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Preface

Around the world, the professional development of teachers is subject to intense debate
among scholars, policy makers and practitioners, which reflects the perceived importance of
teacher professional development towards meeting the continuously changing demands of
schools and their outputs in terms of students’ knowledge and skills. What are the best
conditions for teachers to effectively collaborate? What are the effects of structured
collaboration on the quality of their practices, on students learning, and what does it mean for
the teachers themselves? This debate has also influenced the educational debates and
initiatives in Denmark, not least following the major school reform in 2014, which, among
other things, led to an increased focus on teacher professionalism. The ambitions of this
reform led to substantial investments in the development of teachers’ skills and practices
through collaboration, not least by implementation of Professional Learning Communities
(PLCs) in Danish schools'. There was a rather weak connection between these practical
implementations and evidence from empirical education research. For example, in the
materials used in the implementation of PLCs, and from institutions offering courses and
consultation on how to implement them, PLCs were often presented alongside strong claims
of their positive effects on student achievement and desirable outcomes for teachers. These
claims could sometimes be found without supportive evidence, and when references were
provided, these were most frequently textbooks or a few studies conducted outside Denmark,

or even the Nordic countries which Denmark is most frequently compared to.

! The concept has been applied using different labels, such as “Professionelle Leringsfzllesskaber” and
“Staerkere Laeringsfaellesskaber” (Danmarks Evalueringsinstitut, 2018; Kreger, 2021; Thorborg & Qvortrup,
2024).



Engaging teachers in PLCs requires a significant amount of time, especially in
the implementation phase, but also in the long term as every teacher in the school
continuously spends time collaborating with their colleagues on clarifying what the students
should learn, how they should be taught, and evaluating the outcomes. Across schools, grade
levels, subjects and teachers, this entails a significant time commitment. At the time I applied
for funding for this PhD project at the beginning of 2020, not much research had been
conducted into the success of the efforts in implementing PLCs in Denmark. This raised a
critical question: How can we know whether these substantial efforts produce the proclaimed

effects?

Looking further into the body of research on PLCs and the extent to which it
was applied globally, I found that the empirical evidence supporting these strong claims was
questionable. Additionally, the potential influence of the context on the expected outcomes of
PLCs for students and teachers seemed to be overlooked or neglected in terms of how the
concept was being applied across the globe, referring to the same literature and research,
which predominantly comes from the United States and the United Kingdom. The lack of
knowledge on PLCs and their expected effects in general, and especially in relation to the
differences in context, did not only pertain to the case of Denmark but was identified as a

research gap in the international literature on a widely applied concept in education.

While the initial interest came from the specific case of the Danish context, the
thesis aims to contribute to international and comparative research on PLCs, including how to
measure the concept, the role of the contexts in which the PLCs operate, and the expected

outcomes for teachers engaged in them.

Aarhus, May 2024.
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Summary

Professional Learning Communities (PLCs) have gained popularity in recent decades as a
way to structure teachers’ professional development through an ongoing collaboration with
colleagues within their schools, with the ultimate aim of improving student learning. PLCs
have been applied globally, with expectations of increased student learning and positive
outcomes for teachers such as increased job satisfaction and self-efficacy. However, the initial
research supporting these claims is predominantly from a small number of western countries,
and more recent studies have produced inconsistent results. Additionally, there are vast
differences in the measures of PLCs applied, which makes it challenging to compare findings
across studies. Significant investments have been made to restructure schools into PLCs
internationally, but evidence of the expected effects of the PLCs is relatively sparse,
especially when it comes to the potential role of the context in which they are enacted, both at
the school level and across different countries. The substantial investments of time committed
to PLCs across countries, schools, grade levels and subjects, raises an important question of

whether the many hours spent on PLCs does lead to the expected outcomes.

In this thesis, I approach these gaps in the literature by employing data from the
Teaching and Learning International Study (TALIS) 2018, to develop an internationally
comparable measure of PLCs, which provides the basis for an explorative study of the school
contextual factors related to PLCs, and a cross-national analysis of the relationship between
PLCs and teachers’ job satisfaction, self-efficacy, and clarity of instruction. The main
elements of the thesis are three articles, which will be outlined in the following, and an
introductory chapter. The introductory chapter situates the three articles within the general

field of research and elaborates and discusses some key aspects within and across the three



articles as well as their limitations. Finally, the results are summarized and discussed with

reference to existing research and potential directions for further research are outlined.

The first article, ‘A Global Measure of Professional Learning Communities’,
presents the development of a measure of PLCs using data from the TALIS 2018 study. A
measure of PLCs at the school level is created using responses from individual teachers
within the schools. Using multilevel confirmatory factor analysis to model a shared cluster
construct, the measure developed includes a second-order construct of PLCs, and three
subdimensions: Collaborative practice with focus on student learning (CPL), Shared vision
and responsibilities (SVR), and Supportive conditions (SC). These subdimensions are
suitable for comparisons across 42 countries, align with the criteria and estimation techniques
of the official TALIS scales, and the measures are available for use by other researchers
interested in further studying PLCs within the TALIS 2018 data, either for international
comparative analysis or within specific countries. The measures developed in this article are

applied in the following two articles.

The second article, ‘Exploring School Factors Related to Professional Learning
Communities: A Machine Learning Approach Using Cross-National Data’, was co-authored
by Kristoffer Laigaard Nielbo and Sedat Giimiis. Few studies have focused on the potential
influences of school contextual factors on well-functioning PLCs. Most of the relevant
studies focus on various leadership models, and across these studies, the specific models used
are emphasized in seemingly incompatible ways. Equipped with a measure of PLC which is
derived from teachers’ responses, we took advantage of the vast information available from
the principal questionnaire of TALIS 2018, which covers many different aspects of the
individual school such as autonomy, various resources, school-, staff- and student
characteristics and principals’ values and behaviors. We took an explorative approach to
assess which of the many school factors were the most important predictors of the level of
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PLC within the school, using the pooled international data from 42 countries. To do so, we
compared the predictive performance of five different machine learning algorithms and
interpreted the best-performing model in terms of variable importance and average local
effects. The results support some of the factors mentioned in existing literature and provide

insights that may help refine existing theories and inform further hypotheses to test.

The third article, which was co-authored by John Jerrim, is called ‘Professional
Learning Communities and Teacher Outcomes. A Cross-National Analysis’. Previous studies
into the outcomes for teachers engaged in PLCs have produced inconsistent results, but have
done so on the basis of very different measures of PLCs and in various contexts. This raises
the question of whether these inconsistent results are due to differences in measures,
contextual influences, or something else entirely. We approach this question by analyzing and
comparing the relationship between PLCs and teachers’ job satisfaction, self-efficacy and
clarity of instruction across 40 countries, using internationally comparable measures, which is
unique to this study. We analyze the relationship between these teacher outcomes and the
overall PLC measure as well as the three subdimensions separately. Additionally, we assess
whether teachers’ gender and experience moderate these relationships. We find that there is a
quite robust and positive relationship between PLCs and teachers’ job satisfaction, but that
the relationship with teachers’ self-efficacy and clarity of instruction is mostly weak, often
insignificant and varies more across countries. Our results indicate that the context does, at
least to some extent, influence the relationship between engagement in PLCs and expected

positive outcomes for teachers, especially for teachers’ self-efficacy and clarity of instruction.



Resumé (Danish summary)

Professionelle Laringsfallesskaber (PLF), pa engelsk *professional learning communities’,
har de seneste artier vaeret blandt de mest populaere mader at strukturere leerernes faglige
udvikling. Kort fortalt er PLF en made systematisere et labende samarbejde blandt lerere
inden for deres skoler, med det formél at forbedre elevernes lering. Med dette formél for gje,
samarbejder leererne lobende om at planlegge, evaluere og forbedre deres
undervisningspraksis, samt deler ansvaret for at eleverne lerer det, som er forventet. PLF er
blevet implementeret i mange lande pa tvaers af kloden, med forventninger om oget
leringsudbytte for eleverne og gavnlige effekter pd lererne, for eksempel aget jobtilfredshed
og self-efficacy®. Den forskning, der primert citeres for at understotte disse forventninger,
kommer 1 overvejende grad fra England og USA, og en raekke nyere studier har givet
blandede resultater. Desuden er der markante forskelle pd, hvordan PLF er blevet
operationaliseret 1 den empiriske forskning, hvilket gor det vanskeligt at sammenligne
resultater pa tvars af studier. Pa trods af store investeringer i at implementere PLF
internationalt er det empiriske grundlag for de forventede effekter af PLF begranset, sarligt 1
forhold til den rolle, som konteksten kan have for de forventede effekter, bade i1 forhold til
den enkelte skole og i relation til forskelle pa tvaers af lande eller uddannelsessystemer. Dette
rejser et vigtigt spergsmal om hvorvidt den store mangde af tid laerere bruger 1 deres

respektive PLF pé tvars af lande, skoler, klassetrin og fag ferer til de forventede resultater.

Denne afhandling har til formél at bidrage med mere viden om effekterne af
PLF pa tveers af kontekster ved at anvende data fra Teaching and Learning International

Study (TALIS) 2018 til at udvikle et internationalt sammenligneligt mal for PLF. Dette mal

2 Self-efficacy oversattes i nogle ssmmenhenge til mestringsforventning pa dansk.
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for PLF danner grundlag for en eksplorativ undersogelse af, hvordan kontekstuelle faktorer
knyttet til skolerne relaterer sig til forekomsten af PLF. Ligeledes anvendes PLF malet i en
tvaernational analyse af forholdet mellem PLF og laerernes jobtilfredshed, self-efficacy og
deres undervisningspraksis. Hovedelementerne i athandlingen er tre artikler, som vil blive
skitseret 1 det folgende, samt et indledende kapitel. Det indledende kapitel placerer de tre
artikler inden for det generelle forskningsomrade og uddyber og diskuterer nogle vigtige
aspekter inden for og pa tvars af de tre artikler, samt artiklernes begrensninger. Endelig
opsummeres og diskuteres resultaterne i relation til eksisterende forskning og i forhold til

potentielle retninger for yderligere forskning.

Den forste artikel, ’A Global Measure of Professional Learning Communities’,
omhandler udviklingen af et mal for PLF, som skabes pa baggrund af data fra TALIS 2018-
studiet. Ved hjelp af faktoranalyse (multilevel confirmatory factor analysis) skaber jeg et mal
for PLF pa skoleniveau ved baseret pé lerernes besvarelser af et omfattende spergeskema.
Malet bestar af en andenordens-faktor af PLF samt tre underdimensioner: Samarbejdspraksis
med fokus pa elevers lering (CPL), Falles vision og ansvar (SVR) og Stettende rammer
(SC). Det overordnede mél for PLF samt de tre underdimensioner er egnede til
sammenligninger pa tvars af 42 lande og matcher kriterierne og estimeringsteknikkerne for
de officielle TALIS-skalaer. Disse mal er tilgeengelige for andre forskere, som har interesse
for PLF, enten i international sammenlignende analyse eller inden for specifikke lande. De

mal, der er udviklet 1 denne artikel, anvendes 1 analyserne 1 de felgende to artikler.

Den anden artikel, ‘Exploring School Factors Related to Professional Learning
Communities: A Machine Learning Approach Using Cross-National Data’, er skrevet i
samarbejde med Kristoffer Laigaard Nielbo og Sedat Gilimiis. Relativt {4 studier har fokuseret
pa indflydelsen af skolekarakteristika i relation til velfungerende PLF. De fleste relevante
studier har fokuseret pd indflydelsen af forskellige ledelsesmodeller, og pa tvers af disse
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studier bliver de specifikke modeller fremhavet som nedvendige pé tilsyneladende
uforenelige mader. Da der var fa studier tilgengelige, valgte vi at g& eksplorativt til vaerks
ved at udforske sammenhangene mellem PLF og de mange forskellige skolefaktorer, som
indgdr 1 skoleleder-sporgeskemaet i TALIS 2018. Dette sporgeskema belyser mange
forskellige aspekter af skolerne, sdisom autonomi, forskellige ressourcer, skole-, personale- og
elevkarakteristika, og skolelederens verdier og adferd. Vi enskede at udforske hvilke af de
mange skolefaktorer der bedst forudsiger forekomsten af PLF pa skolen. Vi anvendte
maskinlering (machine learning) som en metode til at udforske det kombinerede
internationale data bestdende af mere end 8000 skoler fra 42 lande. Forst sammenlignede vi
den pradiktive ydeevne af fem forskellige maskinleringsalgoritmer, for at identificere den
bedste model. Denne model fortolkede vi 1 forhold til, hvilke variabler der havde den sterste
forklaringskraft, og ved at analysere, hvordan disse variabler specifikt relaterede sig til
forekomsten af PLF. Resultaterne understetter nogle af de faktorer, der nevnes i den
eksisterende litteratur, og giver indsigter, der kan hjelpe med at nuancere eksisterende teorier.
Ligeledes identificerede vi pd baggrund af resultaterne konkrete forslag til nye hypoteser,

som kan danne grundlag for videre forskning.

Den tredje artikel, som er skrevet sammen med John Jerrim, har titlen
"Professional Learning Communities and Teacher Outcomes. A Cross-National Analysis’. A
cross-national analysis.” Tidligere undersogelser af effekten af PLF pa forskellige positive
effekter for lerere har produceret blandede resultater, men har ogsa anvendt meget forskellige
operationaliseringer af PLF og er ligeledes udfert i forskellige kontekster. Dette rejser et
sporgsmél om, hvorvidt disse blandede resultater skyldes forskelle i de maleinstrumenter, der
er anvendt, kontekstuelle indflydelser eller noget helt andet. Vi forseger at komme narmere
et svar pd dette spergsmal ved at analysere og sammenligne forholdet mellem PLF og

leerernes jobtilfredshed, self-efficacy og ’klarhed i undervisningen’ (clarity of instruction) pa
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tvaers af 40 lande. Vi analyserer forholdet mellem disse laererresultater og det samlede PLF-
mal, sdvel som de tre underdimensioner af PLF separat. Derudover undersoger vi, om
leerernes kon og undervisningserfaring modererer disse forhold. Vores resultater viser blandt
andet, at der er en temmelig robust og positiv sammenhang mellem forekomsten af PLF og
leerernes jobtilfredshed, mens forholdene til laerernes self-efficacy og undervisningspraksis
oftest er svage og ikke altid statistisk signifikante, samt at disse forhold varierer mere pa
tvaers af landene. Vores resultater tyder pa, at konteksten i hvert fald i nogen grad har
betydning for forholdet mellem larernes engagement i PLF og de forventede, positive

resultater for larere, iser nar det galder deres self-efficacy og deres undervisningspraksis.
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Abstract

This is an article-based PhD dissertation, including three articles that are presented in
chapters 2 to 4. This introductory chapter provides an overview of the general field of
research and recent developments that the thesis is positioned within, the overall problem
statement and the objectives and contributions of each of the three articles. Additionally, this
chapter provides a more thorough discussion and explanation of some choices made within
each of the articles, as well as a discussion of the strengths and limitations of the approach
taken. Finally, the results throughout the three research articles are summarized, leading to a
discussion of how the combined results of this thesis contribute to the existing research, and

potential directions for further research on professional learning communities.

Teacher professional development

A school can be defined narrowly as ‘An establishment or institution for the formal education
of children or young people’ (Oxford English Dictionary, 2024). What such formal education
entails, and how it should be achieved is an ongoing historical and philosophical debate,
shaped by external developments over time, covering aspects such as qualification,
socialization, and subjectification (Biesta, 2009). What I suppose is easier to agree upon is
that teachers are crucial actors within schools, whatever the intention of schooling may be.
This applies in terms of what specifically it is that students learn about, how it is structured
and approached, and the depth of the understanding or skills that students acquire from their
interaction with the teacher and their classmates. This section will outline how and why
teachers’ skills and practices are considered important, and how the means for developing
such skills have changed in recent times, which has led to the international popularity of

Professional Learning Communities.
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Decades of research on ‘educational effectiveness’ and ‘teacher effects’ has
confirmed the importance of the classroom level in explaining variation in student
achievement, and that much of this variation can be attributed to individual teachers and what
they do in their classrooms (Jackson et al., 2014; Muijs et al., 2014; Scheerens, 2016).
Traditionally, practical approaches to teacher professional development (TPD) have focused
on teachers learning about specific, transferable skills or best practices, through courses,
workshops, or programs. The expectation was that teachers would implement these skills and
practices in their respective classrooms, and that learning outcomes would thereby improve.
Such initiatives have generally been found to be insufficient because they are too isolated
from the school and classroom realities to have the expected impact, and because they fail to
take teachers’ existing beliefs, attitudes and knowledge into account (Buczynski & Hansen,
2010; Garet et al., 2001; Little, 1993). As a response to the realization that schools were
unable to adapt in a timely way to the rapidly changing demands of students’ knowledge and
skills, the focus shifted towards developing teachers’ professionalism and skills within
schools, by restructuring schools into learning organizations. As a result, the focus of TPD
shifted from one of instrumental transmission of ideas and effective practices, towards a
focus on continuous development of teachers’ professionalism within the context of their
schools, inspired by developments of effective organizations and organizational learning in
business and industry (Kools & Stoll, 2016; Supovitz & Turner, 2000). Influential
international actors in education policy, such as the Organisation for Economic Co-operation
and Development (OECD), stress the importance of continuously developing education
systems, including the professionalism of teachers, to keep up with rapid changes in societies.
In a report focused on international perspectives on teaching excellence, OECD suggested

that:
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“Today’s teachers need to prepare students for jobs that have not yet been
created, to use technologies that have not yet been invented, and to solve social
problems that haven’t arisen before ... Given the rapid changes in education,
the potentially long careers that many teachers have, and the need for updating
skills, teachers’ development must be viewed in terms of lifelong learning, with
initial teacher education conceived as providing the foundation for ongoing
learning, rather than producing ready-made professionals” (Schleicher, 2016, p.

9).

Similarly, the United Nations Educational, Scientific and Cultural Organization (UNESCO)
recognizes teachers as key agents of change towards establishing flexible and adaptive
education systems globally, and specifically emphasizes the importance of teachers’
continuous development as professionals (UNESCO, 2022b). PLCs, which this thesis
revolves around, are among the most popular approaches to restructuring schools into

learning organizations.

Professional Learning Communities

Across books and research articles, there are many definitions of PLCs available, and
although they share common characteristics, many researchers agree that the concept is
lacking clear definition/operationalization, which causes confusion (Dogan & Adams, 2018;
Kruse & Johnson, 2016; Watson, 2014). There is broad agreement that the first systematic
description of the concept should be attributed to Shirley Hord in the late 1990s, and more
specifically the publication ‘Professional Learning Communities: Communities of
Continuous Inquiry and Improvement’ (Hargreaves, 2019; Harris et al., 2017; Hord, 1997).
Since then, PLCs have received much attention in school research internationally. However,

disagreement has also developed around the term, as it has been used to describe many
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different things, leading to a risk of the concept losing its the original meaning (DuFour,
2004). In relation to this, Hairon et al. (2017) argue that, despite the large number of studies
on PLCs, there are still gaps in the theoretical foundation of the concept, which may be partly
due to the fact that each of the three words that make up the concept (professional, learning
and community) are contested to some degree in terms of how they should be understood,
which adds to the complexity of the concepts and makes it difficult to agree on a universal
definition. This means that researchers face a choice between many different sources and
definitions of PLCs when they describe the concept and how they intend to study or
operationalize it. Drawing on examples from some of the most influential researchers in the
PLC literature, definitions or conceptualizations include one-sentence definitions, such as: ‘a
group of people sharing and critically interrogating their practice in an ongoing, reflective,
collaborative, inclusive, learning-oriented, growth-promoting way, operating as an
enterprise’ (Stoll et al., 2006, p. 223)°, or ‘An effective professional learning community has
the capacity to promote and sustain the learning of all professionals in the school community
with the collective purpose of enhancing pupil learning’ (Bolam et al., 2005, p. 145). Others
introduce the concept of PLCs through more elaborate descriptions of the processes and goals
of effective PLCs; see for example the ‘Three Big Ideas That Drive the PLC Process’ by
DuFour and Marzano (2011), which is outlined in Chapter 4, or the three elements
comprising PLCs proposed by Hargreaves and Fullan (2012), which are presented in Chapter

2.

In empirical research, PLCs are most frequently defined through important characteristics

or dimensions, which are also used as the basis for operationalizing and measuring them.

3 In the source cited, there are citations within the quote to support the argument, which has been removed in his
citation for simplicity.
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Although there is variation in the specific labels and descriptions used, as well as the number
of characteristics (Hord et al., 2008; Moosa et al., 2022; Vangrieken et al., 2017), many

include the following:

e Supportive and shared leadership

e Shared values, vision, and goals

e Collective learning and application
e Shared individual practice

e Supportive conditions

The descriptions of, and the items used to operationalize these dimensions and characteristics
differ considerably across research articles. Chapter 2 includes a section outlining some PLC
measures with examples that illustrate the vast differences in the characteristics/dimensions
that are applied in quantitative research on PLCs. In a review of PLC instruments, Lee et al.
(2022) conclude that only three dimensions are featured throughout all of the eleven applied

instruments that they include in their analysis:

1) shared vision, values, and/or norms among school staff as a “community,” 2)
focus on both improved student “learning” as an aim and teachers' continuous
“learning” as an engine of PLCs, and (3) “collaboration” as a way to form and

sustain PLCs’ (p. 277).

In addition to the confusion about how to define and, as a consequence, measure PLCs, there
is disagreement about who the legitimate members of the PLC are: is it solely the teachers,
does it include the leadership staff, or all staff in schools (Zhang et al., 2020). Can students,
parents, school boards and the surrounding community be considered members of the PLC,
and does it involve collaboration between schools in the district, or even with knowledge

bases in other countries? According to some of the influential contributors to the PLC

18



literature, these questions do not have a clear answer, although they do emphasize that
within-school PLC and the direct focus on improving student learning is most essential (Stoll

& Louis, 2007).
Preceding and related concepts

In educational research there are other concepts with varying degrees of overlap with the idea
and practice of PLCs, including: Professional Community, Teacher Community,
Communities of Practice, Professional Development Community, Critical Friends Groups
and Teacher Networks (Curry, 2008; Hadar & Brody, 2013; Lomos et al., 2011; Louis et al.,
1996; Pennell & Firestone, 1996; Vangrieken et al., 2017). Some of the central ideas of PLCs,
and of the aforementioned related concepts, can be traced to earlier influential theories and
developments in education and in the field of organizational learning. The following presents

an overview of these foundations.

‘Team teaching’, which gained popularity in the 1960s and 1970s, emphasizes
the importance of instructional teamwork by teachers with the aim of increasing school
efficiency. The idea that it is beneficial to de-privatize classroom teaching and collaborate in
planning as well as in practice thereby by far precedes the concept of PLCs (Buckley, 2000;
Dean & Witherspoon, 1962). The inquiry into teacher practice by teachers as a community,
which is an important part of the PLC process, has much in common with the concept of
action research. In the literature regarding teachers in schools as researchers, Lawrence
Stenhouse stands out as a central figure, advocating the process of systematic inquiry
performed by the insiders of a community, and arguing that teachers should systematically,
critically and cyclically investigate their own practice, in order to produce context-specific
knowledge which enables them to learn together (Nigel & John, 2012; Stenhouse, 1975).
Donald A. Schon’s book The Reflective Practitioner describes how practitioners, as they gain

experience, produce tacit knowledge; knowledge that teachers have acquired, but which they
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are not able to talk about. Schon maintains that it is important for the development of
practitioners (for example teachers) that they reflect upon their practice with other colleagues.
The reflective practitioner gains insights through this reflection on their practice, with their
colleagues, with a potential to develop and improve practice (Carlgren et al., 1994; Schon,
1992). The ambition of developing context-specific knowledge about practice in schools is
thus related to both action research and the idea of the reflective practitioner.

In Hord’s initial description of PLCs, Peter Senge’s portrayal of ‘The Learning Organisation’
is presented as an important inspiration. Senge’s thoughts on shared visions, collective
engagement and problem solving originate in the business sector but were adapted to the
education sector under the label learning communities. The focus on continuously learning
together to expand capacity is emphasized by Hord (1997), who is inspired by the idea of a
learning organization ‘where people continually 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, 2006, p. 3).

Lastly, an important related concept is that of communities of practice or
situated learning in communities of practice, as presented by Jean Lave and Etienne Wenger
(Lave, 1991; Wenger, 1998). Lave and Wenger highlight the social aspect of learning and
posit that learning and knowledge cannot be separated from the community of practice in
which they take place. While there are many similarities between the concepts of PLCs and
communities of practice, the literature on PLCs is generally more explicit in its focus on
increasing student learning as the main purpose of collaboration. There is also a stronger
emphasis on the organizational level in PLCs in terms of creating a school-wide culture of
collaboration, and on the role of leadership in creating and sustaining this collaborative

culture (Blankenship & Ruona, 2007; DuFour et al., 2016).
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Research on the effects of professional learning communities

As explained in the introduction, my initial interest in PLCs comes from the lack of evidence
and planned studies into the expected outcomes of PLCs in the Danish context, at a time
when significant investments have been made into restructuring schools into PLCs.
Throughout the literature, alongside claims that PLCs should be implemented because of
strong/convincing/numerous sources underlining their positive effects on student learning and
teacher, it is just as easy to find researchers arguing that we still need to know more about the
effects of PLCs. In the seminal work of Shirley Hord (1997), she reviews various literature
and research findings that collectively relate to large numbers of positive outcomes for both
teachers and students. Hord integrates these theories and connections from research into
PLCs, and summarizes that: “The collection of research studies cited in this review clearly
identifies the power of the organized professional learning community that makes possible the
advancement of student achievement” (p. 25). Then, about 20 years later, Hord et al. (2008)

stated that:

“Interestingly, while the PLC has been touted as a significant and effective
school improvement strategy or structure, it has been characterized in endless
ways, depending on who defines it ... One explanation is that while there has
been much talk about the importance of PLCs, little attention has been given to
the research studies that have investigated what it is and what outcomes it can

produce” (p. 8).

Having read many studies and reviews related to PLCs during my work on this thesis,
although without having done a systematic review, it is my impression that the majority of
them find some positive relationships between various dimensions of PLCs on outcomes for

both students and teachers, but often not for all PLC dimensions included in the respective
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studies. What seems less certain is whether the available studies, with their inherent
differences in conceptualization, warrant the strong claims that are sometimes used to
advocate their importance/effects for students and teachers, much like Hord acknowledges in
the quote above. Chapter 4 gives an example of how previous studies on the links between
PLCs and teachers’ job satisfaction, self-efficacy and instructional practices yield inconsistent

results, and lack details about how specifically PLCs affect teachers and their practices.

Problem statement and research objectives

International or cross-national research related to PLCs is very limited, and, to my
knowledge, there are no quantitative studies that compare any effects of PLCs for students or
teachers across contexts. The few studies that include data from multiple contexts focus on
qualitative comparisons between countries, on differences in the prevalence of PLCs, or on
differences in how teachers engage in them, or similar concepts (Lomos, 2017; Vieluf et al.,
2012; Webb et al., 2009). Arguably, there are a number of reasons why cross-national
research into teacher collaboration and the associated outcomes can be important: most of the
theories and concepts have been developed in the western world, and may not be easily
transferrable to other contexts; the effects of inputs and processes related to teachers’
professional development may be moderated by the characteristics of the education systems
in different countries; philosophies of education, pedagogical traditions and teaching
practices differ across countries, as do levels of tracking and teacher autonomy (Guo &
Wang, 2021; OECD, 2020; Vieluf et al., 2012). The available empirical research on PLCs,
and especially the empirical studies on the relationship with student learning, is dominated by
studies from the United States and the United Kingdom (Bolam et al., 2005; Stoll & Louis,
2007), but more recently there has been a growing interest internationally (Bellibas et al.,

2016; Qiao et al., 2018; Sleegers et al., 2013; Valckx et al., 2020). The potential influence of
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such cross-national differences on the expected effects of PLCs seems to have received little
to no attention, as PLCs have been implemented across the globe during recent decades,

drawing on the same body of literature.

Hence, a number of important questions related to PLCs remain unanswered
and need further investigation. Hairon et al. (2017) proposed a research agenda to advance
the knowledge on PLCs, which they argue has substantial gaps despite a large number of
studies on the subject being conducted over the course of the last thirty years. After reviewing
the current state of the PLC literature, Hairon et al. highlight three major gaps, which they
understand as interdependent, and which should be investigated in future studies in order to
advance our knowledge of PLCs: 1) The construct of professional learning communities, 2)
Conditions-contexts of professional learning communities, and 3) Causalities of professional

learning communities.

Firstly, on the basis of the vast differences in definitions and measures applied
in PLC research (similar to what is outlined in the previous section), Hairon et al. (2017)
argue that there is a need for dialectical work between theorization and operationalization.
Such work should focus on establishing an agreement on what the substantial essence of the
construct is, and on how that can be operationalized. Secondly, Hairon et al. argue that there
is ‘much room’ for studies investigating the relationship between PLCs and the context in
which they are enacted. Context is broadly defined as covering aspects within the school
(leadership, management, structures, resources), and outside the school (district/system,
societal and national culture and policies). They maintain that further research is needed to

understand how PLCs may be differently enacted in different settings:

‘a PLC is shaped by the context of the school, the school is shaped by the

context of the district (or county), the district is shaped by the context of the

23



education system, and the education system is shaped by the context of the

national system’ (pp. 77-78).

Finally, what the authors discussion of the causalities of PLCs pertains to research on
outcomes or effects of PLCs for teachers and students. They argue that the available research
on these matters was not withstanding the ‘international claims of positive effects of PLCs’,
and consequently that future studies need to invest more in testing the hypothesis that PLCs
have a positive impact on student learning through their impact on the development of
teachers’ knowledge, skills, practices, beliefs, self-efficacy and commitment (Hairon et al.,

2017).

Research objectives and structure of this thesis

From the literature outlined above, it seems that the gap I found in the Danish context can be
identified as a larger issue with significance for other countries and the general field of
research on PLCs. With the ambition to contribute to this lack of international research on the
subject, my idea was to use data from international large-scale studies to contribute to
comparative research on PLCs and their relationship with other educational aspects, such as
the context in which they function, leadership factors and outcomes for teachers and students.
As such, this thesis interacts with each of the three gaps formulated by Hairon et al. (2017)
throughout the three articles, although it does not meet their request for PLC research to
employ mixed methods, experimental and longitudinal approaches. The following section
outlines the ambition behind each of the articles in addressing these gaps in the research, the
arguments that explain some of the choices made, and a discussion of their inherent strengths

and limitations. The ambitions of this thesis can be broadly summarized as:

1) To develop a measure of PLCs that enables international and cross-national research.

2) To explore the school contextual factors related to PLCs using international data.
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3) To investigate the relationship between PLCs and various teacher outcomes across

different national contexts.

Chapter 2 contains the research article which takes on the challenge of the first ambition.
Having realized that PLCs are measured and defined in an abundance of ways already, I was
reluctant to suggest yet another measure and thereby add to the complexity and confusion that
already existed. I did, however, come to the realization that using existing international
studies was the most feasible way to contribute to cross-national research on PLCs within the
financial and time constraints of a PhD project. At the same time, the publicly available data
from such studies, and the wide variety of educational topics they cover, enables other
researchers with an interest in PLCs to use such a measure in their research in relation to a

variety of educational aspects in their own context or across contexts.

Having reviewed the available large-scale studies in terms of relevant
questionnaire items that relate to the important aspects of PLCs, I was convinced that the
Teaching and Learning International Study (TALIS) 2018 had the greatest potential for the
development of a comprehensive measure. While other large-scale studies have the advantage
of including measures of student achievement, which could advance research into the effects
of PLCs further, I found that these studies only had a few PLC-related questionnaire items. A
more detailed discussion of the possibilities and limitations of using cross-sectional large-

scale education studies is provided in the methodology section.

Due to the many misconceptions about the concept and the label of PLC being
used to describe very different things (DuFour, 2004; Hargreaves & Fullan, 2012), I found it
best to rely on teachers’ reports regarding how often they engage in PLC-related activities,
and how they perceive the collaborative culture and support for engaging in professional

development activities, etc. This approach was chosen as even if a school principal indicates
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that a school is functioning as a PLC, this does not necessarily say much about the
perceptions and the day-to-day interactions between the teachers, who are the core actors
driving the PLC process. I argue that a better way to determine if a school is a PLC is to rely
on teachers’ reports about the frequency of their engagement in related activities and their
perceptions about the culture and shared beliefs in the school. Having decided that the
measure of PLC should be evaluated at the school level, and that the best measurement items
were given at the teacher level, I found inspiration in the work of Veleti¢ and Olsen (2021),
who developed a ‘shared cluster construct’ of instructional leadership in TALIS 2018. The
measure developed includes a second-order construct of PLCs, and three subdimensions:
Collaborative practice with focus on student learning (CPL), Shared vision and
responsibilities (SVR), and Supportive conditions (SC). A fundamental concern in developing
any latent measure or scale is that of validity. The most straightforward aspect of validity in
this case is measurement validity: The measure developed meets common standards of fit
statistics and measurement invariance across the countries included, which means
comparisons of estimates across countries can be justified. In this sense, I believe that the
properties of the scales developed are comparable to the official scales included in the official
TALIS 2018 data with metric invariance, which is the level achieved by the majority of the
official scales (22 out of 31 have metric invariance) (OECD, 2019¢). It is much more difficult
to determine the construct validity of the measure developed; the degree to which the
dimensions measure the most important aspects of PLCs, and only this. This question is
discussed in the article, pointing towards the lack of information about the use of data in
evaluating student learning, and differences in how the PLC characteristics are grouped
together. Given the general conceptual confusion, others might identify entirely different
limitations of this measure. I will not in any way claim that the perfect measure of PLCs was

miraculously derived from my secondary analysis. Rather, my question would be whether
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this measure is substantially worse, or might be as good as many of the other measures
applied, to which the effectiveness of PLCs is currently ascribed. This question must be for
others to answer, but the measure arguably covers common aspects included in such measures
(Lee et al., 2022), achieved metric invariance across a wide range of countries, and can be

applied in research related to the many other aspects covered by the TALIS 2018 study.

The second article of the thesis, which was co-authored by Kristoffer Laigaard
Nielbo and Sedat Giimiis, presented in chapter 3, addresses the questions related to the
contexts in which PLCs are applied in two ways: 1) By exploring and ranking the importance
of a wide variety of contextual factors in terms of their statistical relationship with PLCs (for
example leadership models and autonomy, resources, school-, staff- and student
characteristics), and 2) challenging the expectations of the universality of PLCs, which is
implicit in the way that PLCs have been applied globally with reference to the same
literature, which is developed in Western countries, predominantly the United States. As
argued by Hairon et al. (2017) and Vieluf et al. (2012), there is a need for further studies of
the contexts in which PLCs are applied, which may shape their functioning at different levels.
Given the limited number of studies of the relationships between such contextual factors and
PLCs, leaving us with little knowledge to form hypotheses to test, and because we had a
relatively large dataset with many potentially important predictors accompanying our PLC
measure, we decided to conduct an explorative study. We chose this explorative approach to
evaluate if the factors described in the few studies available would come out as important
among the many other potentially important factors covered in the TALIS study, and to test
those assumptions across the international dataset covering schools and teachers from around
the globe. As mentioned in the previous section, the PLC measures were created based on the
answers given by the teachers in the school, and in this analysis, we explore the relationship

between these collective teacher measures and various aspects about the school as described
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by the principals. It is important to note that we do not know if schools deliberately attempt to
act as PLCs, but what this analysis sheds light on is which of the many potential predictors
most frequently occur in the schools where teachers agree that there is a high degree of PLC-
related activities and a collaborative culture. Furthermore, the computational methods we
applied for this explorative analysis are suitable for detecting nonlinear relationships and
interactions, with the potential to support or refine existing findings, and to generate
hypotheses for further research into the contextual factors that may support or hinder the
prevalence of well-functioning PLCs. The specific methodological approach in this article is

discussed in detail in the following section.

The third article, which was co-authored with John Jerrim, presented in chapter
4, focuses on the expected outcomes of PLCs for the teachers engaged in them, and
contributes with comparisons of these outcomes across a range of different contexts. Besides
increasing student learning, the literature frequently highlights the ways in which engaging
teachers in PLCs is expected to improve their job satisfaction and self-efficacy (Hord, 1997;
Hord et al., 2008; Stoll et al., 2006). Within TALIS we do not have any direct measure of
student achievement, but we do have teachers’ reports about different aspects of their
instructional practices, their sense of self-efficacy and job satisfaction. While self-reported
measures of instructional practices are less ideal than direct measures of student achievement,
any improvements in student learning as a result of PLCs would need to happen through
changes in teachers’ practices (Hudson, 2023). Within the limitations of cross-sectional data,
this article contributes to the research gap related to the outcomes of PLCs for teachers (and
indirectly for students) and to the context of PLCs, by comparing differences in these aspects

across a variety of different countries.
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Methodology

This section provides an overview of the philosophy of science, the methodologies and data
sources used throughout this thesis, including a discussion of their strengths and limitations.
The chapter addresses the approach taken in this thesis by elaborating and discussing the
following themes: Philosophy of science; International Large-Scale Assessments in
education; secondary analysis of cross-sectional data and causality; latent constructs; specific

methods applied; and the approach to Open Science.

Philosophy of science

In this thesis, quantitative methods and international data were used to measure and analyze
various relationships between the concept of PLCs, the contexts in which they are applied,
and the teachers engaged in them. Consequently, two main questions arise within the
philosophy of science; one related to the concept in question, namely that of PLCs, and
another one for the specific methods applied to study PLCs. This section will briefly address

how these perspectives differ, and what this means for the approach taken in this thesis.

PLCs and the inherent focus on continuous learning within a context, have ties
to the constructivist (or constructionist) philosophy, emphasizing that the validity and
relevance of knowledge or learning obtained is tied to the context in which it is socially
generated. Learning is first and foremost considered to be a social interaction, although
influenced and affected by external norms, rules, and regulations. The development of the
teachers’ professionalism and their practices and solutions to issues, in this sense, cannot be
separated from the school context, and is perceived as a collective generation of knowledge

which takes place through social interactions with the aim of improving instructional
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practices and ultimately student learning (Borko, 2004; Joseph & Russell, 2011; Kools &

Stoll, 2016; Vieluf et al., 2012).

Using quantitative methods to analyze data such as the ones available from the
TALIS study is associated with a different perspective on philosophy of science. While
organizations conducting these studies rarely address questions of philosophy in the study
frameworks and technical reports, the very ambition of the studies, and the substantial efforts
made to ensure valid and reliable data suitable for international comparisons, arguably
suggests a position where an observable reality exists. For example, the great emphasis
placed on testing, developing, translating and verifying items, and testing measurement
invariances across country contexts, suggests that they believe that an objective reality exists,
and that it can, at least to some degree, be systematically measured and compared across
contexts and time (Ainley & Carstens, 2018; OECD, 2019c¢). This approach is aligned with
(post-)positivism. Positivism is often associated with natural science, such as physics or
biology, where the goal may be to uncover universalities of the world. Post-positivists share
the ontological standpoint with positivists that an objective social reality exists, which
researchers should strive to uncover. Post-positivism differs from positivism by being
skeptical towards the possibility of fully observing and uncovering this reality, due to the
complexity of the world and the potential bias or inherent values of the researcher (Joseph &
Russell, 2011). Within post-positivism, there is a distinction between a realist and a
constructivist approach, in which the former:

... adheres to the notion that there is some objective reality to the social world,

while acknowledging that the Schutzian analysis of social science as

interpretative and therefore ultimately subjective sense-making, precludes the

discovery of that reality once-and-for-all. All that can be achieved is the

aspiration to knowledge through rigour, multiple data analysis and theory-

building and testing (Fox, 2008, p. 5).
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In the PLC literature, the collaborative practice and development of instructional quality is
closely linked to the context and the progression of the students within the school, but the
expected positive outcomes for students and teachers are often credited to studies using
quantitative methods (Bolam et al., 2005; Lomos et al., 2011). While this may seem
contradictory, the use of data to collectively monitor student learning is an important part of
the PLC process. Data in this sense is broadly defined, and can cover anything from
standardized tests to teachers’ qualitative assessments of student products and formative
assessments of student learning, but should in any case be suitable for evaluating whether the
students have learned what was intended, and is as such measurable (DuFour & Marzano,
2011). I take the stance of realist post-positivism in the analyses carried out in this thesis,
studying the relationships between PLCs, the contextual factors, and the outcomes for
teachers who are engaged in this constructivist approach. This entails that I strive towards
understanding the observable reality of these processes within schools, while acknowledging
that such processes are extremely complex, and are unlikely to be explained to their full

extent.

International Large-Scale Assessments in education

Since the 1960s the number of International Large-Scale Assessments (ILSAs), as well as the
number of countries participating in them, has increased significantly. Today, such studies
cover a variety of aspects that they seek to compare, for instance: achievement in specific
school subjects such as reading, mathematics and science; civic and citizenship education;
teaching and learning; computer and information literacy and adult competencies (IEA, 2017;
Wagemaker, 2020a). There are a number of reasons for countries to participate in
International Large-Scale Assessments (ILSAs), including the wish to monitor the

progression in educational outcomes, and to be able to compare relationships within their
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own countries, with the corresponding relationship in other countries, as well as tracking
changes over time for the various subjects and stages of education that are covered by
different studies, and the reason for participation may differ between countries (Herndndez-
Torrano & Courtney, 2021). The ambition of these studies is to provide policymakers and
researchers with insights on factors associated with the quality of teaching and learning,
which are comparable across the participating countries and over time, while acknowledging
the challenge involved in ensuring comparability, validity and reliability across differences in
culture, language, economic and educational development (Wagemaker, 2020b). In public
and political debate, ILSA studies are often mentioned when international results are
published, where attention is often on the international rankings of the studies measuring
student achievement. In these rankings the participating countries are ordered by the average
student achievement, and changes in such ranks, or the introduction of new participants, has
been the source of intense public debate in various countries over time. For instance, what is
sometimes referred to as a ‘PISA shock’, describes how the placement of a country in such
international rankings in some cases has been disappointing or not in line with expectations,
leading to intense public debate and sometimes actual educational policy reforms. In the case
of rankings, the OECD’s Programme for International Student Assessment (PISA) has been
the source of most debate, leading to reforms in countries such as Germany, Japan, Norway,
Spain and Australia, and even to placements in such rankings to be included in policy
evaluations or goals, in ways which do not always align with the intention and scope of these

studies (Choi & Jerrim, 2016; Rutkowski et al., 2020).

Besides the substantial interest from policymakers and in the public debate,
ILSA studies have provided the basis for a large field of research using the publicly available
data in secondary analysis within and across the participating countries. These studies are

now widely applied across different fields of research such as sociology, economics,
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management and psychology (Hernandez-Torrano & Courtney, 2021; Veleti¢ et al., 2024).
These studies, and the influence they have, have also been critiqued in different ways and by
various actors (Rutkowski et al., 2020). For instance, educational theorists and philosophers
of education argue that the content of these studies, and the influence that their results has on
policymakers, shapes the debate of the purpose of education to focus almost exclusively on
what can be measured and compared across countries, as opposed to what may be valued or
desirable in the individual societies: ‘The danger here is that we end up valuing what is
measured, rather than that we engage in measurement of what we value’ (Biesta, 2009).
Other academics have investigated and discussed the methodological and technical details
and difficulties these studies face in meeting their ambition of providing data that is

comparable across countries (Anders et al., 2021; Zieger et al., 2022).

The Teaching and Learning International Survey

TALIS is an OECD study collecting data from representative samples of teachers and
principals across a wide range of countries and economies. The study covers aspects such as
school and classroom contexts, working conditions, beliefs, attitudes and motivations towards
teaching and learning, and is repeated at intervals of five years to enable the study of trends
over time and across countries. The study was completed in 2008, 2013 and 2018, and across
these study cycles, the number of participating countries and themes covered has increased.

According to OECD, the TALIS study has three main purposes:

“The first is to describe teaching and learning conditions; the second is to
identify the relationships among components of those conditions. The third is to
identify and describe how teaching and learning conditions and relationships
vary within and across TALIS participants and over time” (Ainley & Carstens,

2018, p. 11).
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Like other ILSA studies, TALIS involves a complex sampling design, which requires
researchers to perform secondary analysis of the data to apply sampling and replicate weights
to obtain correct results. TALIS differs from most of the other popular ILSA studies by not
measuring skills or achievement such as those often presented and debated in international
rankings. Instead, it provides the teachers’ and principals’ views on the teaching and learning
contexts across different contexts and over time. The number of research articles that conduct
secondary analysis of TALIS data has grown over time, although not as fast and across fewer
disciplines than those analyzing the PISA study (Herndndez-Torrano & Courtney, 2021;

Veleti¢ et al., 2024).

Secondary analysis of cross-sectional data and the question of causality

The use of already existing data, often not collected by the researcher using it, and which may
have been initially collected for a different purpose, is generally referred to as secondary
analysis or ‘analysis of secondary data’. In the case of TALIS, it is a declared goal of the
study to enable the use of the collected data in analyses beyond what is presented in the
international reports, and guidelines for such secondary analysis are provided (OECD,
2019a). More generally, among the benefits of using secondary data are the possibilities to
study various phenomena on a large scale, with substantially reduced investment in terms of
time and money, than would otherwise be possible within for example a PhD project. In
addition, the fact that some official and large datasets carry a certain authority may also be
reflected in secondary application of them. Drawbacks of using secondary data include the
risk of the research undertaken being determined by what data is available, in opposition to
researching what is actually relevant. Additionally, there is a risk that working with such data
detached from the settings in which it is collected causes a lack of practical realism towards

the studied phenomena (Gorard, 2003). In relation to this, the measure of PLCs developed in
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chapter 2, which is then applied in the two other articles, is admittedly limited to some extent
by the data available in the TALIS; for example, it is argued in the discussion of the article,
that further items describing the teachers’ use of data in evaluating student learning could
provide the basis for a better coverage of the PLC practices. This thesis does however also
benefit from the application of a large, reputable study with extensive data collected in many
countries, applying validated questionnaire items on representative samples of teachers and
principals, which by far exceeds what could be achieved by an independent data collection

within a PhD project.

Most ILSA studies, including TALIS, are repeated cross-sectional studies. This
means that the study is conducted repeatedly (every five years in the case of TALIS), and for
each wave, a sample of the population within various national stratifications is randomly
sampled to participate. These participants answer the extensive questionnaires at one point in
time, which provides a snapshot of the various themes covered in the study at the time that
the study is conducted. Among the benefits of repeated cross-sectional studies is the
possibility of analyzing trends over time for a given population, which may occur due to
changes in policies affecting learning environments or other relevant factors, and the
possibility to compare such trends across countries. Cross-sectional data also has several
limitations. First and foremost, such data is not suitable for establishing causal relationships,
which could be possible with longitudinal data, meaning that data is collected from the same
individuals or schools at different times. With cross-sectional data alone, it is in principle
impossible to determine whether a strong link between a set of variables is because one
causes the other as theory or logic may suggest, whether the relationship is spurious, or
whether the causality is reversed. These issues related to causality in relation to the cross-
sectional data from such studies have been acknowledged since early studies done by the

International Association for the Evaluation of Educational Achievement in the 1960s and
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1970s, but already at that time, the language used to describe the correlations that may be
found in such data trended towards implying causality:
The study documentation indicates that although the inability of testing causal
hypothesis with cross-sectional data is acknowledged, nevertheless, associations
are perceived at least as an indication of a possible effect and thus, the overall
goal of the study is described as to extract “malleable factors,” which “have
substantial effect” on the outcomes of students (Stancel-Pigtak & Schwippert,

2022, p. 159, referring to the Six-Subject Study and the First International
Science Study) .

Different strategies and methods have been developed and applied over time in order to
enhance the possibilities of establishing causal relationships within such datasets, for example
difference-in-differences, instrumental-variables or regression-discontinuity designs, but the
issues with establishing causal relationships within ILSA studies remain a challenge (Angrist

& Pischke, 2009; Hanushek & Woessmann, 2014; Strietholt et al., 2014).

Consequently, many researchers using such data are careful not to use causal
language at all when describing their research questions and when discussing their findings.
In relation to this, Hernan (2018) argues that the way that researchers, sometimes at the
request of editors, refrain from acknowledging the causal ambitions of their research, for
example when notions of ‘impact’ or ‘benefit’ are routinely exchanged with non-causal terms
such as ‘correlation’, ‘pattern’ or ‘association’, is problematic. For instance, without explicit
references to causal effects, the ambitions of many studies relying on cross-sectional data can
only be expressed ambiguously or in a roundabout way. Moreover, Hernan emphasizes that
the methodologies suitable for establishing causality differ from those used in purely
correlational or associative studies: If a study is solely interested in an association, according
to Hernan, then no adjustment for confounding variables is necessary, arguing that

confounding a causal concept that does not apply to associations, and that there is no such
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thing as a ‘spurious association’. This means that using control variables to isolate a
relationship between two variables is methodologically related to causal ambitions. Since
many relevant research questions cannot be answered through randomized experiments in
ethically justifiable ways, and because even such randomized experiments have limitations in
establishing causation, Hernan (2018) advocates that the causal ambitions of studies using
observational data should be clearly stated, and that using cross-sectional data should be

acknowledged as the best approach for answering causal questions in some cases.

While I do acknowledge the inherent limitations of cross-sectional data, I tend
to agree with the arguments above, and would like to see a shift towards acknowledging the
underlying causal ambitions of such research. However, I find that the general convention in
journals publishing quantitative studies in education is still to avoid causal language entirely.
As such, I have accepted the current premise, and I have tried to avoid causal language in the
interpretation of the results of the analyses of this thesis, by describing associations as for
example ‘statistical relationships’, and ‘strengths of associations’ as opposed to signaling that

‘X has a strong effect on y’.

Latent constructs

The analyses of this thesis involve latent traits or constructs in several ways. In the first
article, teacher questionnaire items are used in chapter 2 to develop three latent PLC
dimensions, which then make up the higher order construct of PLC. These latent PLC
constructs are then applied in different ways in the second and third articles. The latter article
also utilizes three official latent constructs or scales from the TALIS study, related to

teachers’ job satisfaction, self-efficacy, and instructional practices.

Generally, scales or latent constructs involve the use of multiple items or

questions which are combined in order to measure a construct which cannot be directly
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observed. Various frameworks for constructing and validating such latent constructs exist,
and in the case of TALIS, the official scale scores are developed using confirmatory factor
analysis (CFA). Items are designed or selected to reflect specific aspects of latent traits of
interest, relying on inputs from research theories within relevant fields and experts in item
and scale construction, as well as experiences from previous cycles of the study when
available. These items are then administered in field trials, and the resulting data is used to
evaluate the latent constructs and potentially make adjustments before the main data
collection. On the basis of the main data, each scale undergoes a series of checks before each
construct is modeled using CFA on first the full data sample (pooled data), and then modeled
separately on the data for each country and ISCED population. Further steps involve
measurement invariance testing across the population, which determines which statistical
analyses and comparisons can be justified, and finally computing the scale scores to be
included in the official data (OECD, 2019c). In developing the measure of PLC, I tried to
mimic these steps from the TALIS technical report to the greatest extent possible. Besides the
obvious difference that the items included in this PLC measure were not administered with
the intent and theoretical underpinning to create a latent PLC construct, the main limitation
was that, based on theoretical arguments, as described in the introduction, the PLC measure is
a multi-level construct, in which teachers’ responses are used to create measures at the school
level. None of the official constructs in the TALIS data are multi-level, and this posed a few
challenges, which are described in chapter 2; for example, the fact that the measurement
invariance testing had to be done as a single-level CFA model. The specific approach to
modeling PLC as a multilevel construct was theoretically motivated, and is aligned with the
recommendations of Stapleton et al. (2016), who proposed various ways to conceptualize
latent constructs in the presence of multiple levels, depending on the level of interest. In this

case, the shared cluster construct was used, with the aim to reflect a construct at the cluster
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level (in this case schools), since the items used to measure the construct was at the
individual level (teacher level in this case), similar to the work of (Veleti¢ & Olsen, 2021).
Besides these differences and limitations, the development of the PLC measure follows the
same basic strategy as applied in the validation of the existing scales, uses the same
estimation technique, meets the same criteria for various fit indices, and reached the same
level of measurement invariance as the majority of teachers scales included in the official

data (OECD, 2019c).

Using Machine Learning for explorative analysis

The article presented in chapter 3 applies Machine Learning (ML) as the means for
conducting an explorative analysis of how school contextual factors relate to PLCs, for
reasons which are presented in the introduction. During our work on this article, and when
presenting and discussing the work with colleagues, we received different kinds of criticism
of this approach, which I will present and discuss in the following. Firstly, several colleagues
pointed out that theory is built into the questionnaire of TALIS, meaning that the specific
items administered in the TALIS questionnaires therefore have a theoretical purpose. In that
sense, it is already determined which relationships should be found or investigated, raising
the question of why or if this purposefully collected data should be subject to exploration. It
is definitely true that there are theoretical arguments behind the themes covered by TALIS
and the corresponding items included as measures (Ainley & Carstens, 2018). However, [ am
not convinced that this means that there is no potential for an explorative study of such a
dataset. I believe that having hundreds of variables that in various ways are already
considered important for school organization, teaching, and learning, may well be a benefit
rather than a drawback, compared to exploring items that may not be related to the field of

study at all. For instance, themes such as teachers’ job satisfaction can be studied in relation
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to characteristics of the student body, their colleagues or leader, the school system, teachers’
salaries, or autonomy, to name a few possibilities. If this critique were to be taken to the
extreme, it would mean that the conceptual framework for TALIS would offer a complete
guideline for how teachers’ job satisfaction could and should be analyzed. In reality, data
from ILSA studies have been used more creatively, for example in the analysis of how
teenagers’ propensity to claim to have expertise and knowledge about fictitious mathematical
concepts varies across countries, gender and socio-economic groups, by developing a
‘bullshit scale’ in PISA (Jerrim et al., 2019). A related issue pertains to what is included in the
TALIS study, and therefore what it is possible to discover through an explorative study. The
themes covered in TALIS are determined by the OECD. The large-scale studies in education
conducted by the OECD and others have been criticized and questioned in relation to the
power that these organization exert by defining what is included and measured in these
studies, which influences debates and initiatives concerning education within countries

(Ydesen, 2019).

Secondly, and perhaps more crucially, there is a critique that this approach leads
to potentially meaningless conclusions as well as questionable research practices such as
multiple testing and HARKing (Hypothesizing After the Results are Known). As
acknowledged in the article itself, we believe that such approaches necessitate the researcher
having subject-specific knowledge, and critically reflecting on whether the results of such
exploratory analysis may be helpful in refining existing theories or in generating new theories
and hypotheses to test, or if they should be disregarded as meaningless, possibly random
correlations. It is important to acknowledge that doing exploratory analysis involves the risk
of finding nothing of interest, but also holds potential for generating new insights and ideas,
to be tested using other data and methods. Hypothesis testing, which is the common approach

used in quantitative educational research, will lead to either a confirmation or a rejection of
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an assumption based on theory. During hypothesis testing, various questionable research
practices have been applied in attempts to produce statistically significant results, for
example by altering data, questions and methods to obtain significant results, which are easier
to publish (multiple testing), or simply by formulating hypotheses after the authors know the
results (HARKing) (Andrade, 2021; Frias-Navarro et al., 2020). It is easy to see how
supervised ML as applied in this thesis poses an opportunity to find strong relationships
within a given dataset, which could then be used to form post-hoc hypotheses which are
likely to be statistically significant, and thereby provide a better basis for writing a research
article that is arguably more likely to get published. While these methods can provide a useful
tool for engaging in such questionable practices, these issues precede the use of ML, and
simpler strategies such as correlation matrices have been available since the early 20"
century, as has the possibility of testing various model specifications and methods. These
issues, for the individual researcher, can be reduced to one of maintaining honesty and

transparency throughout the research process.

We are still in an early stage of applications of computational methods within
social science research in general, and methods and scope of use within various fields are
developing quickly, bringing both new methodological possibilities and new challenges; see
for example Grimmer et al. (2021) for an overview. I believe we will see more applications of
algorithm-assisted approaches in the future, which may turn out to be more fruitful than the
approach taken in this thesis, which, with its innate limitations, is among the early
applications of such methods to ILSA data, which are among the most accessible and
relatively large datasets in the field of education (Immekus et al., 2022; Lezhnina &

Kismihok, 2022).
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Data and analysis availability

As all data applied in this thesis comes from the TALIS 2018 study, which is publicly
available through the OECD website (OECD, 2019a), anyone can access the data and should
be able to reproduce the results presented throughout the three articles included. The practice
of sharing data and detailed analysis methods aligns with the principles of Open Science,
which is gaining popularity to address the replication crisis in research, among other
objectives (UNESCO, 2022a). Specifically for the article developing the measure of PLCs in
TALIS, presented in chapter 2, it was an ambition that these measures should be made
available for other researchers to apply, and therefore, the scripts used to produce these
scales, and the scale scores themselves are available in the supplementary materials that are
published with the journal article (Christensen, 2022). Additionally, the scripts used to
produce the results of all three articles are available from a repository at the Open Science
Framework (Christensen, 2024)*. The development of the measure of PLCs was primarily
done using the MPLUS software package (Muthén & Muthén, 1998-2017), while all other
analyses were done using R (R: a language and environment for statistical computing), which

is freely available (R Core Team, 2022).

Summary and discussion

The first step of this project was to develop a measure of PLCs in the TALIS 2018 data with
the aim of enabling international and cross-national research on PLCs. The measure
developed consists of three subdimensions: Collaborative practice with focus on student

learning (CPL), Shared vision and responsibilities (SVR), and Supportive conditions (SC),

4 The articles presented in chapter 3 and chapter 4 have not yet been published, therefore there is a possibility
that the analyses of these chapters, and thereby the scripts in this repository will be revised.
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and the higher order construct of PLCs. These PLC measures can be applied with the data of
42 of the countries participating in TALIS 2018, and are available for use in further studies on
the various themes covered in the TALIS study, either within specific contexts, for comparing
contexts, or for analyzing the pooled international data. The second article explores the
relationship between the extensive information about the school contextual factors included
in the TALIS study, and the teachers’ perceived level of the PLCs. The potential influence of
contextual factors has arguably received little attention as PLCs have been implemented
across the globe. The third article analyzes the relationships between each of the
subdimensions of PLCs, as well as the overall measure of PLCs, and teachers’ job

satisfaction, self-efficacy and their clarity of instruction.

Limitations

Each article has its own limitations, which are addressed within them, and in addition, some
of the limitations have been further elaborated and discussed in this introductory chapter. An
additional limitation, which has yet to be unfolded, is that all three articles, and therefore all
the results of this thesis, are tied to the TALIS 2018 study. This raises a question of the
external validity or generalizability of the results and conclusions. As an example, the PLC
measure itself is to some extent limited by the information available in TALIS, and the same
goes for the information we have available to us for the explorative analysis of the contextual
factors. It cannot be determined to what degree the results would have differed if further or
other themes and items were included in the TALIS study, and therefore what this means for
the results and conclusions of this thesis. As argued in the introduction, the very reason for
using the TALIS study was the extensive range of themes it covers, and the large number of
countries in which data has been systematically collected and prepared for cross-national

comparisons. This thesis benefits from using TALIS in terms of both the availability of items
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relevant for developing a measure of PLCs, and the themes it is possible to investigate across
many different countries using this measure, which is apparent from the many aspects
covered in the official reports and in secondary analyses of the TALIS data (OECD, 2019b;
Veleti¢ et al., 2024). Finally, as the ambition of this thesis is to contribute to international
research on PLCs, it is worth noting that the majority of countries participating in TALIS are
OECD countries, and while countries from many parts of the globe are represented, OECD
countries are noticeably overrepresented. We do not know whether or how the results would
have been different had the data been collected at a different point in time, from a different

group of countries, using different items or other methods entirely.

Overview of the findings

The following section will outline the results achieved across the three research articles in
relation to the objectives of this thesis. The first ambition, to develop a measure of PLCs
which enables international and cross-national research, is presented in chapter 2 and
discussed in various ways throughout this chapter. Ultimately, my conclusion is that the
measure created is satisfactory, and can be applied in relation to the other research objectives

of this thesis, and can potentially be used in further analysis.

The second objective, to explore the school contextual factors related to PLCs
using international data, relates to the explorative analysis presented in chapter 3. The results
indicate that several of the important variables in our predictive model of PLCs were in some
way related to factors mentioned in the relatively sparse existing literature. That these same
factors are among the most effective predictors of PLCs when considering the hundreds of
variables included in the international data, suggests that there may to some extent be
universally favorable conditions for PLCs to operate in. Furthermore, some aspects that have

previously received little or no attention related to PLCs were identified. Some of these
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factors have the potential both to inform further studies into the contexts in which PLCs
operate, and, if deemed important by further research, to be altered by changes in policies and
practices at different levels. Among these are the positive relationship with principals that
have experience working as teachers and the prevalence of PLCs; the negative relationship
with principals’ perceived incentives and possibilities to participate in professional
development, and/or their attitude towards professional development; school autonomy
regarding staffing; and principals’ instructional leadership behavior, which was an important
predictor in our analysis, as opposed to the other leadership models mentioned in the PLC

literature.

The final objective, to investigate the relationship between PLCs and various
teacher outcomes across different national contexts, was addressed in chapter 4. We analyzed
the relationship between the overall measure of PLCs as well as the three subdimensions, and
their relationship with teachers’ self-efficacy in instruction, job satisfaction and clarity of
instruction. We analyzed these relationships using the pooled international data, as well as the
individual country data. There are many nuances across the analysis covered in the chapter,
but the general finding was that the PLC measure, and especially the Shared vision and
responsibilities (SVR) dimension, has a robust and positive relationship with teachers’ job
satisfaction. This relationship is identified across most countries and teacher characteristics.
For instance, the relationship between the overall PLC measure and teachers’ job satisfaction
is significant and positive in 39 of the 40 countries included in the analysis, and among the
cases where it is significant, the relationship ranges from 0.150 to 0.351 standard deviations
(SD) in magnitude. There are several cases where this relationship is both significantly
weaker and stronger than the median across the countries. On the contrary, the relationships
between any of the PLC constructs and teacher’s self-efficacy in instruction and clarity of

instruction are in most cases weak, and in several cases not statistically significant, but there

45



are exceptions to these general results. While the relationships between the PLC constructs
and teachers’ self-efficacy and clarity of instruction are often insignificant, there are countries
with coefficients that differ significantly from the median coefficient in the analysis of each
of these relationships. The analysis of the subgroups of teachers reveals that these
relationships are quite stable across teacher experience and gender, and only the group of
male teachers with less than three years’ experience stand out by having no significant
relationships between any of the PLC constructs and neither self-efficacy nor clarity of

Instruction.

In sum, the result of this analysis suggests that the relationships between PLCs
and the expected outcomes for teachers do to some degree vary between country contexts. We
find generally weak and often insignificant relationships with self-efficacy and clarity of
instruction. The relationship between PLCs and teachers’ job satisfaction is more convincing
and stable across our analysis, but it seems that this positive relationship is driven mostly by

the SVR construct rather than the overall PLC measure and the two other dimensions.

Discussion and directions for future research

The combined results of this thesis connect and contribute to the body of research on PLCs in
various ways, and also provide suggestions for further research in several directions. These

will be discussed and related to the general literature on PLCs in the following.

Time will tell if others find the measure of PLCs developed here useful. If so, it
may be towards entirely different aspects than those explored and analyzed in this thesis, or
towards further expanding on subjects covered within this project. For instance, the analysis
of the relationship between PLCs and teacher outcomes included in this thesis explores the
relationship across many different countries, but does not go into depth on why these

relationships differ in ways that may or may not be expected. It could be interesting to
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conduct more detailed analyses of selected countries, or groups of countries, and how they
differ in the relationship between PLCs and such outcomes. ILSA studies has previously
provided the basis for more in-depth analyses of countries, for example with the inclusion of
additional country-specific information (Esping-Andersen, 2008; Hatos & Hatos, 2019;
Woessmann, 2009). Additionally, the explorative machine learning analysis provided several
directions with a potential to refine and inform further studies into beneficial contextual

conditions for PLCs in schools, to be evaluated using different methods and data.

The most concrete and robust finding of the analyses in this thesis is that, across
almost all countries included, teachers are more satisfied when working in schools that
function as PLCs. This is not the essential goal of PLCs, but it may still be an important
finding. In recent years there have been global concerns about teacher shortages, and
increased focus on retention and/or attrition. According to UNESCO, teacher shortages and
attrition is a major and growing concern in many countries across the globe, and among their
recommendations to address these issues are measures to improve teachers’ working
conditions, and reinforce their educational decision-making (UNESCO, 2022b). The results
of chapter 4, which mirror those of several other studies, suggest that teachers’ job
satisfaction is significantly higher in schools that function as a PLC. Our results suggest that
this positive relationship is especially strong for the PLC dimension that covers aspects such
as a shared responsibility for school issues and opportunities to participate in school decisions
(SVR). The relationship with self-efficacy and clarity of instruction, however, is generally
weak in magnitude, but more dependent on the context. On this basis, implementing PLCs in
schools may be one way to increase the likelihood of keeping more teachers in the profession,
and at the same time develop their professionalism and potentially improve student learning

outcomes, although we find less substantial support for the latter.
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While the focus of this thesis is on international perspectives on PLCs, the
interest came from the Danish context. Since I began working on this thesis, a few studies
and evaluations of PLCs in Denmark have been published. These evaluations have generally
produced results that are “quite disappointing” (Thorborg & Qvortrup, 2024, p. 163). For
instance, a study that involved more than 200 schools from thirteen municipalities did not
find any significant relationships (correlations) among seven hypothesized outcomes for
teachers and students, which included teachers’ job satisfaction and self-efficacy, as well as

student achievement (Jensen et al., 2020).

An interesting question arises from the mixed results across many quantitative
studies on PLCs, including this thesis: is it expected that PLCs will have a synergistic effect,
where successfully implementing all dimensions leads to better results than the sum of the
parts? In the work of Hord, DuFour and Hargreaves, it seems that all dimensions or aspects of
PLCs are important, but the logic behind combining the various aspects into one seems
unclear (DuFour, 2004; Hargreaves, 2007; Hord et al., 2008). Across the many quantitative
studies on various effects of PLCs, many find significant relationships of some, but not all
PLC dimensions, and most studies include either only subdimensions or only an overall
measure. This raises a question of empirical support for the logic behind combining the
various aspects or subdimensions, with equal emphasis, into one concept. A similar question
was raised by Lomos et al. (2011) in the widely cited meta-analysis of the effects of

Professional Communities® on student learning:

What is still unclear, however, is the argument for integrating these variables
into one concept, that of professional community. The methodological decision
of grouping several essential characteristics into one factor still needs more
empirical support. What is required is a proper validation of the professional

5> While this study is on the related concept of Professional Communities (PC), the studies involved in the meta-
analysis include studies on PLCs, and the study is often referred to within the PLC literature.
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community measurement by explicitly relating the concept to its underlying
latent constructs (p. 139).

Arguably this question is still relevant today. In the case of teacher outcomes, this can be
illustrated through the overview of studies in chapter 4, where most of the studies cited find
similarly mixed results, especially in relation to the relationship with teachers’ self-efficacy
and instructional practices. Such differences between the impact of to the individual
dimensions also concerns the research into the effect of PLCs on student learning. For
instance, in the study by Bolam et al. (2005), which is frequently referred to as evidence
supporting the effect of PLCs on student learning, they find a significant and positive
relationship with student achievement for two of their four PLC dimensions. As such, the
results of the analyses of the relationship between PLCs and teachers’ outcomes in chapter 4
mirrors many other studies, by finding significant relationships between some, but not all
PLC dimensions, and in addition, the overall PLC measure has a weaker relationship with the
outcomes than the sum of the subdimensions. Is this theoretically expected? Is it a sign of
failed implementation or measurement? Whatever the answer may be, the results of this
thesis, specifically in terms of the variation in teacher outcomes across countries that we
found in chapter 4, suggest that the effects of PLCs, as well as that of the subdimensions, also
vary across contexts. Perhaps there are now sufficient studies available to perform meta-
analysis of the effects of the various subdimensions of PLCs, for teachers and for students.
Again there are challenges related to the comparability of measures applied, but the three
common dimensions that Lee et al. (2022) identified across a number of applied measures
could may serve as the basis for selecting studies for a meta-analysis into the expected effects

of PLCs on students and teachers.

Time will tell if future TALIS studies or other large-scale studies will provide

the necessary items to develop more comprehensive measures of PLCs, or even better,
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develop and include an official measure of this popular concept. The issues related to
defining and measuring PLCs remain an obstacle towards accumulating and comparing what
we know about the effects of PLCs. Perhaps the leading researchers within the field could
advance the research into PLCs substantially by joining forces with the aim of agreeing on a
way to define and measure PLCs, and subsequently test and develop this measure in
collaboration with OECD or IEA in the hopes of ending up with an agreed-upon,
internationally applicable measure, which covers all important aspects. There are still many
questions about PLCs, the contexts in which they operate, and the effects they may have on
students and teachers, both within and across different national contexts. This thesis provides
some of the initial steps towards internationally comparable research on PLCs and the

expected outcomes.
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