is therefore primarily generated by strong horizontal relationships, which are free from
hierarchy and competition. However, vertical links can be important for knowledge dissemination
(diffusion), particularly when competition at the local level is a barrier to sharing knowledge. Vertical links
also have the potential of facilitating the integration of locally constructed knowledge in a more global

knowledge base.
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9.3.5. Limits of knowledge dynamics

While social processes have the potential for fostering knowledge dynamics, there are also a
number of barriers to social knowledge construction and some significant limits to knowledge dynamics in

both schools, as well as in the broader community.

Even though this research did not explicitly explore the structural dynamics of teachers’
knowledge (see details in Chapter 4), some information emerges from the data related to this aspect. The
few mentions of gaining new vocabulary (cited above) that enabled some teachers to put words on their
practices imply a certain degree of codification. This mainly occurred as a result of professional
development. However, teachers did not seem to have a shared vocabulary to describe the new knowledge
constructed through the various innovative and experimentation projects. Even when questions directly
asked about this, they tended to describe classroom practices rather than a more abstract, codified
knowledge. This suggests a lack of dynamics between tacit and explicit knowledge or — somewhat related
to this — between practice-based and more formal research knowledge. In reality, without structural
dynamics, we cannot fully speak of knowledge construction, only perhaps practice design. In addition, it is
more difficult to transfer knowledge that is not codified (see Chapter 2) as it usually requires direct

observation. Therefore, a lack of structural dynamics also impedes knowledge diffusion.

In both schools, there was a clear effort, particularly from the part of the school principal, to foster
teachers’ knowledge mobilisation through opportunities for professional development. In line with what
the exploratory data suggested (see Chapter 6), training opportunities offered by the regional authority
(Academy) are not always perceived as relevant. Both school leaders highlighted that these are not flexible
enough to address local needs in a timely manner. Not even locally initiated professional development,
which is specially designed for this purpose. Instead, school principals prefer drawing on their own
personal-professional network to offer needs-based training opportunities. Knowledge mobilisation
literature describes push and pull mechanisms in practitioners’ use of research (Langer, Tripney and
Gough, 2016pu40)). The rationale for push mechanisms is to make sure that there is an appropriate in-flow
of knowledge emerging from research in order to keep teachers’ knowledge updated. However, when this
is disconnected from practitioners’ perceived needs, as demonstrated in the interview with the mathematics
teacher in Piccoli (PT6), transfer will be more challenging. Teachers will be less likely to be able to connect
that research knowledge to their practical knowledge, and structural dynamics may not occur. Pull
mechanisms on the other hand, are more likely to effectively link practice and theory and thus lead to
uptake and change in practice. Such pull mechanisms occur when teachers themselves take the initiative
to seek out and read sources based on their interest and needs. However, the interviews suggest that this
happens rarely. Another form is professional development that is tailored to the actual context, as
described, for example, by Piccoli’s school principal. The case studies suggest that in these schools, push

and pull mechanisms co-exist, however they cannot yet be strategically used to reinforce each other.

In both case studies, knowledge construction is captured through innovation and

experimentation with new practices. While there is a real effort to indeed bring these projects to the level



| 293

of knowledge construction, this mostly manifests in the vision of the school principal in both schools.
Teachers’ accounts are less convincing with regard to the extent to which coherent local knowledge is
actually constructed. Sometimes these projects are separate from daily teaching practice (e.g. medialab,
intellab, etc.). Often it is one committed teacher who invests real effort, while the others do not quite follow
in terms of knowledge and expertise. One example in Legrand school is that of the positive evaluation
project, which, according to the project leader, is not even well understood across the teachers who are

involved, let alone the full teaching staff. In her own words:

“There has not been an in-depth reflection on positive evaluation, but perhaps a form of initiation on the part of
all teachers. That said, when we got out of confinement, | noticed some reflections. | found it very good that

people express themselves, but that sometimes showed a form of incomprehension.” (LT1)

Overall, it is rare that these projects extend to a more profound and regular re-evaluation of
practice. While this may be a certain stage of development of the projects, it may also be due to the lack
of time allocated for longer and deeper exchanges. Indeed, the most frequent complaint of all teachers
related to the lack of dedicated time for such profound exchanges. As mentioned above, education
literature underlines the necessity for space, time and culture of systematic reflection so that collaboration
around innovative ideas can ripen into structured construction of knowledge, which in turn, leads to
sustained improvement of teaching practices (Little Warren, 1990u4041; Vangrieken et al., 2015318;; Martinez
Orbegozo, 2020441)).

The fourth aspect of functional dynamics laid out in the conceptual framework in Chapter 4 is
integrating local knowledge in the global knowledge base. Findings from education research suggest
that this is often the missing piece in the puzzle (Enthoven and de Bruijn, 2010193)). My research is in line
with these findings. A necessary condition for knowledge integration would be the codification of locally
constructed knowledge, so that it can be widely disseminated. As | explained above, this condition is not
quite met. What can be disseminated at this stage is the description of practices, i.e. the ways in which the
different projects are implemented. Although Legrand’s experimentations have the potential for going
beyond practice descriptions and constructing knowledge, this stage has not yet been reached. In addition,
the competitive context can be a barrier for natural knowledge diffusion. Data suggests that central

(regional) devices such as the CARDIE can help overcome this barrier.

9.4. Conclusion

In this chapter, | presented the findings from qualitative data. Overall, findings with respect to the
links between social processes and knowledge dynamics from the two case studies seem to converge.
The first hypothesis relating to this question (2.1: Network and organisational culture are important factors
in facilitating social processes) was strongly confirmed. Qualitative data showed in particular that school
leadership plays a very important role in facilitating teachers' collaboration. This is in line with leadership

research (Leithwood et al., 2006(424;; Vangrieken et al., 201531g)). A competitive context in a network can



294 |

hinder knowledge sharing and thus be a barrier to most aspects of knowledge dynamics. In addition, a
bureaucratic network context can also hinder forms of knowledge mobilisation that are directly linked to
local needs. High levels of administrative processes and long time, strongly impedes the potential of social

devices such as "locally initiated professional development”.

Data also revealed insights into the second hypothesis (2.2: Social structures and the nature of
social ties in a network influence the dynamics of knowledge). The case studies demonstrated that the
school principal’'s social ties facilitate knowledge mobilisation (e.g. organising collective learning
opportunities capitalising on social relationships) and construction. Both high quality ties with teachers and
boundary-crossing relationships with external partners are important for providing opportunities to widen
teachers’ and school leaders’ horizon and knowledge. The school principal’s vertical social ties with the
regional authority and central institutions (e.g. CARDIE) are also fundamental for knowledge diffusion. In
addition, teachers’ social interactions contribute to building a shared language and understanding, facilitate
knowledge sharing and exchange. They also enrich teachers’ reflection and practice, however, high quality

social ties (e.g. mutual respect and trust) are necessary for collective construction.

Finally, the case studied refined the understandings with regard to the third hypothesis (2.3: Social
processes and devices and actors’ engagement with these influence the dynamics of knowledge). Informal
social interactions dominate among teachers, allowing them to learn new knowledge and share. These
have been increasingly more complemented with interactions in the digital space (partly as a result of the
pandemic), which have the potential to facilitate knowledge sharing. However, these interactions often
remain superficial due to a lack of extended and dedicated time. Formal social spaces focus primarily on
administrative matters and provide little space for knowledge construction and diffusion. Some social
processes, such as peer-observation and needs-based local professional development are not widely
used. A key social device is collective learning, which can drive knowledge construction, particularly when
it is needs-based and local. It can also function as a social space for teachers to exchange and be a form
of collective knowledge mobilisation. Central network (supra-network) devices are key for the diffusion of
knowledge, particularly in a competitive context. However, qualitative data suggests that EDUNET network

devices in their current form do not play a key role in collective knowledge construction.

Overall, social dynamics have complex relationships with knowledge dynamics, and there are still
several limits and barriers to knowledge dynamics. In the last chapter | will bring quantitative and qualitative

findings together, and examine the extent to which they align.
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Chapter 10. Discussion: teachers'
knowledge dynamics in networks

In this last chapter, | bring together the results from all the different sources of data: theoretical
and desk-based research, quantitative and qualitative. In the first two sections, | will discuss the two
research questions and their corresponding hypotheses in view of the different data sources. In addition,
this discussion will allow for reflecting on the conceptual framework of this thesis: understanding and
measuring the role of social processes in teachers’ knowledge dynamics. | will also consider the validity of
the quantitative instrument and suggest directions for improvement. In the third section, | will broaden the
horizon and interpret the conceptual and empirical relationships of social and knowledge processes, and
propose a framework for understanding these. | will also reflect on the implications of my research for
“networked leadership” — a term | will develop in view of my research. Finally, | will highlight some important

limitations of my research and suggest directions for future research.

10.1. Research question 1: How can we characterise teachers’ knowledge
dynamics?

The first research question essentially operationalises the conceptual framework of the study,
which aimed at understanding and describing teachers’ knowledge dynamics in their complexity. Therefore
discussing findings related to this question involves reflecting on the conceptual framework and on the

instrument.

The conceptual framework of this thesis defined four components of knowledge dynamics:
mobilisation, construction, diffusion and integration. It considered these in a systems view in which these
processes are mutually interdependent, co-exist and interact in non-linear ways as teachers engage in
social processes. Based on an initial conceptualisation of each component, | set out to design an
instrument capable of answering these. The development drew on a rich field of educational research, a
number of existing instruments and the exploratory study, which revealed important elements of the context
of the empirical study. Overall, the instrument gave rich insights into the questions around how we can
characterise the dynamics of teachers’ knowledge (Box 10.1). In order to better understand the ways in
which these processes play out, and to gain insight into the relationships between them, | also collected

qualitative data through the exploratory study and two case studies.
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Box 10.1. Characterising knowledge dynamics: Recapitulation of sub-questions

Knowledge mobilisation [quantitative and qualitative data]:
e What types of knowledge sources do teachers engage with and where do they access them?

¢ How do teachers engage with various knowledge sources?

Knowledge construction [quantitative and qualitative data]:
e What kind of reflection and enquiry processes do teachers engage in?
e Who do they interact with in these processes?
e What is the content, object and purpose of knowledge construction?
e What structural dynamics occur during these knowledge processes? How do teachers translate

research knowledge for practice?

Knowledge diffusion [quantitative and qualitative data:
e How do teachers consciously disseminate knowledge?

e What platforms are used for knowledge diffusion?

Knowledge integration [qualitative data]:
e How is new knowledge validated and consolidated?
e How is knowledge managed at the professional community / network level?

e What mechanisms exist for integrating locally constructed knowledge in integration?
Hypothesis 1.1: Knowledge mobilisation, construction and diffusion are closely linked.

Note: Insights into the questions above were given in Chapter 7.

The complexity of the quantitative instrument did not make it possible to statistically test the
relationships between knowledge mobilisation, construction and diffusion with the given sample size (295).
However, qualitative data seems to support the hypothesis that while it is possible to distinguish the
different aspects of knowledge dynamics, they are strongly linked. The interconnectedness was
demonstrated through the experimentation and innovation projects teachers engage in, and in which
knowledge dynamics manifests. These involved projects with a specific focus to enhance student learning:
improve memorisation; increase students’ reflections on their own learning, ambitions and pathways;

improve students’ emotion regulations with a view to increasing concentration and learning.

In the two case study schools, knowledge processes cannot quite be described as well-structured
cyclical and iterative inquiry processes. Rather they are messy and unstructured. They can be initiated
from different sources and motivations: by an individual teacher or the school leader, inspired by a
professional development programme (so knowledge mobilisation) and by a local challenge. They include

a variety of social processes (e.g. participating in collective professional development, short exchanges
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with other teachers or professionals) and also teachers’ engagement with their material environment (e.g.

individually seeking out sources on the internet).

The various aspects of knowledge dynamics play out in these social and socio-material processes
as an ensemble. For example, in a 