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Exploring school leadership profiles across the world: a 
cluster analysis approach to TALIS 2018
Jelena Veletić and Rolf Vegar Olsen

Center for Educational Measurement, Faculty of Educational Sciences, University of Oslo, Norway

ABSTRACT
The purpose of this study is to examine leadership for learning 
practices across the world by establishing profiles of leadership at 
school and country levels. Consequently, the study brings to our 
attention the (ir)relevance of school and system features for leader-
ship for learning. The paper contributes to the field through the use 
of an extensive exploratory approach across a varied set of school 
leadership measures collected from both teachers and principals 
and contextualized in 42 different educational systems participat-
ing in the Teaching and Learning International Survey (TALIS) 2018. 
Consequently, this work has the potential to generate hypotheses 
regarding the understanding of the complex nature of school 
leadership worldwide. Surprisingly, the findings reveal that clusters 
at the country level primarily do not reflect countries with geogra-
phical, linguistic, or political proximity. Such clusters were expected, 
given the evidence found in the literature that shows leadership to 
largely be determined by contextual, societal, and cultural values. 
Nevertheless, the analysis identifies five profiles of leadership across 
schools, the majority of which can be found in most countries 
participating in TALIS.

Introduction

Most of the studies in the area of school leadership are conducted within individual 
educational systems or larger geographical areas that are characterized by some shared 
features (e.g. Asia, U.S.), resulting in only a few international comparative studies in this 
field (Herborn et al., 2017; Mango, 2018). This likely indicates that school leadership 
differs as a function of cultural dimensions and other contextual features (Brewer et al., 
2020; Hallinger, 2018; Jacobson & Johnson, 2011; United Nations Educational, Scientific 
and Cultural Organization [UNESCO], 2016). The claim that leadership practices are 
embedded in culturally sensitive values and worldviews is also supported by findings 
from other disciplines that are concerned with leadership, such as management as well as 
occupational and organizational psychology (House et al., 2004).

Sensitivity to how school leadership is culturally embedded and contextually 
dependent is crucial in order to improve teaching and learning in schools (Knapp 
et al., 2014; Slater & Teddlie, 1992). Successful leadership, in practice, frequently 
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implies the integration of different leadership styles (Boyce & Bowers, 2018; 
Leithwood et al., 2008; Marks & Printy, 2003). Thus, leadership theories and models 
have been developing and adjusting to societal changes (Crow, 2006), consequently 
blurring clear boundaries between previously well-established leadership models 
(Brauckmann & Pashiardis, 2011). The relevant example referred to in this paper is 
the recent Leadership for Learning model, which integrates several precedent leader-
ship frameworks – instructional leadership, transformational leadership, and distrib-
uted leadership (Hallinger, 2011; Murphy et al., 2007). The model is focused on 
learning at all levels and describes eight dimensions that encompass not only instruc-
tion and assessment but also organizational culture and social advocacy (Daniëls et al., 
2019).

On the one hand, much of school leadership research focuses on associations between 
school leadership and other characteristics of schools (Krüger et al., 2007), teachers and 
classrooms (Boyce & Bowers, 2018; Printy, 2008; Tan et al., 2020), or students 
(Leithwood et al., 2010; Robinson et al., 2008). On the other hand, a person-centered 
approach to leadership is rarely employed. For instance, Urick and Bowers (2014) 
examined different types of principals but only in the U.S. context. In addition, pioneer-
ing work on leadership typologies around the world using TALIS data has recently been 
conducted, where at least three different profiles were identified at school and teacher 
levels through latent class analysis (Bowers, 2020).

The present study aims to provide a descriptive summary of leadership for 
learning measures that originate from both teachers and principals, scrutinizing 
them jointly in a single analysis. Accordingly, we recognize that leadership for 
learning is achieved through joint endeavors of various school stakeholders, mainly 
teachers and principals. We first employ a series of descriptive/exploratory analyses 
in order to assess whether the data at the country level are appropriate for subse-
quent analytical steps. Since the variation at the country level is found to be rather 
low, applying to only four variables, we focus our analysis on the school level. To 
identify groups of schools with unique leadership profiles, we employ K-means 
clustering (Everitt et al., 2011). Thus, we identify school characteristics that account 
for similarities/differences between clusters. By identifying clusters of schools (pat-
terns of similarity within clusters and patterns of dissimilarity across clusters) that 
are summarized at the country level (percentages of schools belonging to the same 
cluster within a country), the presented analysis describes the unique and robust 
features of leadership at the system level. Seen together, inferences at the country 
level enable us to examine the heterogeneity of leadership practices across educa-
tional systems.

To properly account for a holistic Leadership for Learning model, this study uses data 
collected from the teachers and principals who participated in the most recent cycle of 
the Teaching and Learning International Survey (TALIS 2018). Similar studies that take 
a global comparative perspective on educational leadership are still limited, and our 
results will help improve understanding of how teachers and principals report about the 
broader characteristics of practices in schools. Moreover, these practices are reasonably 
assumed to reflect various theoretical dimensions of the Leadership for Learning frame-
work. As such, our work aims to provide a basis for generating more targeted hypotheses 
for future research answering the following research questions:
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(1) To what extent can countries across the world be classified into groups based on 
leadership for learning practice as reported by teachers and principals?

(2) To what extent can schools across the world be classified into groups based on 
leadership for learning practice as reported by teachers and principals?

(3) How is group membership of schools associated to demographic characteristics of 
schools and principals?

Theoretical background

From instructional leadership to leadership for learning

Improving school leadership by focusing on learning, monitoring teaching, building safe 
and effective learning environments, supporting teacher collaboration, acquiring and 
allocating resources, has been a promising approach employed in the overarching 
endeavor to improve education in general (Blitz & Modeste, 2015). Improving school 
leadership imposes tremendous demands on school leaders, further resulting in leader-
ship practices in which functions and responsibilities are, to a large extent, distributed 
within (school management teams, teachers) and outside (collaboration with other 
schools and local community) of schools (Pont et al., 2008). Historically, the model of 
instructional leadership was considered to be of great significance for the improvement of 
teaching and learning for all by relating leadership to the larger educational agenda 
(Hallinger, 2005, 2009; Robinson et al., 2008). A core feature of instructional leadership 
has been the improvement of instruction and learning through the principal’s direct 
engagement (Bossert et al., 1982; Hallinger & Murphy, 1985). Instructional leadership 
frameworks first emerged in the USA in the 1950s and has been a dominant construct of 
leadership grounded in practice (Hallinger, 2015). Principals were widely invited to 
become instructional leaders, which implied not only directly engaging with instruction 
as implemented in the classrooms, but also a focus on managerial, human resources, 
political, and institutional functions. This is frequently perceived as an unattainable ideal. 
Thus, this form of leadership had less and less sense and support in practice (Leithwood 
et al., 2012) and attention gradually shifted toward a shared instructional leadership 
perspective (Harris, 2004; Marks & Printy, 2003). Such perspectives were brought to the 
foreground by leadership frameworks such as distributed leadership (Gronn, 2002; 
Harris, 2009; Spillane et al., 2004) and transformational leadership (Day et al., 2016; 
Hallinger, 2003; Leithwood & Jantzi, 2006).

Leadership for learning frameworks appeared in the literature in the early 2000s. One 
group of authors, mainly coming from the U.S., used this term as a synonym for 
instructional leadership with some more detailed and broader description of what 
leadership practice entails while still keeping school improvement and effectiveness as 
a central objective (Hallinger, 2009; Murphy et al., 2007). Another group of authors, 
mainly from the UK, developed a leadership for learning framework characterized by 
different underlying assumptions and objectives (MacBeath, 2019), In common with 
instructional leadership this framework maintained a focus on learning, yet through 
a more collaborative perspective taking into account a wider range of leadership sources 
and broadening learning as something not only including the students, but the school as 
a whole (Townsend, 2019). Both conceptualizations of leadership were central in 
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educational reforms that took place worldwide in the early 2000s with an increased 
emphasis on accountability. MacBeath (2019) emphasizes the importance of terminology 
by explaining that ‘instruction’ place teacher, parent, or authority figure at the central 
stage, while ‘learning’ puts an emphasis on what learners do and how learning is made 
manifest. Thus, learning and leading are understood more as activities and not as roles, in 
which emotional and human aspects are emphasized. Thus, leadership for learning 
compared to instructional leadership emphasizes 1) capacity building of teachers and 
staff, 2) greater reliance on multiple forms of teacher leadership and teacher collabora-
tion, as well as 3) more attention to school as a learning organization for all, not only 
students. Leadership for learning is more responsive to students, embraces a moral 
purpose of education, connects with agents outside of school, and neglects hierarchy 
(Dempster, 2019; Imig et al., 2019).

An operationalization of Leadership for Learning has been even more challenging and 
scholars did not agree on a single model to date. Following Bowers (2020), we acknowl-
edge various attempts to describe leadership for learning domains that are, to a great 
extent, congruent with one another but differ in how broadly they capture leadership 
practices (Boyce & Bowers, 2018; Hallinger, 2011; Halverson et al., 2014; Murphy et al., 
2007). The first such attempt was a model described by Murphy (2007), followed by 
subsequent models that share the same fundamental concepts. As a result, in this study, 
we focus on the model proposed by Murphy et al. (2007).

This model consists of eight major leadership for learning dimensions, which are 
further defined by several domains. These dimensions are: vision for learning, instruc-
tional program, curricular program, assessment program, communities of learning, 
resource acquisition and usage, organizational culture, and social advocacy (Murphy 
et al., 2007). Vision for learning implies that a great deal of time is dedicated to the 
development, articulation, implementation, and stewardship of ambitious goals that are 
focused on learning and achievement and are easily interpretable and measurable. 
Instructional program refers to the involvement in instruction and teaching, staff support, 
and protection of instructional time. By establishing high standards and expectations and 
by coordinating curriculum materials and assessments, the curricular program dimen-
sion is covered. Similarly, the assessment program dimension is covered through the 
crafting, implementing, and monitoring of assessments at classroom and school levels. 
Professional development, a culture of collaboration, and fairness are emphasized 
through the learning communities dimension. The resource acquisition and usage dimen-
sion is oriented toward locating and securing additional resources for schools from the 
broader school community using both formal and informal channels. Resource deploy-
ment and use should clearly be linked to school mission and goals. Continuous focus on 
school development and on a safe and orderly learning environment, as well as an 
emphasis on personal and group achievements and recognition, are features of the 
organizational culture dimension. Finally, the social advocacy dimension covers four 
domains – environmental context, diversity, ethics, and stakeholder involvement. The 
presented model is nicely described by MacBeath and Townsend (2011), who state that 
leadership for learning embraces much more than the improvement of student learning 
outcomes only – but that it is also concerned with teacher and leadership learning, 
creating a climate of creativity and growth by drawing attention to the dynamic connec-
tions, relationships, and mutual influences that shape both learning and teaching.
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School leadership in the TALIS 2018 study

School leadership remains a top priority, according to the country ratings of the themes 
for inclusion in the TALIS 2018 study. The increasing interest in school leadership is 
recognized by the TALIS 2018 study, where richer measures for school environment can 
be found in both the school and teacher questionnaires (Ainley & Carstens, 2018). Since 
the first study, which was conducted in 2008, the thematic coverage of the subsequent 
TALIS surveys has changed in order to also reflect the recent trends and innovations in 
research on school leadership. As previously discussed, school leadership research has 
shifted its focus toward more distributed practices, involving stakeholders across all levels 
of the educational system. TALIS acknowledges the developments in the field by keeping 
the principal as a central character but also including a more collaborative perspective on 
leadership (Ainley & Carstens, 2018). Consequently, in addition to instructional leader-
ship, which remains a main interest, two additional leadership conceptualizations are 
discussed in the TALIS 2018 conceptual framework: teacher leadership, where teachers 
take on leadership roles both within and outside of the classroom (Muijs & Harris, 2003), 
and system leadership, where principals take on leadership roles outside of the school. 
The latter brings the importance of the relation with the broader community to our 
attention (Ainley & Carstens, 2018; Schley & Schratz, 2011).

School leadership, as described by the TALIS 2018 conceptual framework, nicely 
encompasses all three important features of leadership for learning: the principal remains 
the central character (instructional leadership), the perspective on leadership is more 
collaborative and distributed (distributed leadership), and the broader social and system 
features are accounted for (system leadership).

The actual scales available in TALIS 2018 questionnaires, which directly deal with 
leadership, are the scales of school leadership and participation among stakeholders from 
the principal questionnaire and participation among stakeholders from the teacher ques-
tionnaire. However, other scales that are not exclusively described as school leadership 
scales can also be used to describe the school environment and the working conditions 
that are closely related to leadership for learning (e.g. academic pressure, team innova-
tiveness, stakeholder involvement, and more). Conceptual mapping of the Leadership for 
Learning theory and the TALIS 2018 items from both teacher and principal question-
naires was performed by Bowers in a working paper about leadership typologies using the 
same data (Bowers, 2020).

Table 1 provides a broad conceptual map of how the TALIS 2018 scales correspond 
with the dimensions of the Leadership for Learning framework. The left-hand side of the 
table lists the eight theoretically-defined dimensions from the Leadership for Learning 
framework, while the right-hand side identifies the TALIS 2018 scales that partly reflect 
certain aspects of these dimensions. It should be noted that some scales from the TALIS 
2018 study are identified as reflecting more than one theoretical dimension and that one 
of the dimensions in the theoretical framework does not have a corresponding scale in 
the empirical data. Hence, Table 1 provides a condensed picture of how TALIS 2018 
represents a broad and coarse-grained operationalization of the core features of the 
Leadership for Learning framework. However, the table also serves to illustrate the fact 
that the match between the Leadership for Learning theory and TALIS is only a partial 
one. Accordingly, TALIS is a rather blunt – but nevertheless useful – instrument that can 
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be used to map out the characteristics of school practices that reasonably reflect the 
Leadership for Learning framework.

National and school contexts and their relevance for school leadership

It is likely not very useful to conceptualize school leadership as a universal phenomenon, 
independent of school context, educational policy, culture, national history, and values. 
Although weakly supported in the quantitative literature, the argument about the impor-
tance of cultural and national contexts for school leadership practices is widely accepted 
among practitioners and scholars (Clarke & O’Donoghue, 2016; Harris, 2020; Johnson 
et al., 2008). This claim is further supported by examples from practice in which, for 
instance, successful leaders in one environment did not necessarily succeed as leaders in 
another (Miller, 2018). Finally, research describes cases that illustrate how attempts to 
transfer educational policies for school governance and leadership from one educational 
system to another were unsuccessful (Harris, 2020; Hooge, 2020; Oplatka & Arar, 2017). 
Studies on how divergent national educational policies directly shape school leadership 
practices provide further evidence of cross-cultural differences (Hooge, 2020; Miller, 
2018). Møller and Schratz (2009) expand the argument further to the socio-cultural, 
historical, and political contexts by discussing the differences, similarities, and conditions 
in four different regions – England, Scandinavia, German-speaking countries, and 
Eastern European countries. They conclude that leadership is culturally embedded and 
socially constructed and that the difference is even greater when countries do not share 
linguistic and common cultural heritage. However, empirical evidence about the impor-
tance of system features for leadership practices is still limited. Therefore, the current 
study applies quantitative analysis to system-level representative data in order to answer 
what has, over the years, primarily been supported by evidence from case studies and 
literature reviews.

Moreover, strong evidence exists for the importance of culture for leadership practice 
at the micro (school) level. Values, norms and traditions that shape organizational 
culture within schools are found to be strongly associated with school leadership practice 
(DuPont, 2009; Hallinger & Leithwood, 1998; Kalkan et al., 2020; Karada & Öztekin, 
2018; Liu et al., 2021; Sahin, 2011). Together with the concept of school climate which 

Table 1. Conceptual mapping of the Leadership for Learning framework and TALIS 2018 scales.
Leadership for learning 
framework TALIS 2018 scalesa

Vision for learning Academic pressure; Team innovativeness.
Instructional program School leadership; Instructional autonomy.
Curricular program Academic pressure; Instructional autonomy.
Assessment program Instructional autonomy .
Communities of learning Participation among stakeholders – principals; Participation among stakeholders – 

teachers; Teacher cooperation; Effective professional development.
Resource acquisition and 

use
Organizational culture Team innovativeness; Organizational innovativeness; Exchange and cooperation among 

teachers.
Social advocacy Stakeholder involvement – partnership; Diversity beliefs; Participation among 

stakeholders.
aMore about scales can be found in Table 3 in this paper.

6 J. VELETIĆ AND R. V. OLSEN



refers to shared perceptions and behaviors (Ashforth, 1985; Hoy, 1990; Wang & Degol, 
2016), school culture might be one of the closest and tightly related factors that could 
explain possible variation in leadership practice across schools. When it comes to specific 
school contexts – such as school and principal demographic variables – the literature is 
generally inconsistent (Hallinger, 2005, 2008; Opdenakker & Damme, 2007). In a review 
paper on this matter, with a focus on instructional leadership, Hallinger (2008) con-
cluded that school size, school performance rating, private schools, and level of the 
principal did not significantly account for differences in approaches to leadership, 
while gender and the number of years of experience of the principal were more frequently 
found to be significantly related to how instructional leadership is implemented. We were 
unable to identify similar studies that specifically refer to leadership for learning and 
therefore we examine to what extent 1) school demographics (such as school size, 
location, private/public, and number of students whose first language differs from the 
language of instruction) and 2) principal demographics (such as gender) are relevant for 
leadership.

Partially, the current study also responds to the criticism that much of the theoretical 
work on school leadership is derived from Western countries, predominantly from the 
U.S. This criticism calls for more studies to incorporate varied and globally relevant 
cultural, institutional, and economic settings (Hallinger, 2018; Oplatka & Arar, 2017; 
Walker & Dimmock, 2002). for learning practices.

Methods

Data and sample

This study used data from the third and currently last cycle of the TALIS study – the 
TALIS 2018 survey. TALIS is an international, large-scale survey that is concerned with 
teaching and learning conditions, learning environments, school leadership, and more 
(Ainley & Carstens, 2018). In TALIS 2018, 48 countries and economies took part in the 
core survey – that is, teachers and principals from the lower secondary level of education 
(ISCED Level 2).1 TALIS applied a two-stage sampling design. Within a country, 
a random sample of 200 schools was identified and invited to participate in the study 
during the first stage, followed by drawing a random sample of 20 teachers from each of 
the selected schools. More details about the sampling design and outcomes can be found 
in the TALIS technical report (Organisation for Economic Co-operation and 
Development [OECD], 2018).

The total sample in this study included 7,427 schools from 43 countries.2 Six 
countries were excluded from the analysis due to a large amount of systematically 
missing data (10.25% of the total sample). Table 2 provides an overview of the 
excluded countries as well as the reasons for their exclusion. For the remaining sample, 
listwise deletion was utilized. The effect of the listwise deletion varied between coun-
tries (from 0.68% to 35.94%) with an average of 11.86% of missing data per country.3 

A large portion of missing data resulted from all data missing for the school level 
(17.94% of data missing from the total data after county exclusion) or all data missing 
for the teacher level (20.72% of data missing from the total data after country 
exclusion).
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Measures

Six scales from the principal questionnaire and six scales from the teacher questionnaire 
were used in the analysis (see Table 3). The scales represent the factor scores calculated in 
the Confirmatory Factor Analysis (CFA) framework and already available as part of the 
TALIS database (OECD, 2018). TALIS conducted two types of CFA: 1) joint analysis of 
data from all participating countries and 2) separate analyses for each country’s economy. 
The final scale modeling accounted for invariance levels across countries and ISCED 
levels. Hence, the final scales were modeled using the multigroup CFA (MGCFA) frame-
work from which factor scores are obtained.

One of the scales originating from the principal questionnaire, Instructional auton-
omy in schools, is not included in the publicly available dataset. We derived this scale for 
the purpose of this study, by following procedures very similar to how are the other scales 
in TALIS produced. A set of six items for which principals responded in relation to the 
question of who has a significant responsibility for the following tasks: choosing which 
learning materials are used, deciding which courses are offered, determining the course 
content, approving students for admission to the school, establishing student assessment 
policies, and establishing student disciplinary policies. These items were first recoded 
into an ordinal scale with three levels: full autonomy (if internal evaluators, such as the 
principal, other members of the school management team, teachers, or the school 
governing board, were checked), mixed autonomy (if both internal and external evalua-
tors are checked), and no autonomy (if only external evaluators were checked). Then, 
these six variables with three levels were used to calculate the unique factor score that 
represents the school autonomy for instructional practices variable.4

The final school file consisted of scores for twelve scales originating from both the 
principal and teacher questionnaires. Prior to the cluster analysis, all scales were stan-
dardized with an international mean of zero and a standard deviation of one, using so- 
called senate weights to ensure that all countries contribute equally. Subsequently, 
teacher variables were aggregated to the school level. As shown in the last column in 
Table 3, the scales used in this analysis achieved a different level of measurement 
invariance. Measurement invariance (MI) refers to the property that an instrument 
should function equally across a range of conditions regarded to be irrelevant to the 
attribute being measured (e.g. language, culture, item understanding) (Millsap, 2012). If 
this condition is not satisfied, then there is no sound basis for a comparison of (latent) 
mean scores across groups. Establishing the MI across such a large number of groups has 
been challenging and, as some authors argue, may represent an unrealistic goal (Byrne & 

Table 2. Countries excluded due to missing data.

Country Reason for exclusion
Number of 

schools

Argentina All data missing on variables ‘Establishing student assessment policies’ and ‘Approving 
students for admission’ – not administered.

134 schools

Iceland Does not have data available at the school level. 122 schools
Japan Does not have response option ‘School governing board’ on variables TC3G20I:TC3G20F. 196 schools
Sweden All data missing on T3PCOM (stakeholders involvement) due to scale non-convergence. 183 schools
Denmark All data missing on T3PCOM (stakeholders involvement) due to scale non-convergence. 148 schools
Hungary All data on T3EFFPD (effective professional development) was withdrawn at Hungary’s 

request because wording was not sufficiently clear for items TQ24–26.
189 schools
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Table 3. TALIS 2018 list of scales used in the analysis.

Scale
# of 

items Item stimulus Item example
Response 
categories MI*

Principal questionnaire
T3PACAD 

(Academic 
pressure)

4 To what extent do the following 
statements apply to this school?

Teachers understand the 
school’s curricular goals.

4-point scale 
(1 = Not at all 
to 4 = A lot)

M

T3PCOM 
(Stakeholder 
involvement, 
partnership)

3 To what extent do the following 
statements apply to this school?

Parents or guardians 
support student 
achievement.

4-point scale 
(1 = Not at all 
to 4 = A lot)

M

T3PLEADS (School 
leadership)

3 Please indicate how frequently you 
engaged in the following 
activities in this school during 
the last 12 months.

I took actions to support co- 
operation among 
teachers to develop new 
teaching practices.

4-point scale 
(1 = Never or 
rarely to 
4 = Very often)

M

T3PLEADP 
(Participation 
among 
stakeholders, 
principals)

5 How strongly do you agree or 
disagree with these statements 
as applied to this school?

This school provides staff 
with opportunities to 
actively participate in 
school decisions.

4-point scale 
(1 = Strongly 
disagree to 
4 = Strongly 
agree)

M

T3PORGIN 
(Organizational 
innovativeness)

4 How strongly do you agree or 
disagree with the following 
statements?

This school quickly identifies 
the need to do things 
differently.

4-point scale 
(1 = Strongly 
disagree to 
4 = Strongly 
agree)

C

AUTONOMY** 
(Instructional 
autonomy in 
schools)

6 Level of autonomy regarding the 
following.

Choosing which learning 
materials are used.

3-point scale 
(1 = No 
autonomy to 
3 = full 
autonomy)

Teacher questionnaire
T3COLES 

(Professional 
collaboration in 
lessons among 
teachers)

4 On average, how often do you do 
the following in this school?

Teach jointly as a team in 
the same class.

6-point scale 
(1 = Never to 
6 = Once 
a week or 
more)

M

T3STAKE 
(Participation 
among 
stakeholders, 
teachers)

5 How strongly do you agree or 
disagree with these statements 
as applied to this school?

This school provides staff 
with opportunities to 
actively participate in 
school decisions.

4-point scale 
(1 = Strongly 
disagree to 
4 = Strongly 
agree)

M

T3TEAM (Team 
innovativeness)

4 Thinking about the teachers in this 
school, how strongly do you 
agree or disagree with the 
following statements?

Most teachers in this school 
strive to develop new 
ideas for teaching and 
learning.

4-point scale 
(1 = Strongly 
disagree to 
4 = Strongly 
agree)

S

T3EFFPD (Effective 
professional 
development)

3 Thinking of the prof. develop. 
activity that had the greatest 
positive impact on your 
teaching during the last 
12 months, did it have any of 
the following characteristics?

It built on my prior 
knowledge.

Binary choice 
(1 = Yes and 
2 = No)

C

T3EXCH (Exchange 
and 
cooperation 
among 
teachers)

4 On average, how often do you do 
the following in this school? 
Response options.

Exchange or develop 
teaching materials with 
colleagues.

6-point scale 
(1 = Never to 
6 = Once 
a week or 
more)

C

T3DIVP (Diversity 
practices, 
teacher)

4 In this school, are the following 
practices in relation to diversity 
implemented?

Adopting teaching and 
learning practices that 
integrate global issues 
throughout the 
curriculum.

Binary choice 
(1 = Yes and 
2 = No)

C

*Level of measurement invariance that the scale achieved C = Configural; M = Metric; S = Scalar. 
** Factor score calculated for this study.
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Vijver, 2010; Lubke & Muthén, 2004; Rutkowski & Svetina, 2014; Zieger et al., 2019). In 
the present study, we did not explicitly compare scales at the country level but, instead, 
the profiles of leadership for learning at the school level, which constitute a mitigating 
factor for the inclusion of scales that achieve a different MI level. Although we examined 
more than 40 educational systems, we also acknowledge the potential shortcomings that 
could result from scales that only achieve a configural level of invariance.

Statistical analysis

Data were first prepared using the IDB Analyzer 4.0, while the main analyses were 
conducted using the R studio (R Core Team, 2018; IMB Corp, 2017). The R package 
cluster (Maechler et al., 2019) was used for the cluster analyses, while the package 
factoextra was applied to extracting and visualizing the results (Kassambara & Mundt, 
2020). Cluster analysis was regarded to be an appropriate method to use here, given the 
nature of the problem and the data. Furthermore, the fact that no prior hypothesis about 
the number and nature of the expected clusters could be reasonably stated suggested that 
a descriptive and exploratory approach is reasonable. Cluster analysis is a common label 
attached to a group of statistical techniques and it enables similar observations found in 
a dataset to be classified or grouped together. Simply stated, objects in the same cluster 
are similar to one other in relation to a set of characteristics, while objects in different 
clusters are dissimilar in terms of the same set of characteristics (Everitt et al., 2011). The 
starting point of cluster analysis is the calculation of a proximity/dissimilarity matrix, 
consisting of measures identifying the degree of similarity between objects. The choice of 
the proximity measure depends on the nature and scale of the data (Everitt et al., 2011). 
In this study, we wanted to identify clusters of schools with similar profiles across a set of 
leadership for learning characteristics. Accordingly, the Pearson correlation coefficient 
would be a proximity measure of choice. However, when data are standardized the results 
obtained from two proximity measures (Pearson correlation and Euclidian distance) are 
comparable. Thus, we used Euclidian distance as default measure with k-means 
(Kassambara, 2017). The procedure of clustering was similar to factor analysis but with 
two main differences: 1) cluster analysis groups objects based on the proximity of pairs or 
larger groups of objects (in our case, schools), while 2) factor analysis groups variables 
based on patterns of variations. Specifically, we used k-means clustering. In k-means 
clustering, each cluster is represented by its center (i.e. centroid), which corresponds to 
the mean profile of the objects assigned to the cluster. The main idea is that the total 
intra-cluster variation is minimized. This method clusters given data into a set of 
k groups, where k is the number of groups pre-specified by a researcher. Since we had 
no prior hypothesis about the number of clusters, the optimal number was selected based 
on 1) the elbow method that utilizes the total within-cluster sum of squares variation as 
a function of the number of clusters and on 2) the silhouette method that computes the 
average silhouette coefficient (sometimes referred to as silhouette width) for different 
values of k (Kassambara, 2017). In addition, a silhouette coefficient was used to validate 
the clustering solution – i.e. how well each object (in our case, school) is classified to the 
belonging cluster. Hence, each school was assigned a value that is referred to as the 
silhouette coefficient (Si).5 A silhouette coefficient can take a value from – 1 to 1. 
A silhouette coefficient near 1 indicates that observation is well clustered in the belonging 
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cluster and is far away from other clusters. A negative silhouette coefficient might 
indicate that observation is also proximal to other clusters, and as such negative values 
identify objects which are not that well captured by the clustering solution. In evaluating 
the number of clusters, an optimum is found for the number of clusters resulting in the 
lowest average silhouette coefficient.

Results

Descriptive statistics

As a first step, we inspected the descriptive statistics for the variables included in the 
analysis. We ran unconditional three-level (teacher data) and two-level (principal data) 
models in order to scrutinize variance decomposition across levels – teachers in schools 
in countries (Snijders & Bosker, 1999). The intra-class correlation coefficients from the 
unconditional models for each variable are presented in Table 4. Given that the primary 
concern of this analysis, as stated in RQ1, was to explore phenomena that represent 
features of schools across countries, the expectation was that a meaningful variability in 
the data can be accounted for by countries. However, at the country level, only a few 
variables (school autonomy for instructional practices, effective professional develop-
ment, team innovativeness, school leadership) showed significant and substantially 
meaningful variability across countries. However, a significant and substantially mean-
ingful amount of variability was found for most teacher variables at the school level. This 
finding suggests that most of the variability in the variables of interest lies between 
schools rather than between countries. Consequently, the originally intended country- 
level cluster analysis was dropped. Instead, cluster analysis was conducted with schools as 
primary units.

Figure 1 visualizes and presents additional details about the (lack of) variability 
between countries through box-plots that describe the dispersion in the country mean 
scores for all variables. The relatively large intraclass correlations (ICCs) for the 
‘T3TEAM’ (Team innovativeness) and ‘AUTONOMY’ (Instructional autonomy in 
schools) variables are indicated by wide boxes (representing the values for the 25th and 

Table 4. Variance decomposition at teacher, school, and country levels presented by intraclass 
correlations (ICC).

Variable Name ICC school level ICC country level

Three-level (teachers in schools in countries)
T3STAKE Participation among stakeholders .141 .000
T3COLES Professional collaboration in lessons among teachers .122 .002
T3DIVP Diversity practices, teachers .104 .004
T3TEAM Team innovativeness .092 .060
T3EXCH Exchange and cooperation among teachers .080 .001
T3EFFPD Effective professional development .019 .213

Two-level (schools in countries)
AUTONOMY Instructional autonomy in schools .357
T3PLEADS School leadership .049
T3PACAD Academic pressure .001
T3PCOM Stakeholders involvement, partnership .000
T3PLEADP Participation among stakeholders, principals *
T3PORGIN Organizational innovativeness *

*Model did not converge.
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75th percentiles). It is interesting to note that the high ICC for the ‘T3EFFPD’ (Effective 
professional development) variable relates to dispersion, where only a few countries have 
either extremely low or high scores. The box-plot also shows that the Organizational 
innovativeness (‘T3PORGIN’) and Participation among stakeholders, principals 
(‘T3PLEADP’) variables have close to zero variability at the country level, which is 
reassuring, given the fact that null models did not converge for these variables.

K-means clustering of schools: the five cluster solution

All variables from Table 3 are used as indicators of leadership for learning at the school 
level. First, in order to determine the optimal number of clusters, we used the Elbow 
method and the Silhouette method, which are illustrated in Figure 2. Both approaches 
suggested five clusters to be the optimal solution. The aim was to establish clusters that 
are distinct but also meaningful and interpretable. A manageable number of reasonably- 
sized clusters was also considered to be an advantage.

In response to the second RQ, we established five different leaderships for learning 
profiles across schools in 43 educational systems. Figure 3 presents the average values for 
each of the variables included in the analysis for each of the five clusters. In the following, 
we refer to these figures as cluster profiles. A first observation is that Cluster 1 and Cluster 
4 have profiles that largely go in opposite directions. Cluster 1 is characterized by 
moderately low values for all variables, except for the school autonomy for instructional 
practices variable, while Cluster 4 has moderately high values for almost all variables, 
except for the professional collaboration in lessons among teachers variable. Cluster 3 
and 5 profiles also represent mirror images. Cluster 3 is characterized by moderately low 
negative values for almost all variables reported by principals and by low positive values 
for most of the measures based on teacher reports. This is also the largest cluster, 
accommodating 28% of all schools in the sample. In contrast, Cluster 5 has moderately 
positive values for variables reported by principals and negative or neutral values for 
variables reported by teachers. It is interesting to note that in both Cluster 3 and Cluster 
5, the reports about distributed leadership practice (i.e. participation among 

Figure 1. Box-plots showing the variability across countries (country averages).
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Figure 2. Graphs showing the optimal number of clusters.

Figure 3. Cluster profiles.
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stakeholders) differ between teachers and principals. In cluster 3, principals reported 
lower distributed leadership (‘T3PLEADP’) while teachers at the same time reported 
somewhat higher distributed leadership (‘T3STAKE’). The opposite holds for Cluster 5. 
Thus, a potential gap in how leadership practice is perceived exists between teachers and 
principals. Note also that the school autonomy for instructional practices variable, 
reported by principals, moves together with the variables reported by teachers. Cluster 
2 has a unique profile characterized by high values for the effective professional devel-
opment and higher school autonomy for instructional practices variables. This cluster is 
the smallest in size, comprising 11% of all schools from the sample.

Cluster validation
Figure 4 shows the silhouette coefficients (silhouette widths) for each school as bars 
stacked next to one another, sorted from the school with the highest width to the left, for 
each of the five clusters, respectively. The red dotted line represents the average silhouette 
coefficient across the entire sample. Inspecting Figure 4 reveals that none of the schools in 
Cluster 3, the largest cluster, have negative widths. In total, 790 schools of the entire 
7,427-school sample were identified with negative silhouette coefficients – 15% of the 
1,769 schools in Cluster 1, 7% of the 833 schools in Cluster 2, 33% of the 993 schools in 
Cluster 4, and 7% of the 1,744 schools in Cluster 5. Across countries, NOR had the most 
schools with a negative silhouette coefficient, amounting to 19% of all its schools, 
followed by AUT, SAU, GEO, and LVA (see Appendix A for complete list and definitions 
of the abbreviations presented here) with more than 15% of schools having uncertain 
cluster membership. In both absolute and relative numbers, most of the uncertainties in 
classifications relate to Clusters 4 (all high) and 1 (all low). Although the five-clusters 
solution does not provide a perfect representation of the schools’ leadership profiles, the 
vast majority of schools can reasonably well be categorized into one of the five suggested 
clusters. The clustering accounts for 25.9% of the variability in school profiles. For further 
analyses, we excluded schools with negative silhouette coefficients. By doing this, we 
purified clusters and relied on well-clustered schools that represent typical schools that 
belong to specific clusters. In conclusion, even when such classification does not work as 
an informative diagnostic for every single school, the presented cluster solution provides 
a useful birds-eye view of school leadership practices across the countries that participate 

Figure 4. Clusters silhouette plot.
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in TALIS. Again, it should be of interest to note that the variability in leadership 
practices, as reported by principals and teachers, is much larger within than it is across 
countries.

Dominant clusters within countries
Although we were unable to directly explore clusters of countries based on leadership for 
learning practice due to low variability at the country level, in response to RQ1 we 
provided the frequencies of clusters established at the school level within each country 
(see Appendix B). Table 5 represents a list of countries in which more than 30%6 of 
schools belong to respective clusters. Countries listed in italic font have more than 30% 
their schools in more than one cluster and, therefore, appear in more than one column.

Note that the majority of countries have more than 30% of their schools in Cluster 3, 
which is the largest cluster. It is interesting to note that countries with more than 30% of 
schools in at least two clusters are primarily found in two contrasting clusters – Cluster 3 
(low on principal, high on teacher variables) and Cluster 5 (high on principal, low on 
teacher variables) and these are AUS, ISR, ITA, MLT, LVA, USA, KOR, SVK, TWN, SGP, 
and BEL (see Appendix A for complete list and definitions of the abbreviations presented 
here). Some countries, such as PRT, ESP, VNM, and FRA, have the majority of their 
schools (more than 65%7) in Cluster 2, while GEO and SVN have more than 50% in 
Cluster 3. For these countries, we can say that leadership for learning practices are more 
homogeneous. In contrast, countries such as TUR, BEL, and MLT do not have 
a dominant leadership profile, meaning that leadership practices are more heterogeneous 
within these countries. Note that countries with a similar distribution of schools across 
clusters do not indicate countries that could easily be classified as representing geogra-
phically, linguistically, or politically proximal countries, with the possible exception of 
the four countries in which the majority of schools belong to Cluster 2.

Cluster composition
In order to describe schools within clusters and respond to our third RQ, we examined 
descriptive statistics regarding school background characteristics, including public vs. private 
schools, schools in urban vs. rural communities, percentage of students whose first language 
differs from the language of instruction, school size, and principal gender. Table 6 shows the 
percentage of schools across clusters in relation to the various school and principal char-
acteristics as well as the total percentage of schools in each category. The chi-square test did 
not reveal any substantial differences across clusters with respect to the background char-
acteristics of schools and principals. This is in line with previous research on instructional 
leadership. Instead, all clusters reflected the overall distributions of these characteristics.

Discussion and conclusion

In this paper, we established five distinct clusters of leadership for learning across schools 
that participated in TALIS 2018. Cluster 1 is characterized by weak leadership for 
learning practice at all levels where lower scores are obtained on all variables, reflecting 
the theoretical dimensions represented in the instruments. Countries such as BRA, CHL, 
COL, CYP, CZE, BEL, NZL, and NLD have more than 30% of their schools in this cluster. 
At the same time, in this cluster, 15% of all schools are uncertainly classified. Cluster 2 is 
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characterized mostly by neutral leadership for learning practice with a substantial 
emphasis on school autonomy for instructional practices and teacher professional devel-
opment. This is the smallest and most distinct cluster. Latin-speaking countries, such as 
ESP, FRA, and PRT, as well as VNM, have most of their schools in this cluster. Cluster 3 
is characterized by the fact that the leadership for learning practices are balanced at the 
schools belonging to it, with all indicators being moderately represented. This is the 
cluster in which the majority of the schools are found for more than half of the countries 
in our sample. SVN and GEO, for example, have more than 50% of their schools in this 
cluster. Cluster 4 which describes strong leadership for learning practice at all levels is 
characterized by a stronger instructional/curricular/assessment program, stronger orien-
tation toward learning, stronger organizational culture, and stronger social advocacy. 
This is also the smallest cluster in terms of the absolute number of schools globally. 
Accordingly, this cluster is not a dominant one, with ARE being an exception with more 
than 30% of its schools being in this cluster. Furthermore, this cluster contains 33.4% of 
all uncertainly classified schools, suggesting that this cluster is not perfectly empirically 
isolated from one or more of the other clusters. Cluster 5 is characterized by Leadership 
for learning practice that is oriented toward stronger dimensions related to instruction, 
curriculum, and assessment but balanced on organizational culture and communities for 
learning. English speaking countries ENG, USA, AUS, but also other countries such 
KOR, ITA, MLT have more than 30% schools in this cluster. It caught our attention that 
in the two biggest clusters (Cluster 3 and Cluster 5) principals and teachers reported 
differently about distributed leadership practice, creating a potential gap in how leader-
ship is perceived within schools. This issue has been already investigated in the literature 
showing gaps in perceptions between teachers and principals not only when leadership is 
studied (Goff et al., 2014; Urick & Bowers, 2017) but also for other phenomena (Brezicha 

Table 6. The distribution of schools across school and principal background characteristics.
Total Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Public/Private
Public 80.40% 22.17% 12.97% 32.42% 10.28% 22.15%
Private 19.60% 23.26% 11.63% 25.61% 9.62% 29.87%
Language
None 32.97% 21.60% 7.00% 33.58% 14.28% 23.54%
1–10 44.37% 22.76% 16.63% 29.19% 7.49% 23.92%
11–30 10.14% 22.46% 11.68% 31.59% 6.89% 27.40%
31–60 5.27% 21.61% 5.19% 37.18% 7.78% 28.24%
More than 60 7.24% 26.62% 7.55% 33.33% 10.48% 22.01%
Location
Village 15.87% 20.23% 11.67% 35.89% 11.87% 20.33%
Small town 20.58% 21.76% 17.03% 30.53% 9.00% 21.68%
Town 24.09% 22.44% 14.49% 28.72% 7.76% 26.60%
City 21.96% 21.73% 10.83% 31.86% 11.11% 24.47%
Large city 17.50% 25.95% 3.97% 32.30% 10.24% 27.54%
Sex of principal
Female 48.78% 20.71% 9.54% 32.48% 11.52% 25.76%
Male 51.22% 24.27% 13.74% 30.46% 8.49% 23.03%
School size
Under 250 22.38% 18.77% 22.37% 21.54% 14.13% 23.20%
250–500 12.01% 10.19% 27.61% 26.32% 14.71% 21.16%
500–749 31.41% 22.06% 24.78% 21.52% 11.35% 20.29%
750–1000 10.11% 27.15% 24.54% 18.10% 10.89% 19.33%
≥ 1000 24.09% 16.34% 22.52% 19.63% 13.51% 27.99%
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et al., 2019). Further research could investigate how such gaps in perception shape school 
dynamics and climate.

Taken together, we can say that the distribution of schools that belong to a specific 
cluster at the country level does not reflect easily identifiable geographical, linguistic, or 
cultural similarities, which is contrary to our initial expectations given the theoretical 
background (Hallinger, 2018; Printy & Liu, 20210; Walker & Dimmock, 2002). However, 
we do find that some countries have more homogeneous leadership practices – ESP, FRA, 
and PRT constitute one such cluster of countries, as already mentioned. At the other 
extreme of this spectrum countries such as TUR, SAU, ARE, BRA, BGR, and CYP are 
found, representing countries with very heterogeneous leadership practices and schools 
that are relatively evenly distributed across all clusters. Although we cannot relate these 
findings to specific previous literature on leadership in each of these countries, a study by 
David and Abukari (2020) on school leadership in the United Arab Emirates provides an 
interesting example – concluding that there is a lack of robust national policies and 
strategies on school leadership in this country. This finding is consistent with the 
observed heterogeneous leadership practices in this part of the world.

In contrast to the qualitative literature, which shows that school leadership is depen-
dent on wider societal norms (Harris, 2020; Møller & Schratz, 2009), we find that 
leadership for learning predominantly is a school-level phenomenon within each coun-
try. In the current study, this is first supported by our three-level analysis, which 
decomposed the variance across teachers, schools, and countries. For most variables, 
the proportion of variance between countries is very small. The relatively homogenous 
distribution across clusters in most countries in the sample further supports this finding. 
The two variables with marked between-country variance are related to the degree to 
which schools stimulate effective professional development and the extent to which 
teachers report having high instructional autonomy. Both of these characteristics are 
particularly prominent in the profile for Cluster 2. This cluster is also the only cluster 
completely dominated by only a few select countries that were previously categorized as 
Latin-speaking European countries. Furthermore, consistent with previous research, we 
do not find that local school context (private/public, urban/rural, etc.) is substantially 
related to cluster classifications. However, the substantial variability at the school level 
might be explained by other variables that are not examined in this study but have been 
proven of great importance for leadership practice, such as school climate and school 
culture. The scope of this paper and availability of data in the TALIS dataset did not allow 
for targeted analysis of school level factors that could account for the variability of school 
clusters. Moreover, the present study does not include student SES, student achievement, 
teacher experience and teacher effectiveness that are relevant factors when leadership is 
studied at the school level. Future international comparative studies of school leadership 
would benefit greatly from including empirical observations of such school 
characteristics.

In addition to the obvious issue of omitted variables, the limitations of this study 
primarily relate to the specific method applied, the mixture of teacher and principal scales 
in one joint single analysis, and the previously discussed issue of measurement invar-
iance. Cluster analysis is a purely descriptive method and, as such, it only describes the 
data at hand by grouping unorganized observations into a specified number of clusters, 
including no prior hypothesis and no possibility to test the outcome according to model- 

18 J. VELETIĆ AND R. V. OLSEN



based assumptions. Another issue with cluster analysis is its inability to handle missing 
data. Consequently, only observations without missing data are included in the final 
analysis. Yet, in our case, the sample size was not substantially affected. Alternatively, 
latent profile analysis (LPA) could have been employed using the same data. However, 
this is a model-based approach that comes with certain assumptions, such as local 
independence for outcome variables. Specifically, this assumption implies that the asso-
ciations between manifest variables included in the model are completely explained by 
their relationships with a latent variable (Hagenaars & McCutcheon, 2002). When this 
assumption does not hold, the model requires additional classes to be introduced, which 
results in continuous model fit improvement as additional classes are introduced. This is 
the case with our data as well, where latent profile analysis resulted (not reported) in an 
absurd situation – the inclusion of ever more classes improves the relative model fit. 
Another limitation relates to the use of aggregates of teacher data at the school level. This 
approach made it possible for us to represent leadership as a joint teacher and principal 
phenomenon. However, this approach does not fully account for the multilevel data 
structure (teachers nested in schools).

Furthermore, it should be noted that TALIS is not primarily a leadership survey. 
Rather, this is a broadly scoped study representing policy makers and researchers’ diverse 
interests for studying a large set of school-related phenomena. This implies that the 
expert committees with the task to construct the questionnaires will have to make tough 
priorities of what to include or not in the final instruments. Therefore, the variables 
selected for inclusion in our analysis does not represent a rich and detailed perspective of 
one specific theory of leadership. Consequently, our analysis builds on data representing 
only a partial representation of the Leadership for Learning framework. It is therefore 
reasonable to assume that the specific solution presented in this paper is affected by 
omitting important variables. However, TALIS is currently the only study that collects 
this kind of data across a wide range of countries and, consequently, represents a unique 
source for studying leadership for learning worldwide.

Currently, comparative perspectives on how leadership is affected by cultural, ideolo-
gical, and political values have largely been based on qualitative inquiry rooted in the 
analysis of policy documents and interviews with stakeholders. This literature presents 
interesting findings about how leadership is a culturally embedded practice. However, 
contrary to these findings, such patterns could not be identified in the unprecedentedly 
rich quantitative materials collected in the TALIS study, including data from more than 
40 educational systems across the world. Instead, the five distinctly different leadership 
profiles, as reported collectively by teachers and principals, exist in almost all countries. 
Moreover, most countries are not dominated by only one or two of these profiles. This 
calls for additional and better-targeted research on educational leadership as a global 
phenomenon.

Notes

1. International Standard Classification of Education
2. A complete list of participating countries can be found in Appendix A.
3. Countries with more than 20% of data missing: SVN, KOR, NOR, COL, VNM, SAU, ISR, 

GEO.
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4. Factor scores were calculated at the school level using Mplus version 8.4. on the pooled 
sample of schools. TYPE = COMPLEX and school weight were used to account for non- 
independence of observations and unequal probability of selection. The WLSMV estimator 
was used because data were categorical with three categories.

5. Si ¼ Ci � Dið Þ=max Di;Cið Þ; where Di represents the average dissimilarity between each 
observation i and all other points within the same cluster; and Ci represents the dissimilarity 
between i and the cluster that is closest to i right after its own cluster.

6. The 30% cutoff point is a pragmatic choice. If all clusters were evenly distributed, each 
cluster would include 20% of the schools. Given that for some countries the number of 
schools can be as low as 150, a 95% confidence interval for the proportion 20% would 
span the interval from 13% to 27%. 30% is the next rounded number beyond this 
confidence interval, and hence, is chosen to indicate that a cluster is overrepresented in 
a country.

7. Full table with percentages available in Appendix B.
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Appendices 
Appendix A

List of countries participating in TALIS 2018 

Countries Code

1 Argentina (Buenos Aires) ABA
2 Australia AUS
3 Austria AUT
4 Belgium Flemish BEL
5 Belgium French Communities BFL
6 Brazil BRA
7 Bulgaria BGR
8 Canada (Alberta) CAB
9 Chile CHL
10 China (People’s Republic of Shanghai) CSH
11 Chinese Taipei TWN
12 Cyprus CYP
13 Colombia COL
14 Croatia HRV
15 Czech Republic CZE
16 Denmark DNK
17 Estonia EST
18 Finland FIN
19 France FRA
20 Georgia GEO
21 Hungary HUN
22 Iceland ISL
23 Israel ISR
24 Italy ITA
25 Japan JPN
26 Kazakhstan KAZ
27 Korea KOR
28 Latvia LVA
29 Lithuania LTU
30 Malta MLT
31 Mexico MEX
32 Netherlands NLD
33 New Zealand NZL
34 Norway NOR
35 Portugal PRT
36 Romania ROU
37 Russian Federation RUS
38 Saudi Arabia SAU
39 Singapore SGP
40 Slovak Republic SVK
41 Slovenia SVN
42 South Africa ZAF
43 Spain ESP
44 Sweden SWE
45 Turkey TUR
46 United Arab Emirates ARE
47 United Kingdom (England) ENG
48 United States USA
49 Vietnam VNM

Appendix B

In this table, countries are sorted with increasing proportions of schools in Cluster 1. Entries in the 
table that represent more than 30% of schools in one of the clusters are colored as follows: Cluster 1 
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in red; Cluster 2 in green; Cluster 3 in mint; Cluster 4 in blue; Cluster 5 in lilac. In addition, the 
cells providing the country labels are colored to identify the most frequent cluster in each country. 
The distribution of clusters within countries differs. Some countries have three or more equally 
frequent profiles (e.g. Turkey, Brazil, Belgium, Singapore, Chinese Taipei), while others have the 
majority of their schools within one cluster (e.g. Portugal, Spain, Vietnam, France). Only one 
country (United Arab Emirates) has more than 30% of schools in Cluster 4, characterized by 
higher values on all variables.

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
PRT 4.12% 90.21% 1.55% 1.55% 2.58%
ESP 4.42% 88.83% 1.04% 2.86% 2.86%
VNM 6.57% 78.10% 2.19% 6.57% 6.57%
FRA 7.64% 67.52% 8.92% 5.10% 10.83%
GEO 12.62% 0.00% 53.40% 11.65% 22.33%
ROU 12.87% 0.00% 48.54% 14.62% 23.98%
MLT 15.22% 2.17% 41.30% 2.17% 39.13%
SVN 17.39% 0.00% 52.17% 6.52% 23.91%
LVA 17.76% 0.00% 40.19% 11.21% 30.84%
SAU 17.95% 0.85% 40.17% 18.80% 22.22%
NOR 18.85% 0.82% 47.54% 9.02% 23.77%
ARE 19.12% 0.00% 30.15% 30.88% 19.85%
KAZ 20.66% 0.00% 41.33% 8.86% 29.15%
RUS 20.73% 0.52% 40.41% 11.92% 26.42%
TUR 21.53% 20.14% 25.00% 15.97% 17.36%
CSH 21.64% 0.00% 41.52% 11.11% 25.73%
BGR 22.42% 2.42% 41.82% 9.70% 23.64%
USA 22.90% 0.76% 35.11% 10.69% 30.53%
KOR 23.33% 0.00% 40.83% 5.83% 30.00%
EST 24.32% 0.00% 38.51% 7.43% 29.73%
AUS 24.86% 0.00% 32.97% 7.03% 35.14%
LTU 25.64% 0.00% 42.31% 8.33% 23.72%
ISR 26.09% 0.00% 29.57% 10.43% 33.91%
SVK 27.03% 0.00% 36.49% 4.73% 31.76%
TWN 27.37% 0.00% 34.08% 5.59% 32.96%
HRV 27.81% 0.00% 33.77% 9.93% 28.48%
ZAF 27.82% 0.00% 41.35% 10.53% 20.30%
MEX 28.10% 0.00% 40.52% 13.07% 18.30%
ITA 28.22% 0.00% 32.52% 4.91% 34.36%
AUT 28.36% 0.00% 33.33% 9.95% 28.36%
FIN 28.37% 0.00% 34.75% 7.09% 29.79%
CAB 28.43% 0.00% 31.37% 15.69% 24.51%
SGP 28.86% 0.00% 35.57% 2.68% 32.89%
ENG 29.69% 0.00% 23.44% 6.25% 40.63%
NZL 30.46% 1.32% 25.83% 14.57% 27.81%
BRA 31.21% 2.13% 28.37% 16.31% 21.99%
CYP 32.00% 1.33% 42.67% 6.67% 17.33%
BEL 32.10% 0.41% 30.86% 4.53% 32.10%
CHL 32.88% 0.00% 28.77% 13.01% 25.34%
CZE 33.87% 0.00% 33.33% 3.23% 29.57%
COL 34.51% 0.00% 28.32% 18.58% 18.58%
NLD 37.50% 0.00% 20.83% 1.04% 40.63%
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